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/ Jhe / ecoonized Symbol of Superior Performarce

——

AST season hundreds of radio operators Dealers listed below render a distinet ser-

and scores of radio dealers who placed

orders for Amrad Produets were disap-
pointed on deliveries,  Although manufaetur-
ing and transportation eonditions are still
serious we are determined that the unfortu-
nate delays of last vear shall not occur again,
By placing orders in advance of demand and

vice to the radio interests of the country.
Get aequainted with the Amrad Dealers in
your locality; patronize them; thev are de-
pendable. Those whose names are prefixed
by a star (*) are prepared to fill mail, tele-

graph or telephone orders for any advertised

maintaining adequate stocks,

First Disirict

Auto Supply Store, 47
Bath, Alaine.

Atlantic Radio Co., 83 Broad Street
Boston, Mass

A. P. Merchant Co., 9 Avery Street, Bos
ton, Ma-s,
*F. D. Piutts Co., 12 Park Square, Boston,
Mass.

George P. Saunders & Co., 168 Waushing-
ton St., Boston, Mass

Samuel Jackson Co., 62 North Main St
Pawtucket, R. L.

Center Street

Second District

Radio Service & Mig. Co., 454 Merrick
Road, Lynbrook, L. 1

*American  Electro Technical Appliance
Co., 235 Fulton St., N. \

J. H. Bunnell & Co., 32 Park P’lace, New
York

*Continental Radio & Electric Co
Warren St., New York

Manhattan Elcctrical Supply Co., 17
Park Place, New York

X l:umber er & Co., Dept. 85, Newark,

Third District

*Central Electric & Lock Co., 12 North
13th St., Philadelphia, Pa

J. Edw. Broadbelt, Jr, 553 E. 38th St
Baltimore, Md.

*National Radio Supply Co., 1405 U St.,
N. W, Washington, L. C.

‘George \W. Parezo & Co., 808 9th St.
N. W, Washington, D. C.

Radio Apparatus Service, 711 13th St
N. W., Washington, D. C.

If your local dealer cannot supply you with

the Amrad

Fourtiy Disiriet

Carter Electric Co., 63 Peachtree St.,
Atlanta, Georgia.

Holt Electric Utilities Co., 134 West Bay
St., Jucksonville, Fla.

Fifth District

* Hurlburt-Still  Electrical Co., Capitol
Ave. and Fannin St. Houston, Texas.

Sixth District
Southern Electrical Co., 3rd and E Sts,,
San Diego, California.
*Arno A. Kluge, 638 S. Figueroa St
Los .Angeles, California.
Western Radio Electric Co., 512 E. oth
St., Los Angeles, California.
Pacific Radio Distributing Co., Pomona,
California.
V', Stockholm, 164 Effie St., Fresno, Cali-
fornia
Leo J. Mevberg Co., 428 Market St.
San Francisco, California.

Seventl District

sH. L. Williamson Electric Co., 316 Union
St., Scattle, Wash.

Northwest Radio Service Co., Seattle,
Wash.

*Glasgow Electric Shop, Orpheum Build-
ing, Glasgow, Montana.

Intermountain Electri¢ Co., 43 East 4tb
St., South, Salt Lake City, Utah.

Eighth District

Mohawk Electrical Supply Co., 325 S.
Warren St., Syracuse, N. Y.

Amrad Product immediately from stock.

*McCarthy Brothers & Ford, 75 W. Mo-
hawk St., Buffalo, N. Y.

Doubleday-Hill Electric Co., 719 Liberty
Ave., Pittsburg, Pa.

Raphael Electric Co., 1405 Sth Ave.,
Pittsburg, Pa.

*Newman Stern Company, 1874 F. 6th
St., Cleveland, Ohio.

*Akron Radio Equipment Co., 304 Car-
roll St., Akron, Ohijv.

Precision Equipment Co., 2437 Gilbert
Ave., Cincinnati, Ohio.

*Barker-Fowler Electric Ce., 114 North
Grand Ave, Lansing, Mich.

Ninth District

*Klaus Radio Co., Eureka. Illinois.

*J. Donald Vandercook & Co., 137 S.
York St., Elmhurst, IlI.

*Young & McCombs, Rock Island, II-
linois.

Palmers Electrical Equipment Co., Palm-
ers, Minn.

*Tafel Electric Co., 236 V. Jefferson St.
I ouisville, Ky

*l.inze Electrical Supply Co., 1120 Olive
St., St. Louis, Mo.

¢Independence Radio Institute, Indepen-
dence, Missouri.

¢Cosradio Company, 1725 Fairmount
Ave., Wichita, Kansas.

Canadian

*Scientiic Experimenter, Ltd, 11 St.
Sacrament St., Montreal, Canada.

*Salton-Foster Radio Engineering Co.,
356 Main St., Winnipeg, Canada.

the latest

mrad Bulletins, seud us his wame and ask for onr catalog.

AMERICAN [R4D10 AND RESEARCH (ORPORATION

15 Park Row
New York

Address all Communications
to New York Office

www.americanradiohistorv.com

Factory and Laboratory
Medford Hillside, Mass.
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Introducing

NOSTAT

“Conqueror of Static”
q

An entirely new device which does acoustically what the most efficient radio receiver
fails to do electrically:

Cuts out static (QRN)
Cuts out interference (QRM)

No freak circuits.
Works equally well with any type
receiver and covers all wave

lengths, arc or spark.
NOSTAT. Model 4, equipped with

Baldwin Receiver, complete $45

NOSTAT tunes to the tone frequency of the filtering chamber.

the sound produced by the telephone

receiver. Static produces a different tone
from the radio signal, and by setting
NOSTAT in resonance with one the

other is cut out.

The materials used are the best; the de-
sign is scientifically correct. Baldwin
mica-diaphragm receivers are supplied.

NOSTAT is sold at present for experi-

mental use only, but may be used for the
copying of press and handling non-
commercial traffic.

NOSTAT may be procured from the following dealers:

Pacent Electric Co., 150 Nassau St., New York, N. Y.
Manhattan Electric Supply Co., Inc.
New York Chicago St. Louis
Continental Radio & Electric Corp., 6 Warren St., New York, N. Y.
Neptune Trading Co., World Bldg., New York, N. Y.

There is no reason for you losing out on reception, even in the Tropics during the
summer months, if you use NOSTAT.

Only one adjustment is necessary for the
entire wave length range: the setting of

118 St. James Place
SN Brooklyn, N. Y.

NOSTAT CO.

Dept. R.N. ==

Takes the Static out
of the Signals-

We have an attractive proposition for Dealers and Distributors

= wWwWWw.americanradiohistorv.com
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UDIOTRON

The Original Tubular Vacuum Detector, Amplifier, Oscillator

; NOW FREE FROM
ALL RESTRICTIONS

Dealers and Amateurs!

AUDIOTRONS, recognized as the most sensitive
detectors ever produced, are now offered for amateur
and experimental uses in radio communication without
any restrictions whatever. They are no longer limited
to audio frequency and can now be used as detectors
and oscillators as well as amplifiers.

All patent questions also have been definitely settled.
AUDIOTRON is the first and only amateur vacuum
tube licensed under Fleming. Vacuum tube patents
are basic and have been sustained by the Federal
Courts.

Be sure to get genuine AUDIOTRON S, They outclass
any other form of detector and are absolutely free from
all legal restrictions or difficulties. These new uses
make it even more necessary to insist on the genuine.
You can always tell a real AUDIOTRON by the name
stamped plainly on the glass.

Insist on the name AUDIOTRON on every tube you
purchase. Fully guaranteed by the AUDIOTRON
Mfg. Co. (Read the guaranty below).

Your last chance for an

AUDIOTRON §iv DETECTOR

Manufacturing reasons make it im-
possible to continue the present
hand-made AvpioTsoN.

This type 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 dimen-
sions result in & heavy plate current
and corresponding signal strength.
Plate voltage under 40.

The few thousand that will still be
produced, however, will be of the
same standard of excellence that
has characterized every A ubroTroN.
Already recognized as the most
sensitive detector on the market,
these few that still remain, with all
restrictions on amateur use lifted,

are undoubtedly the greatest op-
portunity ever offcred to amateur
radio operators.

See your dealer at.once or order
dircet. Be sure to benefit by this
last opportunity to sedure a hand-
made super-sensitive, double fila-
ment AvpbloTron Detector, Ampli-
fier, Oscillator.

$6.00 each

(No increase in price)
The AuvproTron Exclusive Guar-
anty: Each and every AvupioTroN
is guaranteed to arrive in good con-
dition and to prove fully satisfac-
tory. Replacement of unsatisfac-
tory tubes will be made free of
charge.

AUDIOTRON MFG. COMPANY
( Successors to the AUDIOTRON Sales Co.)

Dept. A Lick Bldg.

San Francisco, California

www.americanradiohistorv.com
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RADIO PHOTOGRAPRHY

NE of the least exploited branches of the radio art
is no doubt radio photography, better known as
sending pictures or drawings by wireless,

Of course there is nothing new about this and

ever since the days of the coherer, serious efforts

have been made to send pictures by radio. As far back

as twenty years ago actual experimental apparatus had

been used for this purpose and the results in some cascs,

while mediocre, showed that the thing could be done in a
practical manner with better apparatus.

Fundamentally, sending pictures by radio is not much
more difficult than sending them by wire. As is well known,
Professor Korn, in Germany, as well as other experi-
menters, have achieved notable results in transmitting pic-
tures over wire, and this art is known as telephotography.

In radio, the same principle holds good and the method
in a few words may be described as follows: At the send-
ing end a picture or drawing is usually made upon tinfoil
or any other conductive surface, the picture being printed
in an insulating ink. From this it will be seen immediately
that there will be certain areas which are covered with an
insulator, while other areas are metallic and consequently
conductors. We now take the piece of tinfoil with the
picture printed or drawn upon it and wrap it on a metal
cylinder. We then rotate the cylinder upon its axis while
a metallic stylus presses upon the tinfoil. This stylus ad-
vances just exactly as a phonograph needle advances on
the old-fashioned cylinder phonograph. It becomes evi-
dent, that the stylus will at some time travel over the tinfoil
and at other times over the insulating ink. If the stylus
and the metal cylinder, upon which the tinfoil is wrapped,
are connected to an electro-magnet and battery so that it
will operate an ordinary telegraph key, then in that case
the key will be depressed every time the stylus touches the
tinfoil and will likewise be released every time the stylus
travels over the insulating ink. From this it will be seen
that short or long impulses are sent out from the radio
station all depending upon the physical make-up of the
picture. After the stylus has completely traveled over the
surface of the picture, the latter will thus have been trans-
lated into dots and dashes of various durations of time.

If at the receiving end we have an apparatus which runs
synchronously with the speed of the cylinder at the send-
ing_end, it can be readily seen that if we have a similar
stylus with a pencil or pen that a picture will be reproduced
by the receiving apparatus, which must in all respects be
exactly the same as that which constitutes the picture at
the sender. Were it not for the bugaboo of synchronism,
there would be very little trouble in thus sending pictures
by radio, but here the great difficulty arises. Thus far it

has been almost impossible to get two disconnected pieces
of machinery to revolve at exactly the same speed for long
durations of time. There will always be a certain length
of time where the speed of the two machines are not in
synchronism with each other, and that means, of course, a
distorted picture at the receiving end. Theoretically, it
should be an easy matter to senc pictures by wireless and
there is certainly a great future for this art. Up to the
present it has not been exploited whatsoever, and is still
in the experimental stage.

It seems, however, that there must be some method hy
which the trick can be turned without the use of cylinders
that must rotate synchronously. In the olden days we
were also tied down to a coherer that worked sluggishly
and not at all perfectly; this naturally gave rise to imper-
fect pictures. We are not much troubled with such things
in these days of the vacuum tube and once we have over-
come static which, of course, now often interferes while
sending pictures, we will be on the road toward quickly
sending pictures across the continent or even across the
ocean without much trouble.

Speaking of various methods of sending pictures, a
novel method was used recently in New York, when the
representative of an English paper cabled a picture of the
yacht races to London which picture was reproduced the
next day.

No machinery was connected either to the sending or to
the receiving side. The English representative merely filed
an ordinary cablegram sending nothing but a jumbled
quantity of words. In London, these words were ‘“de-
coded” and were arranged upon a chart in a certain man-
ner. After the words had heen thus rearranged the paper
chart was re-translated into certain punch holes onto an-
other piece of paper. The distances of the various punch
holes were based upon certain words which had been
cabled from New York. Thus a picture was built up
without much trouble and the next morning London ac-
tually saw a picture of the yacht races that originally had
been nothing but a confused jumble of words.

While we understand that this picture which was printed
by the London Daily Mirror was not free from imperfec-
tions, it certainly shows what can be done by ingenious
calculation.

It seems to us that there must be many more such meth-
ods of telegraphing pictures by radio. To those interested
in sending pictures by means of ordinary words such as
the one described above, the reader is referred to an ar-
ticle which appeared in the November, 1919, issue of Elec-
trical Experimenter, in which this method was described.

H. GERNSBACK.
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The Braunh Loop Antenna

By DR. ALFRED GRADENWITZ*

4
ol

in This Interestlng Group We Have In the Upper Left Hand Corner a Small Type of German Loop Antenna Folded Very Much Llke an
Is Shown the. Immense Double Frame Loop Situated at Geltow, the Mast of Which Is

Forty Meters High. One Frame Is Wound to Recelve New Brunswick, N. J., the Other to Recelve Annapolls, Md. At the Foot of This

Umbrella, In the Upper Center Photograph

Unusual Antenna May Be Seen the Furniture Van Which Has Been Converted into a Recelvin
Shows the Interlor of the Van Which Contains the Provislonal Receiving Apparatus.

Station. The Photograph Dlrectly Beneath

in the [lustration to the Right We have the Same

Loep Antenna Shown to the Left, But in This Case It Has Been Opened and Is Ready for Operation. It WIill Be Noticed That This Loop

HE use of closed oscillatory circuits
as receiver aerials was first suggest-
ed at an early stage of the art by
Fessenden, ellini, Blondel and
Pickard, tho the limited range of
svch arrangements then prevented their
adoption to anything like a practical scale.
Professor Braun, of Strasburg, while meas-
uring the field intensity of the Eiffel Tower,
in 1913, again investigated this type of an-
tenna and, for the first time, it would seem,
realized 1its future possibilities. In the
course of the last few ycars, loop or frame
antennae of the type designed by Professor
Braun were developed to a remarkable de-
gree of perfection, thanks to the amplifiers
designed by the Telefunken Company. At
the end of March 1918, the latter succeeded
in receiving signals from American stations
for the first time by means of frame an-
tennae only .5 square meters in area, the
general direction of the sending station
being readily ascertained.
In order, however, to warrant reception
during seasons of poor sound intensity and

A German Radlo Enthuslast Experlmenting
wWith a Loop While In a Row-boat.

* German Radio Engineer,

Rotates Upon a Vertical Axis.

at the same time further increase the range
of the Braun antenna, the design of frames
of larger dimensions was begun, which for
reasons later to be discussed, were given
the form of squares placed on one of their
angles, with sides up to 90 meters in length.

Fig. 1 shows the arrangemnent of connec-
tions of this type of receiver. The energy
absorbed in the oscillatory circuit tuned to
the receiving wave and comprising a frame
(nainly a self-inductance) and an adjust-
able condenser with movable plates, is sup-
plied to the high-frequency amplifier, which
has a double duty to perform. One of these
duties is to reinforce the recciving energy in
direct proportion to the number of amphfier
tubes employed. The other duty is for the
last tube, connected up as a detector, to ef-
fect rectification of the high-frequency cur-
rents, which are then either supplied direct
to the telephone or, in case a further am-
plification proves necessary, have to tra-
verse a low frequency amplifier.

In order further to increase stabitity and
frecedom from undesirable effects, the re-
ceived encrgy for the high frequency amph-
fier is not emnployed immediately from the
loop or frame circuit, but conveniently from
a secondary circuit loosely coupled with the
same in a manner similar to the well known
secondary receiver systems.

This arrangement, however, is only used
for receiving dampt waves, In the case of
undampt reception, a small tube generator
(external heterodyne) is required to insure
the auxiliary osciilations necessary for best
reception, tliese oscillations being caused to
interfere either in the loop circuit or—a
most preferable alternative—in the sec-
ondary circuit with the incoming wave.

The Braun Frame Antenna is a loop of
square section, the side length and number
of turns of which should be in proportion
to the wave and distance to be bridged. In
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order to eliminate as far as possible the in-
fluence of the earth on the loop circuit, the
latter is placed on one of its angles at a
few meters distance from the ground.

Frames of small dimensions (up to a few
meters in diameter) are so arranged as to
be free to turn upon a vertical axis, which
for mmechanical reasons would otherwise be-
come impossible when the loop dimensions
exceed a certain limit. These frames may
be folded for portable purposes, being
readily collapsible. The stand or pedestal
and frame proper are arranged to be carried
in a special case.

The high frequency amplifier, the most
important part of the arrangement, gener-
ally comprises four to five high-vacuum
tubes connected up in cascade fashion. As
may be seen in some of our illustrations, tive
arrangement will lend itself to a multitude
of uses not only indoors, but in the open
field and even in so small a craft as a row-
hoat. Apart from the folding frame, it
merely comprises a small case which con-

(Continued on page 100)

The Braun Loop Anténna Used indoors for
a Multiplicity of Recelving Methods.
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A New Static Eliminator

The Bane of Radio is Reduced by a Method So Simple That One Wonders Why It
Was Not Commercialized Years Asgo .

Epiror’s Note:  While
the basic principle involved
in the below described in-
strument is not startlingly
new, having been employed
by a well known radio com-
pany some years ago at sts
high  power iransatlantic
station, ye! it remagined for
Mr. Lynch to improve and
commercialize the.idea to its
present effectiveness.

OR the past decade,

the progress of the

art of Radio has been

more or less seriously

hampered by electrical
interference in the atmos-
here or in the earth. This
interference was observed
from the very start ‘of the
radio science and today is
known under a rather varied
list of titles, principal of which are the
terms “static”, “strays” and ‘“x'es,” while
the international abbreviation code deals
with it as “Q.R.N.” No matter what the
name or nature given to the interference it
has an equal evil effect on the radio receiv-
ing circuits of modern apparatus.

ﬁcsearch of the last few years has defi-
nitely shown that there are several forms
of static and for these seience has evolved
various forms of electrical circuits with
which to combat them.

All manner of systems have been devised
and many of them have involved the ex-
penditure of very large sums and many
claims have been made for these various
systems, theories having been worked out
to prove, mathematically, that they will
really allow the signal to be heard while
casting aside the static.

Some years ago, at the transatlantic re-
ceiving station of the Marconi Company at
Belmar, N. J., one of the four-hundred-foot
towers was used to support a loop receiving
circuit of the Bellini-Tosi type and gonio-
metric observations were made of static in-
tensities for several months. It was under-
stood that some of the data was to be used
by Mr. Weagant, of the Marconi Comnpany.
Whether this data was used by him for the
accomplishment of his present scheme for
static elimination, which caused quite a sen-
sation in the radio field some few months
ago, the writer cannot say, but some of the
tests made at that station would lead to the
assumption that static was directional at
times. These tests were made during the
summer months when this sort of interfer-
ence is generally at ils maximum.

PREVIOUS ATTEMPTS.

During, and since the terinination of the
war, a great deal of experimentation has
been carried on with various types of loop
recelvers and amplifying circuits of various
kinds and a great deal has been claimed for
them. Instances of these stations being
operated and the results obtained may he
found in almeost every issue of any of the
radio papers, but in most cases the de-
scription of the results obtained refer to re-
sults ohtained under favorable conditions,
or, at least, not under the worst conditions.

I may also be said that underground
radlo has likewise bLeen tried and a vast
amount of money has heen spent in experi-
menting in that direction. In fact experi-
mentatron has not stopt with the use of
various types of antennae, but has used all
manner of ground devices and counter-
poises. Long antennae, short antennae,

~

Photograph of the Instrument Destined to Considerabiy Reduce the tlI Effects pelle
of Statlc, The Principle Employed |s An Acoustic Rather Than An Etlectrical

One.

loop antennae and antennae which would
take too long to attempt to descrile here
have been tricd and the same applies to
grounds. After the first glamour of won-
derful results have been fully described and
all agree that the theory of the invention
is absolutely right and cveryone is begin-
ning to slap everyone else on the back at
the thought that our old enemy “Static” has
been conquered; one of the trans-ocean re-
ceving stations at which the system has
been installed calls to the sending station
on the other side of the water for some Vs
and generally terminates with some such
phrase as “Qrn bad here, Qrl.”

THE PROBLEM.

If you have not heard what static can do
to a radio station, go to some friend’s home,
any time between May and November,
where there is a long wave receiver capable
of copying signals from Nauen, Germany,
for that is generally the station used for
trans-ocean testing. The little peep you
hear thru the rattle which sounds like the
combined artillery of the Allied Armies
going off at once, is probably the long dist-
ance station POZ. If vou are able to con-
centrate very strongly on that little peep
you will notice that it starts and stops with
regular dots and dashes, forming the Inter-
national Morse Code and if it is clear
enough vour friend may be able to tell you
what it is saying, but the chances are that
but a few words will be discernible. That
little peep you hear will be the result of the
displacing of the ether in Germany by
hundreds of horse-power. From that you
will have some idea of the problem with
which radio scientists have bheen coping
for the past few years. It is quite a task
and if you are at all experimentally inclined
you will delve into the matter and try to
do the job vonrself. If you do try, you are
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Ordinary Regenerative Recelving Circult
With the Additlon of the Static Fliter.
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choosing one of the hardest
problems of the age; one to
which the minds which have
evolved present day radio
have exerted cvery effort
with but comparative suc-
cess. One of the greatest
radio scientist of the age
has said that a perfect static
eliminator tnost certainly
can be produced, but the
fact must be borne in mind
that ordinarily when the
static is eliminated so is the
signal.

If the trans-ocean recep-
tion of any of the large sta-
tions in this country is fol-
lowed it will be scen that
European stations are com-
to repeat whole mes-
sages at times, and at other
times static interference is
s0 pronounced as to make
attempts at reception quite futile, whereas,
under favorable atmospheric conditions the
automatic copying and recording of high-
speed, trans-ocean signals are possible, it
will be noted that when medium static pre-
vails, trans-ocean work is carried on at a
speed of about twenty words per minute and
words are repeated twice and sometimes
three times. When such conditions obtain
W}.ler'e the most highly developed static
eliminators are being used, it may readily be
concluded that the value of such systems is
not very great, regardless of the many
claims made.

A SUCCESSFUL METHOD.

With this brief review we comne to present
day development. Evervone will admit that
modern radio is ready for the entry of a
truly effective static eliminator. With the
previously mentioned facts in mind we
therefore place before the readers of Rapio
NEws a brief description of an instrument
which let us hope has at last struck the
happy principle toward the eflicient elimi-
nation of static.

Mr. Arthur H. Lynch of New York has
recently applied for a patent on an in-
strument which he has given the rather
characteristic name of NOSTAT. An
illustration of the general appearance of the
device may be seen by studying the accom-
panying photograph. It consists of two per-
fect cylindrical brass forins, the diancter
of one being slightly snialler so as to allow
it to fit the other suugly, and in such a man-
ner that the internal sound chamber may be
readily varied at will. To the right may be
scen the outside casing of a Baldwin super-
sensitive telephone receiver, the diaphragm
of this receiver forming the wall of one side
of the chamber. To the left of the in-
strument is seen the protruding tube of the
stethescope arrangement to which is at-
tached a long flexible tube leading 1o the
ear pieces.

METHOD OF OPERATION.

Static, as is well known, being inherently
of the same nature as radio signals, it is al
most impossible to reduce one without seri
ously (lepr&aSing the intensity of the other.
In fact, it usvally is a one-sided proposition.
'I‘hat_ls to say, when one tunes out static
the signals decrease correspondingly, but it
is not always the case that static diminishes
when the signal strength is decreased.

In the case of the present device, how-
cver, it is based on a rather different prin-
ciple than the one ordinarily met with in

(Continued on page 98)
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Jaranese Radio Apparatus
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Flg. 2.
Pquograph.

Radliophone Transmitier Is Shown to the Right While the Recelver Is at the Left of
Set I|s Capable of Covering 20 Mlles on the Open Sea.
Fig. 1, which Is the Japanese Version of the Audiotron.
Being Practically the Same as the American Audiotron.

To the Right is :Shown
Two Types Are Manufactured: Cne
In the Present Case the interesting

Feature Is the Fine Glass Structure Which Is Designed to Support the Plate, which in This
instance Consists of Many Turns of Very Fine Wire wound Upon a Square Glass Frame.

HE Japanese have at last entcred the

I radio manufacturing field with an al-

most revengeful earnestness. Here are

several cxampkes of their workmanship. Fig.
1 shows a close-up of a vacuum tube
that is now being manufactured in

twenty nautical miles on open sea. In the
illustration the receiving set is shown to
the left, while the transmitter may be seen
to the right.

Fig. 3 shows a- quench spark gap of a
somewhat unique design and which will ef-
fectively handle 3 KW. On the right side of
this photograph may be seen the motor

which primarily revolves the gap
units and in addition has a worm

Japan, which suspiciously resembles
the far-famed audiotron. As a mat-
ter of fact, {wo models of this bulb
are being “manufactured, one of
which is shown here on account of
its original grid construction and the
other which is practically the same
as the audiotron. In the present one
note well the finc glass structure de-
signed to support the plate. In this
case the plate consists of many turns
of very fine wire upon a square glass
frame, as may be scen in the photo-
graph.

In Fig. 2 we have a radiophone set
known as the Type B. This instru-

% )] gear arrangement operating a set of

bellows for the purpose of cooling
the gap. This is a rather different
way of getting around the usual elec-
tric fan cooling system with which
we are familiar in this country.
There is no guess-work in the man-
ner in which the Japanese preparc
their young men for this important
branch of engineering. Interested
prospective radio enthusiasts are
given several years of technical edu-
cation designed to make them future
specialists. For this reason we may
expect some very interesting develop-
=| ments from our contemporary Far

ment has been specially designed b
the manufacturers for ship work,
where they claim a working range of

Fig. 3,

Above Is a Quenched Gap Suitable for 3 K.W.

East radio engineers who have long
realized the great commercial value of
radio telegraphy and telephony.

(mportant Radio Examination Notice

DEPARTMENT ofF CoM MERCE,
NAVIGATION SERVICE
Office of Radio Inspector Custom House,
New York, N. Y.

Editor Radio News
New York.
Sir:

After July lst, 1920, applicants examined
in this office for commercial radio oper-
ator’s licenses will be tested in their trans-
mitting ability in sending Continental Code.

Applicants for Commercial First Grade
Operator’s licenses will be required to send
100 satisfactory code characters in succes-
sion in a five minute test at a 20 word per
minute speed.

Applicants for Commercial Second Grade
Operator’s license will be required to send
00 satisfactory code characters in succession

in a five minute test at 12 words per minute
speed.

The transmissions by the applicant will
be received by the examiner and will also
be graphically recorded on a tape recorder
as a check against transmissions in case of
doubt.

Radio schools training men who expect
to take these examinations are requested {
to mprepare their students for this trans-
mitting test and include a test therein be-
fore they give the student the usual letter
certifying that they have satisfactorily
passed the course, and for which the appli-
cant is allowed a 10% experience mark in
this office. The transmitting test given the
applicants will include characters, numbers
and signals of all kinds used in the usual
transmissior). The conditions under which
the applicant is tested are made as nearly
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similar to actual conditions as po.ssibl_e, the
applicant hearing his own note in his re-
ceivers and otherwise working under no

unusual conditions.

After July 1st, examinations for Com-
mercial operator's licenses will be given on
MONDAYS, WEDNESDAYS and FRI-
DAYS only, except on holidays. The ex-
amination is given at 9 A.M. in this office,
Room 003, Custom House, and applicants
should appear promptly with whatever
documentary evidence they may have indi-
cating their radio experience and training.
Reservations for places should be made in
advance as the facilities are limited and it
is expected will be completely utilized on

h day. Respectfully,
g Pt R KRUMM,

Chief Radio Inspector.
June 29, 16920. .
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French Vacuum Tube [nstruments

By ). GOUSSIN*

AM delighted to be able to present to
the readers of Rapio NEws a few ex-
amples of French amplification appa-
ratus. These instruments may, perhaps,
suggest some interesting comparisons.
Fig. 1 shows a three-stage amplifier suit-
able for low-frequency work., This model
has great amplifying qualities, the stages
being coupled by means of iron core trans-
formers. The same model is also con-
structed having one stage of radio fre-
quency, galena and crystal detector, and two
stages of low, or audio-frequency, amplifi-
cation. However, in this later model the
amplification 1s shghtly less than that of
the above-mentioned instrument, altho the
resonant properties are better and, there-
fore, reception is improved. There is also
a four vacuum tube model which contains

Fig. 2.
Three-Stage Amplifier,
Heterodyne Set.

Three Complete Receiving Units; a
the Tuner and the

a stage of radio-frequency amplification,
galena detector, and three stages at audio
frequencies. This model attains the highest
degree of sensitiveness.

Fig. 2 is a photograph of three complete
recetving units; that is, one box containing
the necessary inductances, condensers and
crystal detector, another box containing the
three-stage amplifier and, finally, the hetero-
dyne set for the reception of both dampt
and undampt waves. The primary and sec-
ondary coils of the reception box are
wound in such a manner that there are
two layers wound over each other simul-
taneously, which permits of compactness
and reduces space area. This box is but

¢ F:n'nch Electrical and Radio Engineer.

Flig. 1. Three-Stage Anmplitier Sultable for

Low Frequency wWork.

J0 centimeters in length, the twe coils be-
ing placed lengthwise and in such a manner
that their mwutual relation may be sufh-
ciently varied to permit of proper coupling.

Despite these small dimensions it is pos
sible to receive wavelengths up to 12,000
meters. Both the primary and secondary
are arranged with automatic dead-end cut
outs.

The variable condenser i1s of the air type,
and in addition to this there are extra fixed
condensers which may be added to the
antenna circuit or to the secondary circuit,
Two of the binding posts shown are for
the purpose of connection to a detector,
while the other two binding posts are for
the radio-frequency amplifier, in which case
the detector is connected to the amplifier.
The heterodyne consists equally of a two-
layer inductance, which also considerably
reduces the dimensions of the coil, which
is 12 centimeters in length and 12 centi-
meters in diameter for wavelength up to
20,000 meters. All conducting parts of this
apparatus are mounted upon ebonite, there-
by insuring perfect insulation.

Fig. 3 shows the illustration of a small
type vacuum tube transmitter, consisting of
two bulbs from which may be obtained an
antenna current of one ampere. The same
apparatus serves for heterodying in recep-
tion. Incidentally, it may also be used for
radio telephony by including a microfone
transmitter.

To the left of this photograph is shown
the transmission inductances used with the
four-bulb set, and alsc consists of two
windings, or layers, one on top of each

other. ‘I'his inductance is practically the
same as that employed in the smaller two-
bull transmitters.  This system of winding,
which is in reality that of the so-called
“baunk” form, was first cmployed by inyself
before 1914, Its great advantage is that
il_perimits considerable reduction 1t the size
of the inductance, a desirable factor in
poriable as well as stationary sets. Addi-
tional layers may, of course, be banked in
this manner, thus further securing com-
pactuess; however, if this is done, well-
known undesirable effects will result, owing
to multiple resonance, so that reception be-
comes more diflicult, | hope this brief de-
scription will he of sufficient information
and value to American readers. The in-
struments described, of course, were built
by myself,

Flg. 3. Small Type V. T. Transmitter Fur.
nishing Antenna Current of One Ampere.

FRENCH V. T. APPARATUS
NOTICE.

Concerning the article entitled “French
Application of the Momentous Vacuum
Tube,” by Captaine Metz, which appeared
in the May and June issucs of Rabio Ama-
TEUR NEWS, we have just received word
from the Société Indépendente de Télé-
graphie sans Fil, Paris, France, that the re-
sistance-coupled amplifiers mentioned there-
nwere originally invented by Messrs.
Brillouin and Beauvais, formerly officers of
the French Signal Corps. This same com-
pany also informs us that they hold world-
wide patents for thcse instruments and that
they have taken the place of “amplifiers with
step-up transformers.”—7le Editors

The Latest Word in British Receiver Sets’

The accompanying illustration is
that of an instrument just placed on
the market by a London concern who
incidentally inform us that it is a
veritable masterpiece.

This receiving set will readily re-
spond to signals from any wavelength
between 700 and 20,000 meters when
used in conjunction with a standard
100-foot aerial. An experimenter in
London has read with considerable
clearness the time signals from PQZ
and FL, as well as copied press items
from PSO and many of the conti-
nental stations having both long and
short wavelengths by simply using a
small loop antenna which happened
to be almost entirely screened by sur-
rounding metallic conductors. How-
ever, by substituting the previously
mentioned standard aerial, time sig-
nals, press and weather reports of
NAA and other American stations

® INustration

by courtesy of Mitckell's,
London.

An Example of Britlsh Recelver Workmanship.
Is Capable of Reception Work Ranging from 700 to 20,000
Meters, Elther Dampt or Undampt Signals.
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The Set

have been easily and frequently copied.

To operate the set all that is neces-
sary is to connect the necessary bat-
teries to binding posts marked LT
and HT, as well as phones, aerial and
ground, adjust the filainent regulator
and all is ready for the tuning in of
any particular station. After rough
adjustment on aerial tuning induct-
ance, sharp tuning is accomplisht on
the variable condenser. A slight ad-
justment of the “reactance” coil will
bring in the signals quite clearly and
sharply whether they be CVW or
spark. Radiophone speech of course
may also be reccived with the set.

As will be seen a single vacuum
tube is mounted on the panel which
is readily controlled by the filament
regulator. This vacuum tube is of
the standard British make, having
its elements placed sidewise within
the tube instead of up and down as
is the case with American tubes.
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The Radiorhone on Roller Ghairs

A New and Interesting Use of the Loop

ISITORS to Asbury Park, N.
J., this season are being enter-
tained with a tmost unique inno-
vation introduced by W. Harold
Warren in the form of a roller chair
equipt to receive wireless telephone
and telegraph signals as the passenger
rolls merrily along the boardwalk.
Scores of ‘boardwalk promenaders
are attracted by the various demon-
strations and are permitted 10 “listen-
in.” They hear the conversations and
musical phonograph records which
are transmitted by the Foxhurst sta-
tion of the Deal Beach _plant'of the
Western Electric Co. With this com-
pact loop Mr, Warren has heard
messages from stations as far south
as Norfolk, Va, and as far north as

_

tightly in a clockwise direction to the
outer edge. The loop is then turned
around, the wire crossed over the leg,
and the winding continued in an anti-
clockwise direction on this side, back
to the first saw cut. Two single
Fahnestock connectors are then
fastened to two of the legs—one con-
nector on each—near the center. A
cross strip is placed between the
other two legs in the center of which
a hole is bored about half way thru
the strip. A hole of the same size
is also bored in the center of the bot-
tom protecting strip. A %-inch dowel
rod is inserted in the lower hole past
upward between the windings to the
cross gtrip. This allows the loop to
be revolved. A set screw is inserted

New Haven, Conn. A recent test

ception of signals from stauons.of
equal distances, The accompanying
illustration is a photograph taken on the
hoardwalk of Asbury Park and shows Mr.
Warren and his sisters, Misses Warren in
the act of making tests preparatory to eve-
ning demonstrations: All of the equipment
used is shown in the photograph except a
set of A and B batteries which are located
below the dashboard of the roller chair.

The apparatus is so compact that three
persons can sit comfertably with it in the
chair. It conmsists of a “loop,” an audion
detector, and an amplifier.

cert Many Ml?es Away.

The “loop” is of the ilat type and meas-
ures eighteen inches on each side. The cross
supports and protecting frame are made of
white pine lattice !4 inch thick by 194 or
1% inches wide. Each of the cross sup-
ports is 2514 inches long. A notch is cut
in each support at the center and then joined
so as to form an “X”. Commeucing 3V
inches from the center, saw cuts % inch
apart are made on both edges on each of
the four legs. Beginning at the first or
inner saw cut No. 26 S. C. C. wire is wound

to a Phonographle Con-

in the lower protecting strip to keep

A i By Means of a Radlophone Set Installed on a Roller Chalr irid 1 g : ; 5
showed the received signals to be as  BY Means of & B ac op 0y Park May Now E£njoy Cop: loop rigid in one direction, if desired.

distinct as tho a regular antenna had  Certs while They Traverse the Boardwalk’s Length,
been used, allowing of course the re-  Chalr Occupants Are Llistenin

The No coils are used, tuning being
accomplisht solely: with the variable
condenser, There are 18 turns on each
side of the loop and approximately
90 feet of wire is used, This size of loop is
most effective for wavelengths from 300
to 500 meters but good results have been
obtained on wavelengths up to 8)0 meters.
Excellent results have been experienced
with the apparatus in a moving auto and in
buildings of all kinds of construction. As
the radiophone stations of the Western
Electric Co. at New York City and Deal
Beach, N. ], are now operating on wave-
lengths close to 400 meters, this loop has
proven most effective.

‘The Radio Girl

By A. MAE ROGERS

Editor’s Note: Miss Rogers, 'Lyho
is the sister of the well known scien-
tist, Dr. James H. Rogers, of Hyatts-
ville, Md., who has done so much re-
search along the line of underground
systems, was recently so ifwprest by
an editorial concerning standardiza-
tion of radio epparatus that she de-
cided to make use of the idea in what
would constitute to be ¢ woman's in-
terpretation of the subject as applied
to her apparel. The result is shoum
by a replica of the original water
color shm‘m on this page. Unfortu-
nately the coloring and rather elab-
orate, vivid represenialion cannot be
reproduced to full advantage.

My radio girl is fully equipt
with most of the necessary parapher-
nalia for “list'ning in,” receiving or
sending. She has taken her grand-
mother’s hoop skirt for inductance,
and a lovely parasol for an umbrella
antenpa. Bright jewels replaced with
sparkling DeForest audions adorn
her person, and now that Dame Fash-
jon has decreed that cvery woman
shall cover her ears with “pops,” the
receiving phone may be placed either
above or concealed beneath this por-
tion of her artistic coiffure. Some-
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times she uses a fan for transmitting
the voice or a key thereon for Morse.
Eveready batteries ingeniously
placed in the bottom of her skirt al-
most complete this wonderful cos-
tume, but the most important thing
now needed ‘is to standardise the
above outfit so the Jadies may become
attuned to perfect harmony—some-
thing never before known or accom-
plisht! I think the fair sex thus
equipt will be a great incentive to
other members of the Radio Sisters

Miss Rogers Tells Us the Wireless Girl

Has CW- -VNStay and to Prove It

Presen Ith This Symbollc Por-
tralt of the Girl In Questlon.

to come forward and by combinin
efforts and suggestions they wiﬁ
greatly encourage and assist.them-
selves and the radio amateur boys in
the development of radio communi-

as far beneath the sea. We sincerely
hope soon to solve the mystery of
standardization as suggested by Mr.
Gernsback in a recent number of
Radio Amateur News. Our radio
girl will then be almost a perfect
woman.

cation under or above ground, as well
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Music Wherever You Go

Government Experts Develop a Portable Radiorhohe

ERE is the last word

embodied in the port-

afe receiving set idea.
This highly efficient instru-
ment has been developt in
the radio section of the Bu-
reau of Standards at Wash-
ington and,altho the experts
of this Weﬁg modestly re-
ferred to 1t being in the
experimental stage, it is
probable that this type of
instrument is destined to be-
come widely uséd on ac-
count of its practical and
portable nature.

The present poriaphone has
one stage of radio amplifica-
tion and two stages of audio
amplification; one tube be-
ing used both as a radio and
audio amplification stage.

By referring to the left
hand illustration of the
above photograph, which
shows the internal construc-
iion of the set, may be seen
the loop which is wound

feature connected with the
instrument is that it is very
simple of operation and
does not require an expert
electrician or radio man (o
set it in operation. This fact
"alone opens up considerable
future possibilities in the
commmercial field. Incidental-
ly, it would be an ideal set
for the more advanced ama-
teur to take along with him
on his vacation, be it far
into the mountains or at the
seashore. Ile thus can keep
i touch with the news,
weather reports, radiophone
conversations,  radiophone
music, and any other infor-
mnation transmitted by radio.

The approximate range of
the instrument in its present
development is about 20
miles, but of course this can
be considerably increased by
making use of a regular
antenna. An instrument sim-
ilar to this one has been
built at the radio section of

upon the four sides of the
cover. Directly in the cen-
ter of this cover is the tun-
ing condenser for wave-
length variation. The nstru- '
ment, by the way, was designed to receive
waves of 500 meters. The vacuum tubes are
of a special design requiring but 0.2 ampere
to operate the filament. It will also be noted
that both the A and B batteries are con-
veniently arranged within the case, they be-
ing as small and compact as possible in
order to secure minimum weight for the en-
tire unit. It will be seen that the amplify-
ing transformers are at right angles to each
other in order to eliminate all possible mu-
tual effects hetween individual circuits.

The Portaphone Permits of Music Being Heard Anywhere Within a Large
City and of Sufficlent Intenisity to Be Heard Clearly Within an Ordinary

Room,

\When the radio telephone station of the
Burean of Standards at Washington is in
operation with an antenna current of 2 am-
peres while transmitting, music and speech
may be readily picked up by a persen situ-
ated within the city limits by wusing the
portaphone. -

The mstrument itself without the horn
is 12" high and 10” wide. This gives an
idea of its compactness and portable naturd.
The horn, of course, may be strapt to the
case and carried along as well. A desirable

the Bureau of Standards
which is sufficiently power-
ful as a transmitter to re-
produce phonograph or other
music with enough intensity so as to be
heard within a room of considerable size
and ‘which, by the way, would be an excel-
lent arrangement for dancing.

A more sensitive type of portaphone 1s
now under construction by the Government
experts. It will contain three radio and two
audio stages of amplification and will be so
arranged that the horm and all other in-
struments are self-contained within the hox,
With this device music may be heard with-
in the limits of any large city.

Concerning Radio Development

SHORT time ago a contemporary

technical magazine printed the an-
nouncement that a certain well-known
financial expert had launched forth the
alimost convincing statement that “In a
year or so all phases of radio will have
been so exhaustibly treated that there will
be nothing more to write about.”

What childlike simplicity! Our financial
‘experts had betier leave the matter of
. scientific prophesies to persons a little more
closely associated with any given matter,
whether 1t be radio or ice-mnaking. A med-
ical doctor would hardly go to the shoe-
maker for expert advice on neurasthenia,

Then, also, such a statement naturally
precludes that when all phases of radio
have bLeen so completely expounded, we
ghall have reached the zenith of radio ap-
paratus development as well.

This same magazine, naturally enough,
went on to say that, although this great
man spoke with conviction, past and pres-
ent developments do not seemn to indicate
any such dire condition.

QOur contemporary writer might have
gone on and given a few more solid rea-
sons why this will not take place. For
instance, the same thing might justly have

aid concerning the telephone, which,
M«!oes not offer the many pos-
sibilities and varied fields of exploitation
that the Hertzien Science offers. The tele-
phonc‘covers simply one condition: that of
transmitting speech from one poiut to an-
other, by wire. In this case we have seen
where the human voice has bridged the
short distance of a few miles to the present
one of several thousand miles—and the
end is not in sight.

With this -limited field of endeavor,
would one say that the end of telephone
development has beeny reached, and that
today there remais nothing to be written
about the telephone? This is hardly tlhe
place to mention the number of periodicals
which specialize in telephone and allied sub-
jects, exclusive, of conrse, of the many
geueral magazines and books which give a
certain amount of space to the telephone.

With this in view, consider now radio.
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Not only does it take in radio telegraphy
and telephony as well, but it takes in many
kindred possibilities, hoth of the present
and of the future. Take, for instance,
telemechanics, radio dynamics or radio-
kinetics, or whatever you wish to call it
that branch of radio which makes possible
the operation and control of distant objects
and devices by medns of radio control
in other words, actuating instruments en-
tirely without visible means. In this con-
nection, hy the way, the French and Eng-
lish have done remarkable work of recent
years, particularly during the war.

Have no fear, when we have reached the
top notch of radio telegraphy and telephony
{(a condition which, it is safe to say. will
never be reached in our time), there will
remain and probably will be discovered
many additional effective labor-saving de
vices designed to relieve, or, at least, some
what alleviate, the burden of mankind,
And radio will most cerlainly take an active
part in these desirable things, whether it
be safety devices at sca, on land and in
the air—P, H. B.
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Design of a Radio Receiving Set

WHAT WILL BE THE — =S
BEST MATERIAL TO
WIND YOUR COIL

ON?

ICARTA
or Bake-
lite tubing
with 14 in.
or 1/16 .
walls are probably
the best materials to
use for the cores of
inductance coils al-
tho cardboard tub-
ing is satisfactory.
The question of
providing means of
adjusting the coup-
ling between the
primary and sec-
ondary of an oscil-
lation transformer
is pertinent at this
time and. the follow-
ing schemes have
been suggested.
The primary coil
may be moved along
its axis away from
the secondary coil
as shown in Fig. 12a or perpendicular to the
axis as shown in Fig. 12b. In the second
case the coils need only move a distance
equal to the diameter of the coil to pass
thru a point of zero coupling.

Flg. 6.
and Triple-Layer.

DEAD ENDS IN COILS PRODUCE LOSSES
WHICH RESULT IN POOR TUNING. HOW
CAN THIS BE PREVENTED?

This can be prevented by choosing coils
of just the proper inductance value to give
the desired wave length without taps. If
it is desired to cover a range of wave
lengths several coils should be chosen each
one of which would be capable of covering
a portion of this range. The Duo Lateral
Coil is very convenient in this respect and
can be purchased in a number of convenient
sizes.

HOW WOULD YOU CON-

Part [l
By L. M. CLEMENT

ﬁ':-;rlhnv

s+ Panked. I_D-Ak buyeir
b J Bankel S £3

myle
Vayer

= densers of 1500

d M.M.fds. maximum
capacity and 80 M.-
M.fds. minimum ca-
pacity are available
and that it will be
possible to put up an
antenna 20 ft. high
and about 200 ft.
long.

From Table I we
can determine ap-
proximately the elec-
trical constants of
an antenna which it
is possible to con-
struct at our receiv-
ing station. Suppose
the antenna of the
inverted “L” type 20

|
I
\ ft.

high and 200
ft. long is avail-
able. Its natural

wave length is 275

the ‘‘Honeycomb’’ and the ‘‘Duo-Lateral”™

able to receive signals from ship stations
in 600 meters and also the Arlington time
signals on 2500 meters. From this informa-

S —

Brass rog's which
forim slobks fr sec co?

===
| afailea

A- g2 -8-

Two of the Several Methods of Varying
Primary and Secondary Inductive Coupling.

Trock for sec corf
20 slidean

l Secondry

tion our receiver should have a range of
wave lengths from 400-3000 meters.
Let us assume that two variable con-

The Center Illustrations Show Three Forms of Windlngs, Slngle-Layer, Double-Layer
To the Right and Left Are Shown Two Forms of Lattice-Wound Colis;

- meters and its ca-

pacity 1is 450
M.M.fds.

The given con-
stants may be

summed up as
follows i~
Antenna capacity 450 M.M.fds,
Tuning condenser 80-150 M.M.ids.
Wave length range 400-300 meters.

THE DETERMINATION OF THE SECONDARY
CIRCUIT.

Since the leads to the audion, the capacity
of the grid-filament circuit of the audion
and the distributed capacity of the coil are
connected across the tuning condenser, we
will add to the minimum capacity of the
condenser a constant to take care of this
effect. This constant will be zbout 60 M.-
M.fds. Adding this to the minimum value
of capacity of the secondary condenser the
effective capacity range becomes 140-1500
M.M.fds.

A family of curves showing the wave

length obtained with a given

SIVRI'LrJSE F3R \P(l)all}}? LOTDD- inductance and value of

ING COIL? ranmstack Grund 70 GElector Crevn condenser capacity is shown
The same result is obtained aniennd post in Fig. 7. For this particu-
in single layer or banked E]_E lar case it is desired to find
wound coils by the use of the value of inductance
dead end switches which which, when shunted by a
break the coil up into a capacity of 140 M.M.fds.,
number of small sections. 1‘1\(,)1(1)1 gwte a \\r}z;vlel ler}'g‘rthtgf

i simp - meters. ollowing the
I v e pas 140 M.M.fds. line across we

plisht in a number of ways.
These methods making use
of single pole double throw
switches, a plug system and
a special switch as illus-
trated in Fig. 13.

In some cases where dead
end switches are not used
it is found impossible to re-
ceive some wavelengths due
to the resonance of the coil
system to some wavelength
near the desired one.

AN EXAMPLE YOU CAN
FOLLOW

Possibly the best way to
describe the design of a re-
ceiver will be to assume a
set of given conditions and

con §
25 MH. CO1

find that it intersects the .3
M. H. curve near 400 me-
ters. The maximum wave
obtainable with this value,

—
Movoble secondory cor’

of inductance is found to be
1260 meters by following the
1500 meter line until inter-
section with the .3 M.
occurs.

)

HOW MUCH OVERLAP

SHOULD WE ALLOW FOR
OUR RECEIVER?

:ﬂmdeﬂdmg s

@ity . Coil2g
J Frim coll 1k
fa0 gt S M H.

—
in
-
£

it Allowing an overlap of
| 20% of 250 meters we can
proceed to find the induc-
tance which will give 1040
meters at 140 M.M.fds. ca-
pacity. This is found to be

coil fo

work out the design of a
set to meet these conditions.
Suppose you want to be

Fin A
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General Scheme of the Layout and Wirlng Connectlons for the Recelving
Set Described In the Text of This Article by Mr. Clement. f

2 M. H. but the maximum
wave obtainable is about
4500 meters which is above
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Radio News for August, 1920

TABLE 111 INRNEE 13
Tabic Giving the Efective Value of Capacity of an Antenna and Series Condenser
Capacity of the Capacity of Various Antenna Systems " Zl —] 1
Series Condenser N -
in M. Mfds 100 150 200 300 400 500 600 700 800 1000 1250 1500 a -
- —_—— —_— e 1
25 20 215 222 23 23.5 23,6 23.6 24 243 244 & 1
50 33 375 40 429 44.5 455 462 467 472 477 a8 485 [ Ee—r1—
7% 42 50 54.5 60 63 65 67 68 68.5 69.7 71 71.5 < -
100 50 60 66 75 80 83 85 87.5 888 of 93 04 i /
150 60 75 86 100 109 115 120 124 126 130 134 136 ' / AA ]
208 66 85 100 120 133 142 150 155 160 166 173 176 L /' VYA
300 75 100 120 150 171 187 200 210 218 230 242 250 SME// 87270 8%
400 80 109 133 171 200 222 240 254 266 285 302 316 LA A L
500 83 115 142 187 222 250 272 291 308 333 35 375 7 =t
600 85 120 150 200 240 272 300 323 343 400 405 429 [ §f
700 87.5 124 155 210 254 291 323 350 373 412 450 460 M T i
800 88.8 126 1gg %;g égg ggg gzg g;a 4gu 445 487 522 &
908 90 1285 1 4 424 473 524 563
1000 90.5 130 166 230 285 333 400 412 445 500 550 600 Family of Curves, Showing the Wave Length
1259 93" 134 172 242 302 357 405 450 487 550 6285 682 Obtained with a Given Inductance and
1508 94 136 176 250 316 375 420 480 522 600 750 Capacity
2000 95 139 18F 260 334 400 462 519 571 666 769 859 ’
¥ oo oM omowomono&oWoE W
3008 4 ¢ 882 1000 .
4008 97.5 144 190 276 445 522 597 668 800 951 1090 Refer to Fig. 7 and follow the 82 m, mfd.
455 535 639 690 833 1000 1150 | linc until it intersects the inductance curve

the upper limit desired. By choosing 1.5
instead of 2 M. H. a smaller coil results and
the wave length range becomes about 740
3350 meters.

Thus it is seen that a 15
M. H. coil with a tap at .3 M.
H.ora 3 M. H. and 1.2 M. H.
coil will be satisfactory for the
secondary circuit of the re-
ceiver.

PRIMARY CIRCUITS.

The primary circuit consists
of the antenna in series with
the primary condenser and the
loading and coupling induc-
tances. In order to be able to D
calculate the wave length of the
circuit, or. the inductances re-
quired. we must first determine
the effective capacity of the 2y
antenna and antenna condenser
at the maximum and minimum

Allowing a 20% overlap which amounts
to 140 teters in this case, it is nuw ne-
cessary to determine the inductance which, -

nearest 560 meters. It is found that a total
of 1 m. h. will be needed for this second
wave length tap of the primary inductance.
The maximum wave length for this induct-
ance is found in the same way and is 1100
meters.

In the same way it is found
that 2 m. h. will give a wave
length range of from 800 to
1500 meters, 4.5 m. h. a range
of from 1100-2200 meters and
95 m. h. a range of from
1700-3250 m. I

In the last case a 10 m. h,
inductance would give sufficient
overlap, but its maximum wave
length would be 4500 meters.
More overlap is allowed at this
point so that the total induc-
tance may be reduced and still
meet the maximum wave
length requirement of 3000
meters.

The clectrical constants of

condenser setting. Goltaisnot Coy aab s ot Corltar isnot the receiver just determined
HOW DO WE FIND THE VALUE n use n Use " use can be tabulated as shown in
OF TWO CONDENSERS IN b Table 1V
SERIES? = Ground = = .
Table III is so constructed Fig. 13

that this effective capacity is
easily found. In our case the
antenna capacity is 450
M.M.fds. and it is desired to
find the effective capacity of 100 in series
with 450. From the table, 100 in scries with
400 is 80 and 100 in series with 500 is 83,
so that 100 in series with 450 is about 82.
In the same way 1500 in series with 450 is
found to be 390 M.M.fds. The effective
capacity of the antenna system is varied
from 82 to 340 M.M.{ds.

Referring to Fig. 7 and following the 82
M.M.fds. line until it intersects &; curve
near 400 meters, it is found that .5 m. |
is needed. The maximum wave for 340
m, mfds, is 700 meters.
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Inductnnce Data On Single Layer Colls for
Three Slzes of Tubos.

when shunted by 82 m. mfds., will be res-
??(;!)m to waves of 560 meters length. (700- tance or

Three Practical Methods of Dead.Ending Coils, Flrst b
Small Knife Switches, Second by Meane of Plugs, Thir
of a Clrcular Switch.

HOW WOULD YOU USE HONEY-
COMB OR DUO-LATERA

1.
Means of COILS IN A RECEIVER?

by Means

A very satisfactory type of

. receiver can be constructed by

using just the right value of induc-

series  of inductances to
(Continued on page 110)

TABLE 1V

Table Showing Electrical Consiants Determined for the Receiving Set

Capacity range
of variable

Variation ot
the cffective
capacity of the

Total Induct-

nduc Wave length
ance loading in

Added Induct. range of the

Coil condenser C antenna circuit  antenna circuit ance in M.H. ircuit 1
Number in M. Mfds. in M. Mfds. in M.H. (L-L) cucun("l: e
i ebia smmnp 100 1500 82 340 3 400 700
2] Gt i B 100 1500 82 340 1. .5 560 1100
[} 100 1500 82 340 2.0 1.0 380 1500
¢ ameaamers 100 1500 82 340 4.5 3.5 1200 2250
§  amhdeAba 100 1500 82 340 9.5 5.0 1700 3250
Secondary Circuit

Effective va-
riation of eca-
pacity of the
secondary con-
denger, taking
intoe account
the :ul»: and
cads
Id i 80 1500 140 1500 :
an 0000 80 1500 140 1500 10 # =5
. Mechanical Data
Coils wound with 10 stramis of No. 38 B. E. C.
coll Diameter Type of Total T
No. lngluc:nnce of Coil Length Winding Tur::ns Tu?g!
'2 5} 1 mh di5" 1.85" Single Layer o4
3. . 1.0 4y 1.85”  Single Layer 94
(i 2.5 414" 1.37*  Double Layer Ranked 137
S Bk vl s 90 634" 1.54” Double Layer Banked 15+
il.’: . . '%}lmh. 4318~ 1.85" Single Layer 94

wWww.americanradiahistorv.com
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Unique Electric Wave Model

By R. C. CLINKER*

a

ERE is an interesting device

of @ type scldow seen in lhis

country, It is employed in
England 1o demonstrate in sirikingly
graphic manner just what takes place
tn a loop receiver during the recep-
tion of Hertzian waves. As a well-
known cducator recently wrote us,
graphic illustrations, altho older than
script, remain the most direct and
casily understandable method of de-
seription.—The Editor.

The movable wood strip with sin-
uous edge is intended to represent the
wiaves of maguetic lines of force,
avhich, traveling horizontally, cut in
succession the two vertical sides of

EMF ‘induced in each side. In the
practical case it is far smaller as the
coil is usually far shorter compared
to the wavelength. Placing the right-
hand arrow one position to the RH.
gives us a coil of length equal to
quarter of a wave and a phase dis-
placement of 90° between the EMF's.
Moving again to another position
gives a coil of a half wavelength, and
only now is the full sum of the EMF’s
available to act on the receiver.

In the practical case the induced
EMF's are nearly, but not quite in
opposition, as regards useful result.
It is only the “not quite” which al-
lows us to hear the signal. In other

a reclangular receiving loop. The
wave length is, here, 5 inches, and
the black line running lengthwise is
at the zero of magnetic force. The
two vertical arrows, which slide be-
tween rollers, represent the positions of
the two sides of the coil, and their ver-
lical motion represent the amplitudes and
the phases of the EMF's induced in the
two sides. The resultant EMF in one
turn of the coil is, therefore, represent-
ed in magnitude, and phase by the line

Two Arrows to

The Sine wave Moves Along a Grooved Track Causing the
Move Up and Down According to the

Ampllitude of the Wave.

joining the two arrow tips. It will be seen
that the width of the coil in the model is
of necessity greatly exaggerated, over that
in the practical case, as it is about one-tenth
the wavelength. Nevertheless the useful
EMF (viz,, the line joining the arrow
heads) is seen to be small compared to the

* Transformer Engineer, The British Themson MHouston Co., Ltd.

A Telescopic Quenched
Spark Gap

The quenched spark gap when properly
constructed and operated is a very efficient
instrument, but there are many of these
devices in use to-day which are of old de-
sign, being hard to adjust rapidly, which do
not give the high grade of service which 18
naturally expected from them.

A new type of telescoping spark gap of
the quenched type is shown in the accom-
panying picture, which is very easily made
and can be adjusted through a wide range
of power requirements, without changing
any clips, simply by turning the hard rubber
or composition handle fitted to the small
electrodes.

Reference to the photograph will isclose
the fact that the gap in question is made up
of two separate sets of electrodes of dif-
ferent sizes, the smaller of which can bhe

With This Slmpilc Quench Gap Proper Ad-
Justment Is Easlly Made by Turning the
Composition Knob.

words, we are, in using a loop re-
ceiver 4 feet long, dependent for our
signal on the minute interval of time
taken for the ether wave, traveling
at 186,000 miles per second, to cover
a distance of 4 feet.

Placing both arrows in position 1, ie,
turning the coil so that its plane lies across
the line of advance of the wave, gives
complete opposition of the EMF’s and no
signal. However, the full value of EMF
is still induced in the sides of the coil.

Simple Amplifying Trans-

formers and Mountings

contained within the larger which are made
in the form of annular rings.

The small electrodes can be made from
any desired number and size brass disks,
half a dozen one-half inch circular disks
being suitable for powers up to 2 KW,
These are separated by mica washers with
% inch center holes, the complete pile of
disks and washers being lLeld together by
shellac, after the end disk has been fitted
to the threaded shaft. These disks should
have rounded edges to prevent sparking
over the washers on the outside, and at the
same time permit contact to be made with
the inner edges of the annular rings. which
form the large electrodes; also with
rounded edges.

Large mica or paper washers can be made
to separate the metal washers which form
the annular electrodes of the gap. Several
sinall holes can be punched in these in-
sulating washers which will permit the
spark to jump. The pile of half a dozen
or more of these large parts can be held
together by the pressure on the cross sup-
port which holds the insulated bushing and
binding post (the latter not shown) that go
with the small electrode adjusting shaft or
bolt. All these parts can be mounted on a
porcelain fixture hase or any good insulat-

g substance. ;
Contributed by R. U. CLARK, 3D.

The amplifying transformner of to-day is
so well made and so reasonably priced that
very few radio men care to undertake the
construction of such a device, but there are
some who might like to buy the parts and
mount them to suit themselves.

Any experimenter who wishes to save
time and expense in making up a neat
mounting for the above mentioned device
may he able to get some helpful ideas from
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the illustration of one simple type of base,
core and support which can be constructed
from materials of a standard nature that
require little alteration to make them of
use.

The base of the instrument is made from
a second-hand porcelain socket base of the
kind used with old or new style electric
wall lamp sockets. The center of this is
slightly lower than the rest, thus forming a
sort of nest for the metal cup, also part of
an electric light fixture taken from an old
chandelier, to fit in.

The core of the transformer is made of
sheet steel well annealed, the circular pieces
being mnade from steel split washers of the
kind used on Ford Autos for keeping the
felt wheel packing in place. These are
sawed out on_ the inside when necessary to
make the coil fit'in place easily. The small-
est coils will, however, fit without any need
of cutting away the metal here.

All of the parts just mentioned are
clampt te the base by two vertical bolts
which hold the instrument together. The

(Contined on page 118)

Here Is a Way to Bulld Small Amplifying
Transformers at Minimum Cost
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Some Notes Onh A Good Amplifier

HE amplifier described below has

been tn use for some meonths, and

it is of such simplicity of con-
struction that no special knowledge 1is
required to build it. First purchase
the amplifying transformers, rheostats,
jacks and panel material, etc., and then
proceed with a straight wiring job.
Those bughears of amplifier experi-
menters, grid leaks and grid condens-
ers are conspicuous by their absence in
this amplifier.

The secret is to apply a suitable neg-
ative potential to the grids of the am-

plifier tubes by utilizing the potential
drop across the “A" battery - when the
filament is at incandescence. In other

By LOUIS FUNKE"

£yt

words, apply the potentiometer princi-
ple to the grid circeit. In order to
be able to apply any potential (with-
in the necessary limits) to the grid, two
rheostats are comnected in series with
each filament, and the grid connection, after
going through the secondary of the ampli-
fying transformer, is brought to the middle
point of these rheostats, that is, the wire
connecting them. The diagram in Fig. 1
makes this very clear, By manipulating
the rheostats, the amount of resistance on
either side of this connecting wire, is
varied, .and hence the actual potential of
this part of the circuit is contyolled.

All the symbols in the diagram have the
usual meaning.

N'f;!;nayn Radio Dept,, Bamberger's, Newark,

Compilete Circult Diagram of the Three Step Amplifier
and Detector Which Has Glven Mr.

Results

Here is the explanation of Fig. 2 as
shown, XX make contact with YY, thus

oo + of 8 bottery~ o ATPHTng
Jronst
1l —_—
s [ ve - V—J ;| ‘
- — o p Il ?
e 'm
I
JTER [1AN o
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Specific Wiring Detall of the Plug and Jack
System

2 | Y
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.
4 empiirer dof)

Funke Excellent

==y placing primary of amplifying trans-

former in circuit with the plate and
“B" battery of the VT,

When a plug is imserted, XX are
pushed apart from YY throwing prim-
ary of transformer out of circuit. The
plug makes contact with XX, however
placing the telephones (which are con-
nected to the plug) in series with the
plate and “B” battery. Hence the
transformer or pliones may be caused
to function in any particular step. The
last step need have no YY terminals.

DATA ON LAY-OUT.

The lay-out of the different items can

be as in diagram, except perhaps that

the “B” battery terminals can be
brouu_ht lower down.
Adjacent amplifying transformers

must be at least two inches apart and

at right angles to one another. Materials
needed for the system are:

3 VT sockets.

3 amplifying transformers.

3 two-circuit jacks.

6 panei-tvpe rheostats.

6 binding posts.

Panel 10x12x 3/16” bakelite or as de-
sired.

Screws, nuts, washers, according to de-
sign,

30 40-ft. electrician’s fixture wire (insu-
lated) for counections. Solder all connec-
tions.

The sockets are mounted on a horizontal
shelf ut the back of the panel ana peep
holes are provided to observe filaments.

High Efficiency Spark Gap

ST S0rine bress
[éhed wrh rioer

\ gl moce ofwon)

Two PerspeCtive Views of This Etrfigient
Spark Gap as Well as Wirlng Dilagram of
the Brake Arrangement.

By ALFRED LINDSAY

The rotor of this spark gap is made
from a piece of copper five inches in diam-
eter with a hole cut three inches in diam-
eter. The teeth, or sparking points, can bhe
cut out with a hack saw and finisht of
with a file and the holes drilled for mount-
ing on the insulating disk.

The uprights are made of bakelite; if
bakelite cannot he obtained, wood or other
insulating material will do. The bottom
18 drilled and tapt for machine screws,
this is for fastening to hase. The top is
drilled just big enongh to permit the elec-
trode to pass thru.

The latter is made of copper and
threaded about two-thirds of jts length.

We will now turn to the main feature,
and that is the magnetic brake. The hrake
band is made of stiff spring hrass, lined
on the inside with fiber and on the outside
a piece of soft iron is fastencd. The
electro-magnets can be obtained from an
old bLell, preferably a large one.

The action of the hrake is as follows.
wheun the motor is running the magnets
are excited and the brake band is held
down, When the current is off the band
is released and rubs against the fiber pul-
ley, thus stopping the motor.

You will notice that -the rotor is pat-
terned somcwhat after a circular saw ro-
tating backwards so that there is an in-
stantaneons break and all danger of the
spark to drag is avoided.

The brake magnet is placed in series
with a lamp and then shunted across the
terminals of the motor.
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Detalied Construction Data on the Varlous

Parts NecCessary to Bulld the Gap. Note

the Teeth of the Rotor Which Form Excel-

ient Sparking Polnts. Looks Somewhat
Like a Circular Saw.
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Vacuum Tube Controlling Units

By ). STANLEY BROWN*
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Four Views of the Vacuum Tube Control Panel Assemblg.
Extreme Left 1s Shown a Sketch of How the Front of Pan
To the Extreme Right Is Shown a Side View of the Instrument in the Box in Which It Is Contalined.

tlons.

In the March issue of RADIO AMATEUR
NEws there were constructional details of
a fine little set for short wave reception
which in actual practise has proven very
popular. The writer has received letters
froms many amatewrs who have built the
set and secured the best of results with it.
This led to the designing of a vacuum tube
controlling panel and a two-stage amplifier
that are of such size as to permit sirap-
connection of the binding posts from one
unit to another and to the short wave set
just mentioned. These designs are about
to go into production, and 1f the amaienr
does not wish to construct them, he may
secure them on the market.

N assembly drawing of the vacuum
tube control panel is shown in

Fig. 1, and it should serve to give

one a very good idea of the com-

ponent parts. The panel is made

of %4 inch Formica and is best given a grain
finish. The socket should he any of the
standard ones now upon the market. No
dimensions are given for the entire in-
strument, as it should be built to the same
height as the short wave set before men-
tioned. The rheostat is more novel than

flg 1

These Sketches Serve to Give a
el Should Appear.

any other feature of the set, as it is but
two inches in diameter. It is wound to
a resistance of ten ohms on a fibre form
1/32 inch by 34 inch, which is notched on
the edge, twenty-four notches to the inch.
A little more than 13 feet of wire is re-
quired. After this strip is wound with
wire it is screwed to the periphery of a 14-
inch Formica disc, 1724 inches diameter.
This disc is held on, center by the shaft
and to the panel by a flat-head No. 8-32
machine screw. This screw is long enough
so that it acts as a stop for the contactor
arm, as well as to furnish a means of
fastening. The shaft and knob are iden-
tical in construction to the shaft and knob
used for the short wave set, except that
the shaft is a little longer and that the
knob has an arrow engraved upon it. An
original feature of this rheostat is the
means of making contact with the differ-
ent turns of wire. A punched and formed
piece, similar to a copper tubing connection
lug, is held on the shaft between two -
inch No. 24 nuts, The diameter of the
liole is ¥4 inch. The rear of it is closed
up and a small coil spring of the compres-
sion type is inserted. After this an oval-
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T Radie Enginecr, Signal Bleciric Mfg. Company.

n Shown In Thess Two [llustrations.
gketch to the Right Is the Back View of the Amplifier.

f19.8

The Necessity- of an Instrument to Supply the Demand for a Compact Two-Stage Audlo

The Sketch to
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. transformers.

Idea of the Necessary Parts. To the

Good
In the Center Is Shown a Back View of the Panel Connec-
By Foliowing Out the General
Method of Assembly Employed by Mr. Brown a Very Businessllke Instrument WIill Reward the Constructor's Efforts.

nosed plug of I4-inch brass’rod is put into
place to serve as a contact. It should
move freely but not loosely in the lug. A
four-legged spring washer with a solder lug
is placed under the bottom nut to serve
as a mecans of connection and tension
regulation.

One may see the exact connections by
looking at the rear view of the panel. They
should be of No. 14 hard drawn copper
wire and covered with Empire Cloth
Tubing at the points indicated. It is highly
essential in the construction of vacuum
tube apparatus that a non-corrosive fluxr be
used when soldering.

The case for the instrument under dis-
cussion is made of birch and given a good
mahogany finish, It should be of the same
height and thickness as that made for the
short wave set previously mentioned.

THE TWO-STAGE AUDIO FREQUENCY
AMPLIFIER

The neccessity of an instrument to supply
the demand for a compact and simple two-
stage audio frequency amplifier caused the
design shown in Fig. 2. As will be noticed,
it is very small and compact and makes use
of two Federal audio frequency amplifier
No means of plugging in
successive stages of amplification is pro-
vided, as it would complicate the construc-
tion to a considerable extent beyond the
point that would be warranted when try-
ing to design a simple amplifying unit. It
will be noticed that there is no filament
switch, but it will be found unnecessary
upon closer inspection of the rheostats, as
they are so constructed as to allow the con-
tactor to run off of the winding when the
operator cuts all of the resistance out of
the circuit. This is of value as a_means
of protection, as the Marconi Vacuum
Tubes takes but 0.7 ampere of filament cur-
rent and the battery, which should be a 4-
volt one, is usually replaced by a 6-volt
storage unit in most sets and is apt to re-
cuperate to a great enough voltage, when
charged, to burn out the filament if the
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Here s a Dlagram of the Connections Which
May Be Employed in Hooking Up This Two-
Stage Amplifler.

rheostat is left at the same value of resist-
ance as before charging. With this means
of filament cut off, it is necessary to make
the filament circuit with all of the resist-
ance in.

The mounting {eet are taken off the am-
plifying transformers and they are mounted
in the manner shown in details A and B of
Fig. 4. It is quite essential that they he
mounted at right angles to each other.. It
is rather desirable in most cases to ground
their cores and also the negative side of
thé filament. [t is not necessary that Fed-
eral Transformers be used, but they lend
themselves very well to the design, are of
the correct impedance for the Marconi
Tube and are the smallest obtainable. How-
ever, most any other dependable tvpe may

be employed, the builder making the neces-
sary construction changes in the manner
of mounting them.

The connections are shown in Fig. 3.
The negative resistance is best determined
by experiment, although for the transform-
ers under discussion it should bLe of the
order of 2 or 214 ohms. It will be found
to be a different value for different types
of bulbs. Make the connections of the
same wire as used for the vacuum tube
control panel. In other words, these should
preferably be of No. 14 copper wire, cov-
ered with Empire Cloth Tubing, and, when
necessary to use a focl-proof joint, employ
resin-core solder.

CONSTRUCTIONAL POINTS

The panel of the control panel is 74 x 514
inches high by 5!% inches long, while the
amplifier panel is the same thickness and
height, but is 714 inches long.

The grid condenser on the control panel
may be seen extending from the right-
hand corner of the vacuum tube base. It
is made with a mica dielectric to a capacity
of 100 m.-mfds. (micro-microfarad) and
is shunted by a 2-megohm {(two million
ohms) grid leak, which may be made by
dipping a strip of drawing paper in India
ink and measuring on a bridge. The grid
leak-condenser unit is then clamped to-
gether with a couple of machine screws
and dipped in shellack and baked.

Place the input posts on the control panel
so as to permit neat-looking strap con-

The Construction of a Cage

MONG the vast number of new ideas
A in radio brought out by the late war
is one of which little, if anything, has
been written in amateur radio publications,
and perhaps for no other reason than that
because of its simplicity it has failed to
attract attention n the presence of more
complicated developments which are so
often a source of mystery and allurement
to the amateur. But now that the maga-
zines seem to have devoted a very generous
amount of publicity to the “19-stage audio-
frequency amplifiers” and the *“100-horse-
power loud speakers,” during the past few
months (all of which, we will admit, is
very interesting to know about), it occurs
to us that it would not be altogether im-
proper to perpetrate a little bit of some-
thing practical upon the serious-minded
ones of our great amateur fraternity.
Therefore, without further wordy discourse,
allow us to introduce to you the cage an-
tenna. It is a developmen! of the British
Royal Navy, and that this type of antenna
is one of considerable merit 1s borne out by
the fact that it has been adopted by our
own navy, and is now installed on a large
number of our fighting ships from the
super-dreadnought and battle cruiser class
down to the smaller craft of the destroyer
and sub-chaser class.

Its installation and satisfactory operation
on the smaller ships should suggest to the
progressive amateur the possibilities of this
type of antenna in 200-meter work. Elec-
trically this antenna is the equal, if not the
peer, in efficicucy of any flat-top antenna
(now in use by most amatcurs) approach-
ing it in physical dimensions; it has actual
ly increcased radiation, at short wave
lengths, other couditions being ecqual, and
in addition, from a constructional stand-
point, has these further advantages:

It is extremely light in weight, due to the
elimination of spreaders, insulators and bri-
dles. Because of this fact, it may be sup-
ported Ly very light masts and without an
elahorate system of guy wires. It collects a
negligible "amount of snow and sleet n
winter, and offers a minimum of resistance

By LLOYD C. GREENE

to high winds. During the severe winter
just past this type of antenna (which is
now in use in the First Naval District by a
few amateurs who have lcarned of its ad-
vantages over the old “reliable” (?) flat-
top) was swinging high when many a flat-
top was 1eposing peacefully in a snowdrift
out in the back vard.

THE NECESSARY MATERIAL.

The material necessary for the construc-
tion of the antenna is as follows:

4 wooden hoops, preferably ship’s mast

hoops, 15" diameter ;

2 doz. 2” 8/32 round head machine screws;

2 doz. 8/32 nuts;

4 doz. washers for screws;

122 Neo. 16 galv. iron wire;

330" antenna wire, preferably 7-strand,

tinned copper ;

2 10" electrose insulators.

Note.—\Wooden Bicycle wheel rims may
he substituted for ship's mast hoops, in
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These Two Detalls of the Amplifying Trans-

formers Show Method of Mounting. It will

Be Noted That They Are at Right Angles to
Each Other.

nection to the secondary posts on the short
wave set mentioned before. Follow the
same procedure with the tickler. The input
rosts on the amplifier panel should be so
placed as to permit sirap connections to
the telephone posts on the control panel.
Respective A battery posts are opposite and
negative B battery posts should correspond
The placing of positive B battery posts per-
mits a fairly short connection between
them.

With the above ideas set forth it is my
hope that some of the more progressive
cexperimenters will build themselves some
sinilar equipment. as it is my belief that
this is the class of apparatus coming more
and more into use as amateur radio ad-
vances.

Type Antenna

which case it is left to the ingenuity of the
amateur to work out his own constructional
details. Mr. Austin Rowe of \Vinthrop,
Mass., finds a satisfactory method of em-
ploying rims.

CONSTRUCTION.

Space the circumference of the hoops
1Mo six equal parts: drill holes through
rim of hoops from ottside circum/ference
at the spaced points with No. 29 drill; after
drilling all four hoops, inscri s*rews from
the inside, placing a washer bLotween the
head of each screw and the inside of the
hoop rim to give screw head a bearing on
the wood; from the outside, where the
screws protrude, place another washer and
a nut, but do not secure nut yet. Next cut
the 12’ piece of galvanized iron wire into 6”-
lengths; each of these 6"-lengths is to act
as a “fastener” 1o secure the hoops to the
antenna strands and should be put on the

(Continued on page 118)
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General Detall Plan of the Varlous Parts Which Enter Into the Construction of a Cage Type

Antenna.

Altho This Type of Antenna Is at Present Not Very Well Known by Many Ama
teurs, I1ts Simplicity and Effectiveness Is Destined to Make It Very Popular.

Let Us Hear

a Few Good Accounts of Its Use In the Near Future.
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Radio Telephony on Aerorlanes

By MAJOR C. E. PRINCE, O. 8. E.

01080 |

—ii= ]'|||}m“--

Flg<

In Some Alr Trials With Early Types of Soft-valve Receiver, It was Noticed That to Alter
the Filament Brightness of This Clrcult Made a Very Convenient Way of Flnally Con-
trolling the Actlon After the Circult Had Been Set Near the Critical Polnt.

HE summer of 1915 is believed to

have been the fery first occasion

when wircless speech was received

from an aeroplane. At that period

the soft valve was in use, with a
lime-coated platinum filament, and the han-
dling of this by unskilled persons was one
of the greatest difficulties. Except {or this,
the purely electrical difficulties have thru-
out been far less serious than the telephonic,
practical and mechanical ones.

In the early stages the difficulties of re-
ception of speech in the air were so great
that only transmission from air to ground
was attempted, and the first practical set
evolved was a transmitter, capable of em-
ploying either speecch, continuous wave, or
interrupted continuous wave (subsequently
called “tonic train™).

It was essentially a self-contained oscil-
lating system, to which the aerial was loose-
ly coupled. The microphone was inserted
in the earth-lead, and modulated the radia-
tion by varying the resistance of the aerial.
Some of the best ground microphones
proved useless in the air, and the choice
finally rested on an old-type Hunnings
Cone. It is almost impossible to predict
from its behavior on the ground whether
any particular microphone or type of m-
crophone will work satisfactorily in an
acroplane; and in the Royal Air Force
every individual instrument was tested ac-
tually in the air.

The set was used on a trailing aerial 250
ft. long, and employed a wavelength of ap-
proximately 300 meters, not very far re-
moved from the natural wavelength of the
aerial. In consequence, the radiation was
very good.

The author was admirably assisted in the
production of this set by Lieut. (now Capt.)
McDougald, R.A.F.; it was the first prac-
tical aeroplane telephone ever produced.

This transmission was at first received
on the ground on a Marconi double-mag-
nification circuit in which a single soft valve
was cmploved for both high-frequency and
low-frequency magnification, a carborun-
dum crystal being used for rectification.
The ordinary working limit of range from
air to ground was about 20 miles for tel-
ephony, 30 to 35 for tonic train, and about

double this distance for pure continuous-
wave transmission.

The author made up a valve receiver with
one soft valve, with practically similar cir-
cuits to the ground set, which was tested
in the autumn of 1916, and ranges of from
30 to 50 miles were obtained from a 1%-
k.w. spark set. It was on this receiver that
intelligible speech was first heard in the air.

The overseas Forces did not for a long
time make any use of air-to-ground tele:
phony; an urgent demand arose, however,
for telephonic communication between ma-
chines in the air, and all energies were de-
voted to solving this?far more difficult prob-
lem. There was for a long time no demand
for both-way working, and a machine was
equipt either for transmission (for the
leader to give orders), or reception {(for
his formation to receive them).

It was necessary to eliminate all possible
adjustments; the transmitting apparatus
had none, and the receiving apparatus on..
two, one of which was seldom touched.

A reliable, small, hard transmitting valve
of French type, capable of handling about
20 watts, and similar valves with slightl:
more open grid for use in reception, became
available. )

Dealing first with the transmitting ap-
paratus, an ordinary reaction or regenera-
tive circuit provided the radio power and
the only electrical difficulty was the choice
of the best method of applying the voice
modulations. The coupled-circuit system
was ruled out on account of the coupling
and tuning adjustments and its output him-
itations,

In comparing different means of modu-
lation, variations of intensity or output are
always accompanied by some change of
wavelength, and the receiver can be adapted
to take advantage of one or the other fac-
tor. In practise both factors can be laid
under contribution, tho probably the ideal
method of modulation would change in-
tensity only.

In any system in which the change of
wavelength preponderates, good or bad ar-
ticulation can be produced on a reaction re-
ceiver according to the slope &f the res-
onance curve on which the adjustment is
made,
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‘No method of controlling the radiation
directly by the microphone proved free from
grave disadvantages, and the choice there-
fore fell on some form of indirect control.
The arrangement finally adopted is gener-
ally known as “choke control,” in which
the modulation is applied to the anode cir-
cuit of the contrdl valve.

_Let us suppose that in the anode feed
circuit of a simple valve oscillator is placed
the secondary winding of an ordinary step-
up transformer, the primary of which is a
micrephone and battery circuit (Fig. 1).
The variatios produced by the voice will

- give rise to changes of potential in the

anode feed circuit, which will be equivalent
to applying to the oscillating valve more or
less high tension, and will alter the radia-
tion in a sympathetic manner. Since, how-
ever, the cnergy dealt with will be weak
compared with the main supply, success will
be only partial. For magnifying this effect
fet us now introduce another or “control”
valve whose grid is acted on by the original
microphone transformer, and whose anode
1s 1n series with a one-to-one transformer
in place of the original one (Fig. 2). If
the two valves are comparable and have ap-
plied to them similar high tension, we are
now able to apply a modulation or varia-
tion of the same order as the energy dealt
with by the first or “power” valve.

From this point easy steps take us to the
actual circuit employed. The control valve
can be supplied from the same source of
high tension as the power valve; the trans-
former can become a choke coil {which is,
in effect, a one-to-one transformer), and it
is an obvious arrangement to work the fila-
ments and the microphone primary circuit
off the same low-tension battery.

The circuit now becomes as shown in Fig.
3, in which P is the power and C the con-
trol valve, L is the choke coil, and T the
microphone transformer. HT is the source
of high-tension supply, and F is the fila-
ment battery.

It will be seen that the anodes of both
valves draw their high-tension D.C. supply
through the choke winding, and as long as
the microphone is quiescent, the output and
general behavior do not differ from that of
the power circuit considered as a plain one-
valve oscillator. When, however, varia-
tions take place in the control-valve anode
circuit at speech frequency, very large
surges are set up in that of the power valve,
which may approximate to the original
high-tension D.C. potential and so sweep
the output from nearly double its steady
value to almost zero.

r

- i
L fig !

In This Dlagram, the Anode Feed Clrcult of

a Simple Valve Osclllator Is Placed In the

Secondary Windilng of an Ordinary Step up
Transformer.
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Radio News for August, 1920

Choke contro! proved pre-eminently suit-
able for air working, and no other method
of modulation survived in competition with
it. There are absolutely no critical adjust-
ments to be made. Almost every constant
can be changed within quite wide limits,
and tho it may thus be caused to work
more or less efficiently, it never reaches a
point of complete failure.

The little 20-watt choke control set, de-
signed by the author on the principles out-
lined above, was very successful, and be-
came the standard R.A.F. set with which
all the air transmission has, up to the pres-
ent, been done.

One of its features, which was largely re-
sponsible for its success, was the use of
“remote control.”” Things were so arranged
that the set proper could be mounted at a
distance 1n any convenient position, and
only a very small control unit for operating
it was brought within reach of the user’s
hand. In the case of the transmitter no
adjustments were necessary. The control
unit carried only a switch, An aerial am-
meter, and plugs for microphone and tele-
phone receiver.

The switch made or broke the dynamo
field, filament, and microphone circuits, so
that when it was off every circuit was dead.
It was necessary merely to switch on and
talk. Simplification could go no further;
but how necessary this was can only be
appreciated, perhaps, by those familiar with
air work.

Although the first telephone had been
supplied with high-tension current from dry
cells, these were completely superseded by
small air-driven generators, the improved
descendants of one made for the author by
Mr. Mackie early in 1916. The standard
fenerator adopted gave about 600 volts

rom one commutator at its normal speed
of 4,000 RP.M, while the 6-volt filament
accumulators were floating across the low-
tension side. Moderately good electrical
regulation was provided by a demagnetizing
field-winding system, and in this way the
sizé of the accumulater had not to be ver:
great.

It was found to be highly important that
the speaker should be able to hear the effect
of his own voice, and to do this in the
simplest possible way a condenser was
placed in the earth lead, and across it a
pair of head receivers was connected, which
were thus enabled to pick up the low-fre-
quency effect. By connecting another pair
in parallel, the other occupant of the aero-
plane could also hear what orders were
given.

Mechanical disturbance of the micro-
phone is almost completely eliminated by
holding the microphone in the hand—the
finest possible shock absorber. The acous-
tical difficulties are far worse, as the noises
which it is desirable to reject are of the
same order as the sounds that are to be
accepted.

After much experiment the Gordian knot
was cut by devising a microphone almost in-
sensitive to sounds of the noise intensity,
but responsive to the powerful concentrated
sound waves of a voice impinging upon it

v .
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Finally Thia is the Actual Clrcuit Employed

Where the Anodos of Both Valves Draw

Their Very Htgh Plate Potentlals Through
{ho Choke Coll Winding.
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Typical Circuit Employing One MHigh and One tow Frequency Magnification WwWith a
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Fine-Grid Rectifylng Valve Between.

from a very short distance. The voice
was raised to a higher power, as it were,
by speaking very loudly, and thus two dis-
tinct orders of intensity were produced,
which could be separated. By choosing a
suitable thickness of (iaphragm, size of
granule, tightness of packing, etc, com-
bined with heavy damping, a satisfactory
microphone was arrived at. It appeared
curiously dead and ineffective on the
ground, but seemed to take on a new
sprightliness in the air.

We now turn from transmitting to its
complement, receiving in the air. \When
the general uproar is remembered, the diffi-
culties need no emphasis. The problem here
was to combine considerable sensitiveness,

L0 >
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Frg.2

In This Case the Grid Is Acted Upon by the

Original Microphone Transformers Whose

Anode Is In Serles With a One to One
Transformer.

loud signals free from distortion, and the
minimum of adjustment.

The arrangement which, as the fittest,
survived, consisted essentially of a detector
valve with reaction, and two note magnifi-
cations. The detector valve was not ener-
gized direct from the aerial, but thru a so-
called “aperiodic” circuit which was really
a circuit approxinately syntonized by its
self-capacity. This has always been found
to reduce magnetc noise considerably.

In some air-trials with the early 1916
soft-valve receiver, it was noticed that to
alter the filament brightness mnade a very
convenient way of finally controlling the re-
action, after the circuit had been set near
the critical point.

The principle involved is that the increase
in emission caused by brightening the fila-
ment of the detector valve, whose anode
current is concerned in the reaction, steepens
the characteristic curve and so determines
the oscillatory condition, when the circuits
have been adjusted near the critical point;
to alter the reaction electrically in this way
makes but an infinitesimal change in wave-
length, whereas in mechanical methods
small changes of capacity are inevitable
with every adjustinent. o

The remainder of the receiving circuits
will be clearly understood from Fig. .

Prior to the war high-frequency magnifi-
cation by resonance methods had been in
nse; transformers with an iron core, highl:
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laminated, were employed to deal with
wireless frequencies, and worked efficiently
over large ranges of wavelengths. Capt.
Round showed how all such transformers
could be considered to be essentially reso-
nance transformers, differing only in damp-
ing. Special low-capacity valves were in-
troduced, so that the damping produced
by them could be made a maximum, and
high-frequency magnification was tamed
and harnessed. A cascade series of such
valves could be set up, working with fairly
constant efficiency over a large range of
wavelength, so that no tuning (within these
hmits) was needful except that of the cir-
cuit applied to them.

The first fruit of this advance, as far as
aircraft sets were concerned, was a five-
valve receiver, designed by Major Whid-
dington, in which a choice was made of
two high-frequency magnifications and two
low, with a detector valve. This set was,
as compared with the former three-valve
receiver, about ten times as sensitive for
strong signals, and 30 tines for weak ones.

It was intended for use with fixt aerials
rigidly connected to the wings and fuselage
of the aeroplane—as opposed to the trail-
ing aerial, which was a great embarrass-
ment in fighting. In spite of the dimin-
isht radiation of such an aerial, the in-
creased sensibility of this receiver approxi-
mately restored the usual range. Fig. §
represents a typical circuit of this kind and
shows one high and one low-frequency
magnification, with a fine-grid rectifying
valve between. Increased sensitivity as
well as the nearer average approach of the
aerial system to the source of disturbance,
made more apparent, however, one of the
great bugbears of air work whére great
sensitiveness is necessary—magneto noise.

Since the new type of receiver had not
come into geneéral use up to the time of the
armistice, all the actual work was done with
the three-valve receiver and transmitter al-
ready described. Trailing aerial wires of
120-ft. length were used iu the transmitting
machines, with an aerial current of the or-
der of 0.4 ampere, while the receiving ma-
chines had aerials 80 to 100 ft. in length.
The normal safe working range from ma
chine to machine was about miles {tho
this was often very much exceeded), while
the range to a ground station was from 20
to S0 miles or more,

A squadron of achines equipt with
this apparatus could set out and fight or
maneuver in formation under the orders of
their conmuander, whose machine only was
fitted for transmission. So great was the
imiportance of telephony considered to be.
that a special school of wireless telephony
was instituted under Capt. Furnival

A demand for both-wav working was
easily satisfied by fitting hoth the standard
sets in all necessary machines and arean
ing some forw of switch-over

(Continued on page 121)
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12-Uolt Buzzer Transmitter

Flig. 2—Front View of the Panel of the
Effective Buzzer Transmitter Deslgned
and Bullt by Mr. Clemons.

MONG progressive radio experiment-
ers a low-powered transmitler is
desirable as an auxiliary to the
power equipment.

The illustrations show a recently
constructed instrument which has func-
tioned so satisfactorily that it might be
a valuable addition to any station.

A 12-volt storage hattery is the source
of power which s ordinarily available m
the station or the field. lLow-tension pri-
mary currents are used in the set, employ-
ing the well-known buzzer type of primary
excitation. The hook-up 1s shown in
Fig. 1. Wavelengths of 200, 300, 600, 1,200
and 2,400 meters are readily available. The
entire equipment i1s mounted in an oak cab-
inet 1614 x 10 inches hy 814 inches deep and
weighs twenty-six pounds.

A large electro magnet is mounted behind
the vibrator panel shown in Fig. 3. The
primary inductance and capacity shunts the
contacts, as shown by the wiring diagram.
In making contact. a powerful magnetic
field is created, atiracting the vibrator,
which moves towards the magnet, fnally
separating the contacts.

At the instant of contact separation the
field collapses and produces a potential in
the same direction as the original flow. At
this instant the potential becomes very great
and jumps the increasing gap. discharging
the capacity thru the primary mductance
This unpulse induces oscillations in the
secondary system, and. as the prunary im-
pulse is of short duration, the emitted wave
1s very sharply defined.

The following instruments are mcluded
in the cabinet a "send-receive” switch,
power buzzer. power relay, condenser, pri-
mary inductance, secondary inductance,
variometer and hot-wire ammeter. All are
arranged as shown in Figs. 2 and 3.

A relay having high-resistance windings
lireaks the primary current.  lts windings
are in shunt to the power mains and oper-
ated by a light key.

Four sections of prunary condenser are

used for the several wavelengths. Wax
paper sheets are used for diclectric me-
dins.  Six turns of cable form the pri-

mary inductance.
Two flat spirals of stageer-wound in

* Radio tu<t-nctor, Dodge'c Tustitute,

By D. R. CLEMONS*

ductances are employed in the secondary
system. Eleven wooden radial rods are
placed about the wooden core, and thru
them the windings are placed, as shown in
Fig. The outermost ten turng of the
second spiral are tapt to the variometer
switch, and provide a range of 150 meters’
variation. This value is suitable for cor-
rections when using different antennae.

A primary-wave adjustment switch alters
both capacity and inductance ‘values.

The antenna lead passes directly to a
brass block mounting a double spring,
making contact with the variometer ter-
minal stud when transmitting. Throwing
the aerial switch lifts the spring away,
providing a circuit 1o a receiver.

All indicating dials are cut from l4-mnch
rubber battery jars. The scale readings
are clampt beneath celluloid sheets—the
readings showing thru the openings, as
illustrated.

This transmitter draws momentarily 15
te 25 watts, responding evenly to trans-
missions at high rates of speed without any
fluctuating of tone or signal strength. The
tone is about two hundred interruptioas per
second.

On an antenna of 170 meters, with a
resistance of 33 ohms at 600 meters, the
current is 0.6 ampere.

Using a capacity and directive loop, the
current is 1.4, with a resistance of 6 ohms.

I personally designed and luilt all part:
and units entering into its construction with
the exception of the hot-wire ammeter,
which is of the General Radio Company
manufacture. All vibrator parts, switches.
coils and other units were machined and
made by hand.

Regarding the distance done with the
unit: I have made no atiempt to test its
greatest limit. It was designed for mod-
erate distances rgqlure(l by such auxiliary
equipment, and in this work it has done
whatever distances it was called upon to do.
On days destined for field work, the stu-
dents of the radio depariment of the insti-
tute are divided into groups and sent into
the surrounding country where they set up
small receiving stations. Ordinarily the re-
ceivers are short lengths of wire suspended
from some tree branch or low building.
Crystal detectors with simple tuners are used

/
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Ffrgure |

This Is a Diagram of the Hook-Up
ployed by the Buzzer Transmitter,

Em-
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i lg. 3—slide View of the Instrument,
Showing the Two Flat Splrals of Stagger-
Wound Inductances.

for reception. With such simple equipment,
very strong clean signals were received
over distances greater than five miles. The
transmitter aerial used cousisted of two
fifty-foot wires suspended thirty-five feet
above the earth.

At the receiving stations described, the
huzzer transmitter was easily copned
thru interference of ordinary magnitude—
the audibility being 6 with the 1 to 10
ratio. ‘I'he receiving stations were not at a
greater distance than six miles.

1f I were to employ a vacuum tube with
one stage of amplification, using efficient
antenna at the two points, the stations
would undoubtedly do four times the dis-
tance over which it has been worked. 1
should not care to give distances over which
the transmitter has been heard, but rather
believe the actual working distance with
signal strength involved is morc desirable in
determining the merits of any unit  or
station.

In conclusion, I shall state that such an
mstrument is desirable in the various sta-
tions where an auxiliary or low power unit
is desired. The instrument is not a freak,
nor is it a make-shift, but instead, it is a
powerful little affair that will do the busi-
ness in a very cfficient way.

FRENCH RADIO EXPERIMENTS.

Valuable experiments in radio telegraphy
are being conducted by the French war
sloop Aldebaran, which has been cruising
in the Pacific near the Chatham and Bounty
istands. Lieutenant Guierre, wireless ex-
pert, will probably submit the result of his
experiments to the international radio con-
ference to be held in Washington shortly.
He tells us that “reception” in New Zealand
from French instruments is of special in-
terest to continental experts, as New Zea-
land is practically the antipode of France.
It is claimed that the Aldebaran is carrying
out for the first time a truly comprehensive
systern of measuring the strength of ‘“re-
ceptions,” altho an Amencan investigator
had pioneered the way in this respect.
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Anti-capacity Windines VS.

v

HEN an inductor is used in a re-

ceiving circuit its useful range of

frequency is always limited to an

upper value, No one uses a coil

near its natural frequency, as the
effective coil inductance then increase, due
to the coil capacity, forming a rejector cir-
cutt, which also has an enormous rise o
resistance.

Since it is true that both inductance and
resistance rise near the fundamental, this
is less injurious to tuning than the great
variability of their values in this condi-
tion. This makes it advisable to keep the
frequency at less than (wo-thirds of the
fundamental.

The smaller the distributed capacity, the
preater the effective range of the coil with
a given inductance. The earliest attempt
to reduce capacity was to insert a “filler”
cord or thread on a single layer coil. For
a given number of turns the capacity was
cut down considerably and the inductance
by about half this amount. A decrease of
self capacity or capacity parallel to the axis
had been effected.

“The next attempt was to decrease capac-
ity along the radius of the coil. This was
done as early as 1906, on multi-layer Litz
coils by inserting graded thicknesses of
dielectric between layers. The inner layers
had the steepest potential gradient and
therefore the thickest layers. Of recent
years a similar construction of air-insulated
multi-layer inductances has been used by
the Bureau of Standards. This form also
shows a slight reduction of inductance as
an offset to reduced capacity.

The so-called “bank” winding was de-
velopt at about the same time as the above
—strictly speaking, a little later—and shows
the least .reduction of inductance for a
given number of turns and length of wire
of any anti-capacity winding.

This bank winding has a lower efficiency
when capacity and resistance at high fre-
quencies are taken into consideration than
what may be termed uni-lattice (honey-
comb) coils. At short wavelengths this
inferiority is less than at others.

The presence of the honeycomb coil and
the duolateral or double honeycomb coil
on the market requires a new class term
for both which will include future coils of
the same family. The double honeycomb
coil is called the duolateral by its inventor,
T. P. Giblin, because it crosses from side
to side of the winding. All these and simi-
lar future windings are really wire “lat-
tices” which is an international word and
accurately descriptive.

The honeycomb coil is a uni-lattice coil
and the “duolateral coil” is a "bi-lattice
coil.” The duelateral coil is a honeycomb
coil with alternate layers staggered. That
18, any “layer” advances in its starting point
for two separate stops, each one correspond-
ing to a new layer, before the original layer
pattern is exactly underneath it again.~ A
‘tri-lattice” coil or “multi-lattice” coil can
be formed on a handwinding machine in the
same manner.

There are multi-lattice coils in which the
various lattices are separate. They are
called “parallel lattice” coils. A three wire
lattice if large, can be used for direction
finding.

Fig. 1 shows the clements of a lattice
coil, This is called a “cross-step” lattice
ar for short, a “step-lattice”; since the wire

sses from OR on right face of coil to
fg() degrees away at lgbL on left face of
coil, This is the angular “swing” or simply
the “swing.” Twice this swing is the angular

By OSCAR C. ROOS
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1ustrating the Elements of a Lattice-Wound
Coil Fully Explained by the Author.

pitch or the “pitch” equal to 372 or 12 de-
grees. measured from the initial element

When the swing is greater than 360 de-
grees, we have a “cross-spiral” or simply a
spiral “lattice.” The actual length of the step
changes as the diameter of the coil jn-
creases, but if the average length is taken
the coil length can be calculated even moye
accurately than the ordinary winding, as
the wires do not “bed” that is to say, do
not fail in grooves formed by adjacent
wires,

Such a coil may be wound by start-
ing at the zero right hand pin at OR and .
going in a “swing” of 186 degrees to the
pin at 186L on the left hand face of the
frame. Coming back to 372R we find we
have an “advance” of 12 degrees in a
“pitch” of 372 degrees. Keeping this up
thirty times, we complete one “layer” which
by the way is twice as deep as an ordinary
layer would be on account of the different
parts crossing each other.

Now, it should be noted that if instead
of being content with one layer we had
started three more at 3R, 6R and 9R, re-
spectively, we should have just the same
radial thickness with this “quadri-lattice”
winding as with a “uni-lattice” winding.
The same thing holds for as many separate
windings as can be made to fill up the layer
evenly, The *quadri-lattice” coil on a five-
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tributed Capacity of the Coll.
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Coil Efficiency

foot frame makes an excellent direction
finder.

These multi-lattice coils have more ncar-
ly 100 per cent coupling than anything else
m the way of self-coupled inductances.
Their use with suitable cores, made by pour-
ing into them a ferrow-dielectric mixture
used for radio frequency transformers in
1606 is being developt and patented,

Considering the “lattice” coil as a re-
jector circuit we_ask, “What is its ‘stiff-
ness'? It is ./ — in ohms, if L is in
Henries and C in Farads. In Fig. 2, show-
mg a tuning condenser, C and a coil, L of
resistance, Re, we have in reality a rejector
circuit consisting of the effective third of
Cc, the distributed capacity of the coil, as
shown by Miller. The high frequency re-
sistance, Re is present and moreover is ex-
ceedingly changeable near the “natural”
wavelength of the coil. Leakage is partially
shown by the resistance, Rs, and is very
serious under these conditions.

The capacity, Cc reduces the "range” of
the condenser, C. The greater the “stiff-
ness” the closer to the coil “fundamental”
may be the permissible wavelength used in
Fig. 1 before the value of Re changes and
the effective value of L increases out of all
proportion to the frequency. It then sud-
denly collapses and the Re changes to some
small value,

_As_the best way out of these changing
criteria, experience shows that we can
measure the efficiency of all inductances by
a quantity, F. If F is proportional to

1 Le
— 4 /— where Le is average cfective
Re Ce inductance of coil.
Ce is average capacity
of coil.
Re is average resistance
of coil.

This is a pure numeric, and strange to
say it is the identical expression used by
Stone nearly eighteen years ago to measure
the selectivity of a series resonant circuit,

It is a fact that the inner layers of a
“lattice” coil have less capacity per unit
length than the outer, but with practically
constant current in the coil the inner layer
potential gradient is greater than that in
the outer layers. On the other hand. the
inductance per unit length is generally less
than for the outer layers.

This would seem to indicate that a graded
coil as regards size and separation of wires
and pitch would give improved efficiency.

PHOTOGRAPHING VIA RADIO.

Transmission of photographs by radio
telegraphy will soon be attempted between
the Copenhagen newspaper Politiken and
England, and later between Englind and
some ship traveling toward Anterica,

The method invented by Professor
Arthur Korn will be utilized.

Korn, long associated with the techmical
high school of Charlottenburg, has devoted
a large part of his scientific carcer ta per-
fection of electrical transimnission of pho-
tographs. te succeeded with his scheme in
1907 in sending pictures by telegraph be-
tween Munich and Berlin, between Berlin
and Paris, and between Paris and London,

During the war, he perfected his sysiem
insofar that ocean cables conld be perfectly
vsed, and now he is hopeful that he can
accomplish the same feats by wireless trans-
nussion,
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The Simplest Hook-Up

By THOMAS W. BENSON and CHARLES S. WOLFE

S the engine wheezed into silence, Roy
made his way, electric torch in
hand, to the bow of the launch to
ascertam the extent of the dam-
age.

For the racking jar and sudden slithering
stop had toid him that he had struck a sub-
merged obstacle of some kind.

A few moments of prebing with the loat
hook revealed the none too comforting fact
that in the darkness he had run onte cne of
the lake'’s sand bars.

A glance at his watch told him that it
was after eleven o'clock. With a two hour
run across the lake in front of him, the situ-
ation was exasperating.

He listened intensely for the throb of
other motors, hoping that some one else
might chance to be navigating
the water in his vicinity, No
splutter of exhaust reached
his straining ears, a fact not
to be wondered at, for this
portion of the lake was little
frequented at any tiine, and
the passing of a launch at
nearly midnight was an un-
usual event at this particular
point.

It was evident that he
would have to rely on his
own efforts to extricate him
self from the predicament.

Accordingly he set to work.
Followed hfteen minutes of
Herculean and rather profane
effort with the boat hook,
efforts which failed to budge
the tightly imbedded launch
an inch.

Abandoning this expedient
as useless, he bethonght him-
self of the possibility of re-
versing the engine and back-
ing her off under her own
power.

The little five horse Grey puttered nobly
for four or five minutes, at the end of
which time the sudden rising whine of a
racing engine warned of a propeller wheel
lost from the shaft.

This was catastrophe indeed. For even
if he did succeed in worrying the launch
loose from the bar, Roy realized that he
was faced by the laborious task of
paddling the twenty foot launch to shore.
Experience had not left him ignorant of
the fact that a twenty foot launch, while
a very satisfactory power boat, is not a
howling success as a canoe.

He gave over all efforts for the time,
and dropped onto the cushions to think.
With physical effort at a standstil came
realization of the chill, damp air of the
lake, a chill that promised to penetrate to
the bone.

Shivering there at the now useless
wheel, he indulged in a regular debauch
of wishing. He wisht that he had not
met the girl in the first place. He wisht
that she had picked some other site for a
bungalow than this God-forsaken shore of

Moon Lake. He wisht that he had gone
calling in daylight, instead of puffing
around after dark He wisht most

heartily that he had followed the impulse
he had had a year ago to get a cabin
cruiscr—or a house boat. In a fix like
this a fellow should at least be half way
comfortable in a cabin.

Thinking of being comfortable called
his attention once more to the weather,

and he noted with dismay that the wind
was shifting, shifting to a quarter that
invariably meant a cold, raw rain. He
glanced longingly shoreward, and thought
with a shred of satisfaction that the awn-
mfg.over his head would keep off the worst
ol it.

He wisht that he had heeded old
Fred’s importunities to remain ashore and
pass the evening with Fred's wireless set.
He could picture Fred comfortably en-
sconced in his warm room with all Amer
ica and half of Europe ‘whispering into his
head set.

Thinking of wireless made him wish
that he had equipt the boat with some
kind of a ser, but who would have sup-
posed that there would ever be any real
need of a radio set on a calm, inland lake

“With a Yell of Exultation, He Grabbed the Electric Torch and Sent Its
Feeble Rays  Dancing Out Into the Darkness.’

like this one? Any way, there wasn't
much room on a twenty foot launch for an
aerial, and less for the housing of the
apparatus. Just the same, he was willing
to bet that he would rig up one somehow
when he got out of this fix,

The wireless idea gave rise to reflection
of the possibility of signalling for assist-
ance. A rocket, for instance, if he only
had one. Naturally, he hadn’t. A re-
volver, or a gun. No such luck. He had
never consider the meeting with pirates on
Moon Lake as a very probable eventuality,
and therefore had not seen fit to arm Tle
Sylph.

Maybe he could attract attention by
using the clectric torch, breaking the hgl"lt
flashes up into Continental Code, This
presupposed some one afloat on the lake
to see the light beams, and he was brought
to the forceful realization of the difference
between an electric torch and a voltaic
arc light.

Nevertheless, the only hope of speedy
extrication lay in the success of his efforts
to get assistance, for it was obviously im-
possible for him to get the boat off un-
aided.

He turned over mentally all the modes
of signalling of which he had ever heard,
and was forced to reluctantly give over
every one, for he either lacked the neces-
sary apparatus, as in the wireless case, or
clse he was up against the limitations of
one sided visual signalling. )

There seemed no remedy for it. Here
he was until daylight, or possibly even
longer,
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He fell into an aimless réverie, sitting
there on the damp cushions, while his sub-
conscicus mind, that usually denied and
never tangible guardian of the human race,
got busy.

Suddenly, with all the glare of a vivid
lightning flash, the idea seared his brain,
bringing him, startled, to his feet. It had
seemed ‘as tho in letters of hre there
had danced before his eyes the words
“The Simplest Hook.” As he stood there,
across his mind rushed recollectipns of his
early days in wireless, and a page of hook
ups. Let's see. Aerial, director, 'phones,
and ground. Well, that wouldn’t help
any. He had the ground, all right, lots
of the ideal kind. He was surrounded by
it. But detector, 'phones, and aerial—con-
spicuous by their absence.
Even at that, he reflected, if
he only had a transmitting
set, in a pinch he could dis-
pense with the receiving side.

Let’'s see. The simplest
transmitting hook. Trans-
former—or coil—, spark gap,
aerial and ground. By
George! Barring the aerial,
he had them. For the coil
used on the ignition system
would answer in a pinch, and
a spark gap he could readily
contrive. The single blade
switch on the battery box
would make a crude key, and
the storage battery would
furnish the primary source of
power. Oh, for an aerial]

His roving gaze traveled

around the silent craft, help-
lessly. And then with a
whoop of joy he fell to work.
For it was worth a try, that
bunch of awning uprights,
., . Possibly fifteen minutes
were occupied in rigging up this primitive
set. Two spark plugs from his spare
cngine supplies, laid end to end, had given
h:m a gap. Feverish wiring had joined elec-
trically the several awning uprights and
their cross bows, As a sort of a refinement,
he had contrived a condenser out of two
preces of sheet copper, altho it proved a
mighty clumsy and cumbersome contriy-
ance and the twisted wire connections were
not according to Hoyle.

But he was ready for the trial. A little
experimenting with the gap brought the
best possible adjustment, His fingers
closed over the ignition switch, and labor-
iously he pounded out Fred's call, over
and over, followed by a brief statement
of his predicament and whereabouts. And
then, monotonously, he proceeded to ham-
mer out this remarkable S. O. S. call over
and over and over.

An hour later his primary source of
power failed him, and he was forced to
quit. He sat there in the darkness, won-
dering  whether his signals had been
audible at more than a few hundred feet
from the launch,

He glanced at his watch. Three o’clock,
and with a rustle the first pattering drops
of rain fell. And then, thru the darkness,
the faint, but ever growing, staccato
cracking of exhaust. With a yell of exul-
tation, he grabbed up the electric torch
and sent its feeble beams dancing out into
the darkness,

As Fred stept aboard, carrying the tow

(Continted on page 121)
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De Regt Station

An Amateur Station inlHolland

We Have Here Three Photographs of a Dutch Radio Experimenter’'s Activities.

HAVE reasons to believe that amateurs

in America would like to hear some-

thing about amateur stations in Hol-
land, so here are several photographs of my
station at Noordwyck, near Leyden, The
village is one of the largest bathing places
along the North Sea shore.

There are so many amateurs in this sec-
tion that a local club was organized and
called "Noordwycksche Radio Club.” It is
a very active club indeed and is rapidly
securing a large membership thruout Hol-
tand. You probably know that the Dutch
Government does not issue licenses for
amateur transmission. For that reason it
is therefore impossible to tell you about
Dutch sending sets. Receiving, however, is
unlimited and the sky is the limit. There
being no 200 meter men here the shortest
waves in use are those of 300 meters. How-
ever, my short wave receiver which may
be seen in the extreme left hand photo-
graph, will tune from 240 to 3,000 meters.
In this same photograph may be seen the
storage cells for the vacuum tube, telephone
receivers, the tuner and V. T, control box
above which is another box containing the
30-voit B battery, after this comes the
series.variable condenser.

I also use this set in connection with a
loop antenna, a corner of which may he
seen in the left hand corner of the right
‘hand photograph. With this latter ine
strument | amn able to ascertain the position
of ship stations at sea. In fact, I have even
received signals from a ship passing Gibral-
tar which means a distance of 1900 kilo-
meters from Noordwyck.

The teft hand photograph shows a gen-
eral view of many receiving table. The
long wave set was designed for wave-
lengths ranging from 2,000 to 15,000 meters.
Practically all of the instruments are home-
made amd I must be pardoned if I do say
that they are rather effective. [ am able
to intercept signals from nearly every sta-
tion in Europe and from Cairo, Port Eti
enne, Asmara (Erythrea). As for American
stations I hear NDD, NFF, NSS. N\V\V,
during the day as well as night. 1 have
even heard messages fromm Bandveng sta-
tion, PKX, during the winter time. This
is the Duteh Government's. high power
transmitter located at Java and which is
lesigned to communicate direct with Hol-
land. the distance being approxinately
12,000 kilometers.

Ay antenna consist of two wires 80

To the Right ts Shown a General View of the Recelving
Table. The Center Photograph Is That of Mr. De Regt Recelving Messages From a Nearby Coast Station by Means of a Portable Recelving
Set and a Walking Stick Aerlal. To the Left 1s Shown a Short Wave Recelver Capable of Tuning From 240 to 3,000 Meters.

meters in length with a lead-in of 20 meters.
It is supported by a ten foot mast which
is located in a very open section of the
country quite near to the sea shore.

The center photograph is of myself in
the act of walking on the city boulevard
while receiving messages from the nearby
Dulch coast station Scheveningenhaven. In
this portable set the antenna consists of a
wire which has been wound around a walk-
ing stick. I secure an aerial connection bv
dragging a length of wire over the bare
ground.

Returning to my regular receiving set I
have up to the present date been able to
intercept 207 different land stations (ama-
teur stations not included of course), which
I may say covers a great part of the world.
All this has been done with the use of but
one vacuum tube, How about American
amateurs, do they hear many more stations
than this number? I am interested in the
work of Ammerican amateurs and for that
reason would be glad to correspond with
anyone. I feel sure the mutual exchange
of ideas would prove interesting.

Zuid Boutlevard,
Noordwyck. Holland.

Our Boy’s Wireless

UR boy has made a wireless,
I tell you I am glad,
The thing is done and all set up
For sometimes I got mad.
He talked about it all the time,
morning, noon and night—
The dining room was upside down,
The rug was out of sight.

There was saw-dust on the table
And shavings on the floor,

I didn’t get to sweep that room
For three whole days or more.

He'd pliane and hammer, saw and file,
And scatter things about,

Then he’d make a break for school and—
“Don't touch things,” he'd shout.

He'd prow! around and fret and hunt
For things hie couldn't find,

And then he'd get a spool of wire
Aund wind and wind and wind,

By MARY BARTON SMITH

I think he wound a thousand miles—-
—Of course | can’t be sure—

1 know I held the spool for him
Until my arms were sore.

He mussed up kettles, pots and pans
To melt the paraffin;
He even got some in the grease,
I had to cook things in.
Fle used up all of his dad's ink
He took a china cup-
To mix the mixins in he used.
To stain the thing all up.

And when we put the aerial up
1 froze myself 'most blue,
But T had helped him all along
And T had te see it thru
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Some people passing in the street
Wondered what it could be,
Professor Budin stopt and asked

“Is kitty up the tree?"”

But now it's done and all set up
And we can hardly think
It's—“Hush! be still! [ hear it buzz!
It's Arlington I think.”
Then dad, he looks at me and grins,
You know we dassn't talk
And then we just float ont the room.
You know we dassn't walk

Ol Pshaw! we're just plumb proud of him,
\We don’t care for the muss,

We want to keep him voung i heart
And always loving us

I’'l1 send a wireless each day
To our great God above

always keep him sweet and pur

Protect him with Thy tov
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RADIO DIGEST

SIMULTANEOUS TRANSMISSION
AND RECEPTION IN RADIO
TELEPHONY.

By Noboruw Marumo

In spite of the various devices which have
been tried to minimize induction into the
receiving systemn from its own transmitter,
the effect has gencrally been too strong to
permit maintaining the detector in sensitive
adjustment, and it has been [grachca]ly m-
possible tu reccive signals while the nearby
transmitter was radiating. Even tho many
mventors have (ried to overcome this (In!h-
culty, and to succeed in sending and receiv-
ing simultaneously in radio telegraphy and
telephony, the only practical duplex radio
telegraph system seems to have I>egn that
of the Marconmi Company using their w.ell-
known antenna arrangement. This requires
sending and receiving stations scveral miles
apart, and is therefore not suitable for
adoption in small radio telephonic stations,
and particularly not in ship stations. How-
ever, the recent development of the vacuum
tube has improved condilions considerably,
and we have succeeded in permaneatly con-
necting receiving and transmitting circuits,
even to the same antenna, without objec-
tionable etlects.—Proceedings of the Insti-
tute of Radie Lngineers.

USE OF RADIO BY BRITISH
PRESS.

On  May 11, 1920, The Daily Mail
achieved the record of being the first Lon-
don newspaper to install a permanent wire-
less receiving station on its prenmnses, and
after a short period devoted to experiments
accomplisht on May 28 a further record,
that of being the first British newspaper to
receive by wireless telephony news mes-
sages for publication. These messages were
transmitted by the Chielmsford high power
wireless telephony plant helonging o Mar-
coni's Wireless Telegraph Co,, Ltd., and re-
ceived on The Daily Mail station in Lon-
don, the work being done by the paper’s
OWIN reporters.

In addition to providing amateur wireless
men with an especial treat, the demon-
stration furmishit ample proof that on ac-
count of delay in legislation the advantages
obtainable from a branch of science, the
growth of which was forced in the heat of
the Great War, are being allowed 1o remain
to a great extent unplucked for service in
the arts of peace.—IVireless IV orid.

REMOTE CONTROL RADIO STA-
TION, NAVAL BASE, HAMP-
TON ROADS, VIRGINIA.

Due to the enormous amount of radio
traffic thrust upon the Norfolk Navy Yard
radio station and the mability of this sta-
tion to handle this traffic, the Bureau of
Steam Engineering, Navy Department, de-
cided 1o control remotely the Navy Yard
station from the site of the old Jamestown
Exposition, a distance of 7.8 miles (1235
km.) north of the Navy Yard. The under.
ground system having proved efficient for
remote control work, it was cecided to in-
stall the same at the Naval Base to control
remotely two 5-kilowatt spark and one 30-
kilowatt are transmitting sets at the Navy
Yard.

The site for the control station was
selected by the local radio organization, the
same heing three rooms on the second floor
of the administration building and the
Bureau of Steam Engineerings’ represen.
tative had to fit the installation to the
allotted quarters. One concrete manhole
of hexagonal shape, six feet (18 m) in
diameter was constructed in the hasernent
of the above meuntioned building directly
under the center receiving room. From this
manhole trenches were dug in the follow-

ing directions and consequently the depth
ot each trench varied in accordance with
these depths.,

In order 1o facilitate quick repair to un-
derground wires, concrete manlioles 2x3.5x6
feet (06x1.1xt8 m.) were situated 490 feet
(149 m.) apart in each direction. These
mantholes were fitted with concrete covers,
which, when laid in position, were flush
with the graded level of the ground in that
vicinity—Froceedings of the Institute of
Radie Engincers.

THE ROME RADIO STATION OF
THE ITALIAN NAVY,

By Cyril F. Etwell,

The design of a high-power radio plant
under the stress of war conditions tends to
emphasize factors which would not have
1o be considered in peace time. It may be
of interest 1o review the reasoning which
resulted in the design hereafter dJescribed.
Naturally, the outstanding factor was that
of time, as the plant was required because
of the congestion of both the cable and
radio equipment to America, as well as to
the Italian colonies in Africa.

I

Radio Articles
in the August Issue of
Science and [nvention

(Formerly Electrical Experimenter.)

Keserve Officers’ Training Corps ’
Denonstrates Wireless.

Use of Radio by Fire Department,

Wireless Telephony on Ship-Board.

$25.00 Audion Poem Contest—
Announcement of the Winner. |

| A War-Time Radio Detective. ]
Part 1V. By Pierre H. Boucheron.

s

| AMagnaver Boosts Radio Signals; l

With Diagram and Performance
Curve of the Apparatus, Com.
pared to the Ordinary Magneto-
Attractive Receiver.

Electrical and  Radio
Laboratory Contest.

T

Amateur

Of the three available forms of antenna
upport, namely : setf-supporting steel tow-
ers, guyed steel masts, and guyed wooden
masts, the first was immediately rejected
as not being compatible with the essential
facter of time. The chaice then lay be-
tween steel and wood. ‘The distance over
which good communication was desired be-
ing 4,200 miles (7,000 km.), a large effective
height was a necessity. For the same height
of mast, wood gives an effective height ap-
preciably superior to steel. Altho the
highest existing wooden masts were 608
ft. (185 m.) high, it was considered feasi-
ble to adopt the same type of construction
for masts of 714 ft. (218 m.) in height,
without having recourse to excessively large
timbers in the hottom sections. To obtain
the same effective height with steel, it would
have heen necessary to erect masts of at
least 750 ft. (228 m.), which with the light-
est design would have entailed the employ-
ment of about 300 tons (27,000 kg.) of
fabricated steel for three masts. With de-
mands much above possible production, the
factors of price and time of delivery were
such as made the decision in favor of 105,-
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000 board fcet (248 cu. m.) of pitch pine
an easy matter.—Proceedings of Institute of
Radio Engineers.

HIGH - SPEED RADIO GRAPHIC-
ALLY RECORDED BY MEANS
OF AMPLIFIERS,

Messrs. Abraham and Bloch explain that
altho some attempts were made in the earli-
est days of radio-telegraphy to obtain graph-
ical records of the received signals, the
simplicity and extreme sensitivity of tele-
phone reception very soon caused the uni-
versal adoption of the latter system. The
oral reception works very well for moderate
speed of signalling, such as ten or fifteen
words a minute.

Financial considerations and the
continually increasing volume of traffic,
however, necessitate the use of higher sig-
naling speed up to fifty words a minute.
The sending, then, is made by automatic
transmitting machines, and it i1s necessary
1o return again to automatic registration of
the received signals. Photographic regis-
tration has been used for scientific pur-
poses, and attempts have been made to
employ the (ictaphone principle, thereby
utilizing the extreme sensitivity of the tele-
phonic reception. However, the real solu-
tion seems to lie in the application of
vacuumn-tube amplifiers. By this means the
authors have obtained tlie most remarkably
clear records, not only of most European
stations of considerabie output, but also of
Sayville, Tuckerton, New Brunswick and
Annapolis. In these experiments a three-
fold amplification was used. The incoming
high-frequency oscillations were first sent
thru a multi-stage radio-frequency am-
plifier. The signals were then u—ans{ormed
to an audio-frequency current, which in its
turn passed thru several stages of am-
plification. Finally, the audio signals were
“detected” again and changed into dots and
dashes which, after passing a special am-
plifier for very low frequency, were im-
prest upon the recorder—Revue Général
d’'Electricité.

CONCERNING MARCONTIS
) CRUISE.

Much interest has been aroused in both
amateur and professional radio circles by
the departure of Senatore Marconi for
warmer latitudes in  his yacht Elettra.
Added to this natural interest in the move-
ments of a famous scientist is the secret
atmosphere which has been so skilfully con-
jured up by the amateur Merlins of the
“street of adventure.” We were beginning
to hope that the ‘'messages from Mars”
hoax had been successfully exploded, but
the news of the famous yacht has slightly
revived it. It seems a pity that an error
apparently perpetrated hy a reparter some-
what hard of hearing but possessing a fine
sense of what looks well on a contents bill,
should enjoy such popularity ; thercfore let
a_plain statement be considered, Durmg
his cruise he will study a number of wire-
less prablems, notably thase connected with
the art of direction-finding, altho radio
telephony will also receive attention. Is it
really necessary to embellish this statement
with festoons of planets >—Wireless Worid.

AMATEUR RADIO IN SOUTH
AFRICA.

The conditions under which radio li-
censes will be issued to amateurs in the
Cape Colony are identical wjth those lajd
down for amateurs in England. Trans-
mission in certdin cases is allowed, the
name of the person or persons with whose
radio installation it is proposed to com-
municate having to be furnisht to the au-
thorities. Communijcation beyond a radius
of ten miles is forbidden,
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EDISON RADIO CLUB, BERKELEY,
CALIF.

The Edison Radio Club, of the Edison Schooh
Berkeley, Calif., was recently organized, and hel
its first meeting in the manual training rooms of
the school. A theatre party was recently given by
the school, at which about $100 was raised for
purchasing radio equipment for the club.

Any boy who goes to the school may join the
club. The memberships are divided into four
classes, according to the ability of the person. The
Club meets every Thursday night at 7:30 o’clock.
The first part of the evening is usually taken up
by a speaker; and the International Code practised
during tle remainder of the meeting. The Club
has put up a small set temporarily, but intends to
install a larger set soon. ) .

The officers of the club are: President. Charles
Flanders; Vice-President, Robert Walker; Secre-
tary, Francis Crowl. Mr. Keran, manual training
instructor, is the faculty advisor. .

Interested persons may communicate with the
Eecr;tary, care of the Edison Schoel, Berkeley,

alif.

THE WIRELESS SOCIETY' OF
LONDON.

The meeting of this society, which will be the last
to be held this session, took place on June 29, at
8 p. m,, at the Royal §ociety of Arts, John Street,
A(rclphl. . )

A paper was read, which was illustrated by ex-

erlments, on “Working and C_on.strucnon of a

malt Wireless Telephony Transmitting Apparatus,
by Mr. G. G. Blake.

Admiral of the Fleet, Sir Henry B. Jackson,
G.C.B., spoke on his recent work in counection
with loop aerials and gave particulars of design.

Captain S. R. Mullard, M.B.E.,, demeonstrated
some valves and general apparatus.

The visit to the Marconi. Works, Chelmsfo_rd,
took place on June 30. Correspondence relative
to the club’s activities may be addresst to H .
McMichael, Hon. Sec.,, 32 Quex Road, \Vest.
Hampstead, N.W. 6, England.

CLEVELAND RADIO CLUB.

Officers of the newly organized Cleveland Radio
Association were announced Friday.

They are: A. G. Spiller, president; C. J. Carter,
vice-president; A. P. Tyler, secretary, and A. R.
Stowe, treasurer.

The organization meets the first and third Thurg.
day of the montl.

OUTING OF THE RADIO RE-
SEARCH CLUB OF NEW
YORK.

The first outing of the R. R. C. was held on
July 4, 1920. All the members were present with
field-scts, phones, lunch, and a bounteous store of
enthusiasm. After arriving there a loop was slung
up between four tall trees and the club’s set was
tested first. The tesults obtalncd were so good
that a vote was taken immediately to send a de-
scription of the set to R, N. We co'pfed_com-
merclal stations, ships, and amateurs. After listen.
ing In for some time we experimented with under-
water aerfals but we did not obtaln results. We
had our lunch under the trees listening drowsily
to the big stations huming in.  After copying mes-
sages for some time longer we reluctantly decided
that it was time to make tracks for home, The
members were unanimous In their n?precimlon nf
the fine time they had and want to thank the pro-
gram cominittec for the work they lave done for
the club.

Some of the places the club has visited due to
the efforts of thts committee were: The De Forest
Radlo Tel. and Tel. Co. The Edison Storage Bat-
téry Co. The Gould Storage Battery Co. The com-
mittee cousleta of Sam Ellner, Nat Sauberman and
}'qo"“ Cohen, Sec’t, R. R d., 789 E. 163¢d St.,

INTERESTING DOING OF THE
ESSEX COUNTY RADIO ASS'N.

The Essex County Radio Assoclatlon’s plans for
a radloplione demonstration that proved so suc-
ceraful that It was the higgest event in Essex
county and probably In New Englaml.

This wns for Fraternit Loclﬁe of Odd Fellows
and conalated of an address by 1. iawlor,
United Statea Radlo Inspector, followed by an
addresa hy Willlam . llammond, chadrman of Fra-
ternlty lodge entertulnment committee, music selec-
tlona and danclng from tlersey’s Wlllows Statlon
1o the lodge hall on Washington strect, Sniew, by
radlophone,

F. Cllfford Estey and Ralph 1. Teesey went to
Toston and recured apparntus for exhll-llﬁm {n the

window of Rolfe’s Music store on Essex street,
Salem. This was loaned by the F. D. Pitts com-
pany and the Eastern Radio Institute.

Through H, C. Gawler of Boston they sccured
the aid of Admiral S. S. Robinson of the United
States Navy, and used two complete radiophone
receivers and transmitters such as have been used
so successfully by the Navy. Admiral Robinson
is the author of the manual of radio telegraphy for
the use of naval electricians and is proba?)ly the
best authority of radio tclephone and telegraph
apparatus mJits use in the l?nited States.

‘orest A. Stainbrook, naval Radio Telephone
Expert from Charlesctown Navy Yard, operated
the station with Ralph H. Hersey and John Hatch
at Salem Willows.

Harry W. Miller. another naval radio telephone
expert, also from the navy yard was in charge of
the station at Fraternity lodge hall on Washington
Street, Salem. Fraternity lodge was fortunate in-
deed in sccuring such recognized experts to bandle
the demonstration for them and the local radio
men were in for a radiophone concert right in
their own homes that proved interesting. Every
amateur station within a radius of Afty miles was
able to clearly hear this music and also the voices
of the speakers.

A dance was also conducted by the Essex County
Radio Association officers recently.

v Dodge, president of the Beverly section
was elected treasurer of the County association
at the regular executive meeting,

S, Cliﬁord Estey, president of the association,
was elected secretary of the County association—
both officers will hold two offices for one year.

Something to be Proud of
RADIO NEWS today has the

largest circulation of ANY
radioc publication in any
language. Not only that, but it
actually has a considerably
larger circulation than all of the
other nine radio publications
COMBINED. With a circulation
of 40,000 copies monthly, RADIO
NEWS, in point of circulation,
text, illustrations and advertising,
eclipses every radio publication
in print.  And all this has been
accomplisht in one year.
What will RADIO NEWS be

five years hence?

EUREKA RADIO CLUB.

On July 19, the Eurcka Radio Club was regu-
larly reorganized. At the wecting, held at the
laboratory of Ivan A. Franc, the follow!ng of.
ficers were elected: Glenn  Dorward. president;
Paul Roshorough. vice-president; Henry Klaus,
secretary-treasurer, and George Burton. librarian,

An instructor in radio lhcorr and practice will
be secured as scon as the school scason opens.

It is expected to have at least 20 members as
soon as the club is well under way. \Ve iavite
correspondence with radio ¢lubs and amateurs in
any part of the country. The Secrctary, Eureka
Radio Cheb, Eureka, Ilfinois.

THE PHILADELPHIA RADIO
SCHOOL.

The Phlladeiphia radio school gives a1 concert
between 9:45 and 10 o'clock every night to every-
body within range that has a receiving sct and
wishes to listen. The music is enjoyed regularly
by. at least 5,000 persons sitting comfortahly in
thelr homes. some of them as far away as New
Rrunswick. N. J. One man in Chestaue Hill made
hls own receiving set and the outht, outside of
the receivers. cost him ahout $7.50.

MANCHESTER WIRELESS
SOCIETY.

(Afiliated with the Wircless Society of London)

The usual weckly wmeetings were resumed from
Juue 2ud, and many members nttended, looking
very fit and keen after their holldays. A portahle
J-valve recelving wet, constructed by a member,
was very kindly lent for the evening, and the
intriente nnd delicate lnterior formed o very sult.
able mnbject for discussion. A few memhers gave
tletndls of experlments carrled out during the last
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fortnight, which, for the most part, consisted of
reception  “'stumts,”” such as ‘receiving Eurepean
Stations on various kinds of frame aenals, includ-
ing the old familiar bedstead acrial. The most
interesting result, however, was the reception of
all the well-known stations without aerial or earth
wire, using one valve with only 18 weolts grid po
tential. This latter experiment is being very closely
followed up, and the effect of an amplifier will be
tried, among other circuits: it is expected that
some useful work will be done in this respect. Two
members mentioned having heard the Daily Mai!
telephony test with great clearness.

The rooin selected for experiments is open to
all members. day and night: by this method in
spiration can_ be put to practical test almost im-
mediatelv.  Particularly are amateurs encouraged
in this direction, as experience shows that a keen
amateur, given facilities, can compete with some
of the more experienced operators,

New members continue to enroll, and it is ex-
ected very shortly to establish branches of the
vociety in outlying districts, and also to form a
Junior sectiom, in order to encourage the rising
generation to take up this wonderful science. An
extensive program is being prepared and  will
shortly be promulgated. Intending members should
communicate with the Hon. Secretary, Mr, J. H.
Evans, 7 Clitheroe Road, Longsight, Manchester.
Correspondence is also invited from other societies
and clubs at lhome and abroad.

RADIO TRAFFIC ASSOCIATION.

At the regular meeting of the Radio Traffic
Association, held at Browne's Business College,
Brooklyn, . Y., on June 4, 1920, the following
officers were elected:” Mr. Walram S. Browne,
chairman: Dr. DeWitt L. Parker, Ist vice.chair.
man; Mr. Josegh LeClair, 2nd_vice-chairman; Mr.
Frank’ A. "Maher, corresponding secretary: Mr.
Albert R. levdon, recording secretary: Mr. F.
William Boettcher. financial sceretary: Mr. John
P. Hotder, treasurer; Mr. Clifford J. Goette, traf.
fic inanager: Mr. Ernest K. Seyd. editor Radio
7:5'."0;" Bulletin; Mr. Charles F. Jacobs, associate
cditor.

The above officers constitute the Board of Di
rectors of the Association to serve a term of one
year beginning July 1. 1920.

nr present membership numbers eighty-six. in.
clhueling the mrajority of foremost amateurs of the
Metropolitan_district. Amateurs desirous of inin
ing are invited to communicate with the Cor-
responding  Secretary at 4903  Sixth Avenue,
Brooklyn. N. Y.

LIVERPOOL WTIRELESS
ASSOCIATION.

(Affliated with the Wireless Socicty of London.)

A meeting of the ahove Assaciation was held at
McGhies Café. 58. \Whitechapel. Liverpnol, on Tune
9th. As many members are now joining who have
had no previous experience in wireless telegraphy.
some considerable time was devoted tn coaching
and assisting 1he raw recruits.” and it is jntended
at each meeting fo sct apart a certain portion of
time to dealing with the very elementary stages of
wireless for the benefit of new members. in order
to make the suhject attractive and papnlar to both
old and new memhers. New mnemhers are cordiafl
invited, and should apply to Mr. S. Frith. Hon
Secretary. 6. Cambridee "Road. Croshv, Liverpool

HALIFAX WIRELESS CLUB.

(Afiliated 1with the Wireless Socicty of London.)

In response to a suggestion from the Halifax
Wireless Club. which hasc its headquarters in th

M. C. A.. Clare lall. Halifax. the Chelmsford

high-power wireless telephone installation wag used
to send greetings to Princess Helena Vietoria, 7he
occasion was the opening of a Y. M A. Bovs'
Department, on May 17th, and at three arcanged
periods the fellowing _message was transmitted to
the ilalifax Wireless Club

“To the Halifax Wirelesa Club—We. th
Marconi's Wireless Telegraph Cn.. 1.td.. send heart
tst grectings to Her Highness Princess Hele
Victoria, on the occasion of her visit to Halifax to
open the Ifalifax and Diatrict Young Men’s Chris
tian  Assaciation’s Boys' Department

Her Highuess has agreed to accept a1 copy of this
measape. printed an silk, and the Clih is therefare
takine the watter in hand nt once. The last Meet
ing of the Cluh was on May 17th. when a paver was
read hy one of the memhers on “The Close Al
that Exists between Magnetiam and F cit
Hon. Secretary, Mr. 1. Powherton, The Y. Al
A, Clare Hall, Halifnx, Enuland

FROM THE CLUB GOSSIP
EDITOR.
What has happened to the carrespondi re
taries of our meriean  ¢luhs and ansaciatjione ?
Have they closed shop for the sunu 1

tnnneiug"nt nearby lokes in the o e
“futures”—lost, ay it were Tonnls of su
reveries ?
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HIS Department is open to all readers

pictures smaller than 3% x 314

It matters not whethersubscribers or not.
efficiency of the apparatus, neatness of connections and general appearance.
make it a rule not to publish photographs of stations unaccompanied by a pic
We prefer dark photos 10 light ones. The prize winning
”. All pictures must bear name

glving full description of the station, aerial equipment, etc must accompany the pictures;
PRIZES: One first monthly prize of $5.00. All other pictures publisht wlil be pald for at the rate pf $2.00.

All photos are judged’for best arrangement and
In order to increase the interest In this department, we
ture of the owner.

pictures must be on prints not smaller than 5 x 7. We cannot reproduce
and address written in Ink on the back, A letter of not less than 100 words

Radio Station of Miss May L.

First Prize Winner

witl st it 1
O t red [s]]
Ravlo rt
scription 0of iy stanhon as
well as include a phiotograph
of myself scated at the
struments. From tlis photo
graph may plainly be seen
the essential parts which go
toward making my set moust
effective.

I am located at Man
chester, N. H, and | may
say that this city (and prob-
ably the state as well) has
frequently boasted of its
pioneer lady radio operator

[ have been interested
Radio Amatcurs for several
years and as a result, I have
graduated from the crystal
detector-timing-coil stage to
my present rather complete
radiophone outfit. Of course
the station was dismantled
during the war but when the
prder went out to resume
operation again, 1 did not

Smith

hesitate to start in again
with rencwed vigor.

radiophone experiment em-
ploying music and conversa-
tion with Dr. A. Gale Straw
who is another enthusiast located nearby.
In this case we made use of a talking ma-
chine and sent out the strains of “The Lone
iLong Trail

It is needless to sav that a great amount

f pleasure is expected from the phone set,
not only to myself but to myv local radio

The above photograph is 1hat of my radio
station 2DX operated by myself during any
available spare moments, The receiving sct
consists of scveral honeycomb inductance
coils, an andion detector and 2-step ampli-
fier. The two sets of phones are of the
Pickard Navy and Brandes Superiors type,
respectively,

The transmitting set consists of a 25,000
volt Thordarson transformer, Dubiler mica
condenser, Amrad quenched gap, and os-
cillation transformer.

No great distance has been accomplisht
yet as the sending set is new and I have
not had much time to experiment with it

I have tried ot the quenched gap in di
rect comparison with a good rotary and find

Miss Smith Recently Conducted a Very Interesting Radiophone Test Where
Recently, | conducted a  She Transmitted Music to Many Amateurs Located In Her District. Not a
Mean Looking Set, Judging From the Above Photo

“Copying” Like a Regular “Opr.’

friends as well, who number guite a few.

A general description of my instruments
follows:

The aerial, which is of the T type, con-
sists of four wires No. 10 B.S, hard drawn
copper, 100 fi. long, spaced 3» ft. apart, 42
ft. high, a 55 ft. lead-in, with a ground

. R. Groves Station

Quite a Very Good Looking Large Slzed
Cabinet Which This Amateur Has iInstalled
At His Station.

20
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graph Showing Her

15 it. in length from the in-
struments.

The sending set, which is
In a case, with glass doors
for safety, is made up for
a ¥ KW. Transmitter, a
Rotary Spark Gap, an Os-
cillation Transformer and
Transmitting Condenser.

I also have a DeForest
Type O, A. C. Radio Tele-
phone and Telegraph Oscil-
lion Transmitter, which has
given me excellent results.

For receiving, I have the
DeForest Type T 100 Dif-
ferentially Balanced Double
Multi-wave Tuner, Type P
300 Combination Audion-
Ultraudion and 1-step Am-
plifier, two Type P 2-step
Amplifiers and one 6-volt
storage battery with Tungar
Rectifier for charging. My
receivers are the Holtzer
Cabot 3000 ohms type.

I know of no more inter-
esting pastinfe than Radio.
rven with my first sgt, when
NAA was the most distant
station to be heard, I found
it very interesting, but now,
when I have only to put on

the long wave coils to get
MUU. LMC, POZ and many nearer sta-
tions, it is indeed most fascinating and in-
structive, The Radiophone is proving in-
teresting, especially to those who are not
familiar with the code.
MAY L. SMITH,
724 Maple St, Manchester, N. H.

the quenched gap far superior. In order
to get good results with it, however, it is
necessary to carry out the directions of the
company manufacturing them.

There is certainly a lot of fun to be had
by experimenting with radio. Even during
these warm summer days it is sometimes
much cooler to “sit in” at the set than it
would be to go wandering about in the heat.

Next fall and winter I expect to do a
lot of receiving and transmitting work, 1
am sure I wi]l not be alone in this as there
are many thousands of amateurs in the
United States who believe as I do.

R. GROVES,
34 Hobart Ave.,
Summit, N. J.
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Station of the Synnestvedt Brothers

THIS is a photo of 3 DK.
It is a time exposure
taken at night by ordinary
electric light. This was
necessary because two win-
dows are situated right be-
hind the set.

The sending set consists
of the following instru-
ments: Thordarson 14 K.
W. trasformer; home-made
glass-plate condenser; Aur-
dock oscillation trans-
former; Mascot rotary ; and
Bunnell key, which is
mounted on the front of the
board. A glimpse may be
had of the transmitting set
which is on a table behind
the receiving set. The con-
denser is hidden behind the
buzzer-test box. The spark
gap motor switch is at the
right of the board. There
are kick-back preventers on
the motor and transformer
circuits.

The receiving set is com-
prised of the following in-
struments: Radio Appara-
tus Co’s Navy coupler; two
Murdock variable con-
densers; a home-designed
and home-made audion pan-
nel with rheostat; potentio-
meter, and audion-ultrau-
dion switch, a Jove crystal detector; Mur-
dock phone condenser; two pairs No. 55
Murdock phones with connection blocks;
home-made buzzer-test outfit mounted in
box; a portable voltmeter: Eveready stor-
age “A” battery; Wagner rectifier for

The Synnestvedt Brothers Have Accomplisht Very Good Amateuk Results
With the Above well Planned Sending and Recelving Instruments.

charging same, and suitable switches for
changing aerials, crystal to audion, sending
to receiving, etc. The “A’ battery and recti-
fier are mounted in a box on the floor.
Extra crystals are kept in a tin box beside
the detector. Qur station license, operators’

licenses, and International
Abbreviations are in one
frame on the wall. On the
table may be scen the U. S,
call letter book and a log
which we have kept for
about a year. We have
found it very convenient to
have two aerials, a four-
wire one sixty feet long for
sending, and a one-wire one
three hundred feet long and
thirty-five feet high for re-
ceiving. Two lightning
switches are mounted out-
side the window.

We have done some pret-
ty good long-distance ama-
teur receiving for a single
bulb. By our log we have
heard over 100 different
amateurs in the 3rd district,
about 25 in the 1st, over 25
in the 2nd, 1 in the 4th, 1 in
the 5th, over 40 in the 8th,
and 3 or 4 in the 9th. We
use the long aerial to re-
ceive amateurs but tune in
an original (?) manner.
We will let any amateur
know how we do it if he
will drop us a card. We,
like hundreds of other ama-
teurs, were much interested
in the tests conducted by
2XJ and KQO and took
part in the fading tests. Would like to say
in closing that we take considerable interest
in the “With The Amateurs” department
of Rapio News. R. H. SYNNESTVEDT
and K. P. SYNNESTVEDT,

Bryn Athyn, Pennsylvania.

Walter Luettgens Station
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This is a photograph of my radio station,
located at Manchester, Conn; official call
1UAD.

The panel at the left contains a short
wave regenerative set which operates over
a range of 175 to 350 meters. This panel
also contains inductances for 600 meter sta-
tions and three other long wave coils, the
wavelength limit of the largest being ap-
proximately 20,000 meters. The hook-up
used is somewhat unusual, as will be seen
from the accompaying’ diagrams. On the
short wave set amateurs in the middle west
and south are easily readable.

Transmtrer

It VerK Con-
venient As May
Be Seen From
= the Photograph.

By including the diagrams of the hook-
ups employed at my stations, I thought I
would depart from the usual customs prac-
tised by other contributors to Rapio News
“With the Amateurs” page. Altho my cir-
cuits may not be strikingly new, other
amateurs may wish to try them out, par-

. ticularly in view of the very good results

I have secured by their use. Incidentally
it would not be a bad idea for other con-
tributors to do likewise, as no doubt some
of them have devised very desirable cir-
cuits from the amateur point of view.

www.americanradiohistorv.com

Many conunercial stations are heard,
NAHI being readable ghout 15 ft. from the

phones. MUU, YN, POZ, IDO. NSS,
NAA, NDD, and LCM come in loud
enough to copy with the phones on the table
and I am using but one bulb.

The transmitter consists of two “Flivver
coils, the primaries in parallel, and second-
aries In series, A glass plate condenser of
three plates, a small quenched spark gap
and an oscillation transformer constructed
of copper tubing completes the set.

WALTER LUETTGENS,

913 Main St., South Manchester, Conn
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Junior Radio Course

The Use of Receiving Apparatus
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the telephone receiver. However, the fre-
quency (the speed of vibration) of a radio
oscillation current is ordinarily too high to
enable the diaphragm to follow it. That is
to say, the effect is the same as if the dia-
phragm tried to go both ways at once with
the result that no motion takes place at all,
and consequently gives off no sound.

In order to overcome this difficulty a
crystal detector is placed in the telephone
circuit. The duty of this detector is to
rectify the high frequency oscillations so as
to permit the electrical current to flow in
one direclion only. Therefore, when a
series of signals are received by the aerial
they have the shape shown in Fig. 1. That
is, they are composed of groups of oscilla-
tions which oscillate back and forth from
positive to negative polarity, After they
have passed through the tuning inductances
they reach the rectifying detector where
one-half of their form is separated as
shown in Fig. 2. This will be either the

~Ahuslie sending out blgs! P d 5
350 Bigh rnp;t:{)" 1558 hman positive (-f-) or the negative (—) polarity.

€07 €On 10 longer hear them ] LA 1y In our case, and for the purpose of illus-
I . - = - tration, we assume that the remaiming half

- portion is positive (+), This current is,
therefore, in reality a direct current of a
pulsating nature and really assumes the
shape shown in Fig. 3. This current is the

This Drawing Is to Show You What Is Supposed to Take Place When Radlo Waves Are

Sent Qut by a Sending Station and Recelved by a Recelving Statlon. Study This Alr

Analogy Closely For It Is Almost An Exact Duplicate of What Would Take Place tn the
Case of Radio Waves.

N order that we may better understand

the reason for the usc of every part of

a radio receiving set, we shall describe

in detail just what each instrumnent is

used for and how it is supposed to act
when radio waves in the form of signals
strike the aerial of a particular receiving
station.

THE RECEIVING AERIAL®.

It is casy enough to understand the pur-
pose of the aerial. As soon as the ordinary
person, even one that does not understand
the least thing about radio, sees the familiar
spread of mast and wires on a city roof
or on a lot, he knows at ence, and as well
as you do, that it is mecant for the purpose
of “picking-up” or catching the radio waves
as they pass by in their travels thru the air.

Perhaps in school you have studied or
have been told Ly the teacher about the
feelers of certain bugs. These feelers are
also known as gutennge and reach out from
the head of the bug into the air for the
purpose of sensing nearby doings and thus
inform the bug of any possible danger. It
is a sort of an alarm system. In radio the
antenna does the same thing, that is, it
senses what is going on in the cther of that
particular vicinity.

In a radio receiving set, therefore, the
aerial 1s spread out into a free space of the
air so that it may “pick-up” and absorb a
certain amount  of the electro-magnetic
wave energy which has been transmitted or
shot out into the air by the distant sending
station. In other words, these electro-
magnetic waves are said to induce oscilla-
tions of radio frequency.

The next step is te make use of the
energy picked-up by the aerial so that it

* Carefully read the article on aerjals which ap.
peared in the July issuc of Rapi0 News on pages
18 and 19

will operate some kind of receiving instru-
ment.  Generally speaking, the larger the
aerial is the larger will be the amount of
energy picked-up for any given wave length.
You have already been told the difference
between short and long wave lengths so do
not confuse the two. The longer the aerial
the better it will be able to pick-up wave
lengths transmitted by long wave stations.
The shorter the aerial the better will be its
ability to pick-up short wave lengths,

In either of these cases it is necessary
that the capacity of the aerial be sufficiently
great so that it will pick-up the required
energy. By this we mean that the wires
stretched out hetween the two poles or
masts be of sufficient nwmber as well as of
sufficient size. There is of course a practical
linit to the capacity of an aerial and they
are seldom composed of more than four
wires.

STATION INSTRUMENTS.

In the first days of radio the received
encergy was picked-up and made 10 operate
a receiving device which could be heard
plainly within the room. This was called
the coherer of which we will have more to
say later on. This instrument, however,
required a considerable amount of energy
before it would respond to the jincoming
waves and for that reason could only be
used for very short distances.

The use of the crystal detector and tele-
phone receiver, however, considerably in-
creased the receiving distance. The tele-
phone receiver is probably one of the most
sensitive and yet practical instruments used
in the receiving system. In this case the
small amount of received current makes
itself known by vibrating the diaphram of
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one that makes the telephone receivers re-
spond by vibrating the diaphragm at each
pulse.

The speed at which the diaphragm is
drawn up and released depends upon the
frequency of the incoming wave. The
mwmber of such pulls per second is equal to
the number of wave Irains per second.
With a 200-meter wave having 1,000 wave
trains per second, the radio frequency is
about one million and the audio (audible)
frequency, one thousand.

The human ear is only able to respond to
about 18,000 sound waves (vibrations) per
second, so that even if the telephone dia-
phragm could follow the comparatively
high radio frequency vibrations, the ear
would not hear the signals anyway. That

o, Pl racio freguency oscllotions precres up by Aerial

/ A JI\‘/\J\/\/AVD‘*
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The Above Flgures Show the Three Stages

Through Which Radio Waves Undergo From

the Time They Are Picked Up by the Aerlal

Untll They Are Recelved by the Telephone
Recelvers.
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is the reason, therefore, for first rectifying
the signals, in other words, breaking up
their speed so that they will be heard by the
ear,

‘In radio signals both the dot and the dash
of the Conunental Morse code last long
enough to retain many wave groups so that
in the telephone receivers the pitch heard
by the operator always corresponds to the
spark frequency of the distant transmitter.

GENERAL PRINCIPLES.

Modern receiving circuits are said to con-
sist of two general classes. Those which
are used for dampt waves produced by the
spark method, and those used for undampt
waves which are produced by the arc, vacu-
um tubes, or alternator transmitters.

Of course the dampt wave receiving sets
are the ones having the most simple con-
nections and are, therefore, easier to under-
stand. However, and as will be explained
later when we study undampt wave circuits
it is sometimes a very simple matter to
change a dampt wave set so that it will also
réceive undampt waves as well.

Dampt waves, or those produced by the
spark method of transmission, may be re-
ceived by means of a crystal detector or a
vacuum tube detector in connection, of
course, with a telephone receiver. As we
have seen, the tone heard in the telephones
is the same as that of the groups of dampt
waves,

The most important principle involved in
the reception of signals, and the one that
should be ever foremost in the minds of the
student, is that which is known as reso-
nance. This means that for proper receiving
conditions a receiving set must be tuned so
that it will oscillate at the same wnatural
frequency as the tncoming waves. This,
naturally enough, brings us back to our
lesson of last month where we explained
the use of inductance and capacity; in
other words, the use of the tuning coil and
the tuning condenser.

THE COMFPLETE RECEIVING CIRCUIT.

Fig. 4 shows a typical and complete re-
ceiving circuit employing a crystal detector.
Although the vacuum tube is a very popular
detector at the present day, we shall not
concern ourselves with it until we have
studied its action in a future lesson. We,
therefore; confine ourselves to the good
old-fashioned c¢rystal rectifying detector
which the greater part of our amateur
friends employ.

As a matter of fact the detector, although
it is called as such, does not really detect
the signals. As previously explained, it
merely alters the form of the waves so

that the telephone receivers can detect them.

Altho the above circuit is by no means.a
complicated one, there are stiil simpler cir-
cuits employing still less apparatus than
those shown above. In other words, three
pieces of apparatus consisting of (1) a
telephone receiver, (2) a crystal rectifier
and (3) a tuning coil are all that is neces-
sary to effectively reccive dampt wave sig-
nals. However, and in order to secure
selectivity, the circuit of Fig. 4 may be used
to advantage.

In this circuit the switch S is for the
purpose of connecting the aerial to the re-
ceiving apparatus, or for the purpose of
grounding the antenna during severe elec-
trical storms when the aerial might pick-up
sufficient electrical discharges or lightning

A —

|
- FeoE
= |
E._| ~— — Proves
# Tening ransformer
c,

Fig 4

e - :}

s

b 4 I

¥or: cond

Flg. 4—The Upper Dlagram Is the Wiring
Circuit of An Amateur Receiving Set. The
Lower Sketch Shows the Actual Instruments
Which Are Used and Connected Up in the
Same Manner as That of the Above Circult,

to injure the apparatus or cven seriously
harm the operator. LC is a loading coil
designed to increase or add inductance to
the loose coupler or tuning transformer
when it is desired to receive exceptionally
long waves. Cl, as previously explained,
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is for the purpose of decreasing the wave
length when necessary. C2 is for the pur-
pose of tuning the secondary circuit in
resonance with the primary circuit. The
purpose and action of detector D and tele-
phone receiver P has previously been ex-
plained to you.

SUMMARY OF ACTION TAKING PLACE IN A
RECEIVING CIRCUIT.

As soon as oscillations flow into the re-
cewving aerial, a current passes thru the
loading coil to the primary of the trans-
former where a magnetic field cuts thru the
turns of the secondary thus producing a
radio frequency current which is gradually
built up in amplitude by placing the primary
and secondary in electrical resonance. A
variable condenser C2 permits the secon-
dary circuit to be adjusted to rescnance
with the primary circuit as well as allowing
close adjustment which the regular secon-
dary inductance multipoint switch is not
often capable of doing., If the coupling Le-
tween the primary and secondury windings
is loose, that is to say, quite widely sepa-
rated, a large amount of capacity and a
small amount of inductance will be em-
ployed in the secondary circuit so as to
secure the loudest signal strength. How-
ever, if the coupling between the two wind-
ings is close, a small amount of capacity
and a large amount of inductance will be
necessary in order to secure the loudest
signals. \Vhen the secondary circuit has
been put in resonance with the primary cir-
cuit, the induced current will overflow to
the detector circuit where it will be recti-
fied Ly the crystal detector D and stored
in condenser As soon as this con-
denser has accumulated the charge of a
single wave train, it will discharge into the
telephone P where, as previously explained,
it will cause the diaphragm to vibrate at a
speed which corresponds to the original
spark frequency of the distant transmitter.

In our next lesson we shall take up the
study of various forms of detectors.

QUESTIONS FOR THIS LESSON.

1. What is the purpose of the aerial in
a receiving set?

2. What is the purpose of the crystal
rectifier ?

3. How do the radio waves affect the
telephone receivers of a receiving set?

4. What is the shape of radio waves be-
fore they reach the crystal rectifier? \Vhat
is their shape after reaching the telephone
receivers?

5. What happens in a receiving set as
soon as radio waves are picked-up by the
aerial? Memorize the complete action.

Dictionary of Technical Terms Used in Radio
Telegrarhy and Telephony

Motor Converter—An ordinary induction
motor and direct current generator are
coupled together on a single bedplate by
a common “shaft. When the rotor and
armature have their EM.F’s equal in
phase, they are electrically connected so
thut the two machines act as one. The
moetor ruming at half the supply inte
mechanical energy, which it transmits
by the shaft to the converter, while the
other half of supply goes to the rotor
windings, and thence to the converter in
the form of clectrical energy. Therefore
motor hecomes half notor and half trans-
former, and converter acts as half D.C.
generator and half as rotary converter.
Sec Rotary Converter.

Motor Gemerator-—A current transformer
coasisting of a motor directly coupled by
a commen shaft to and driving a dynamo.

Multiplier—The hollow coll of wire in

* Thie Dictfonary was storfed in our March (ssue

which the needle of a Galvanometer is
pivoted.

Muliiple Tuner—Consists of three adjust-
able circuits, by means of which a large
variety of tunes can be obtained. Aerial
Tuning Circuit: A variable condenser
placed between a variable aerial induct-
ance and a variable inducing inductance
and carth. Is provided with a static leak
coil and a micrometer safety spark gap.
Intermediate Circuits: Tweo fixt induct-
ances placed across a variable condenser.
Detector Circnit: A fixt inductance in
series with a variable condenser and pri-
mary of magnetic detector. When on
“Stand by,” primary of detector is in
series with variable aerial inductance,
variable condenser and earth. Coupling
of the three circuits is varied by moving
intermediate inductance coils by means of
the Intensifier Handle, placed at the right
hand end of the tuner.

www.americanradiohistorv.com

Multipolar—Motors and dynamos whose
field magnets have more than two poles.
See Bi-polar.

Musical Spark—One giving a regular dis-
tinct musical note. Produced by a high
speed Rotary Discharger, a éuenched
Gap, or an Arc.

Muscovite—Another name for Mica. So
called because it once came from Russia.
It was also known as Muscovy Glass.

Mutual  Inductance—The effect producec
by the back indiiced current of a secon-
dary circuit in the primary circuit is due
to their Mutual Inductance. Additional
Inductance produced by bringing two in
ductance coils close together. Number
of lines of maguetic flux linked with one
cirenit due to tlow of unit current |
other.

(Continned on page 112y
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Junior Constructor

AN EFFECTIVE AND COMPACT
SENDING CONDENSER

il =

Wires folded in eq
Layer of Tinfo/l

(b E—

By Means of Four Glass Tubes, Bili Johnson
Constructed a Novel Condenser Which He
Recommends to Others.

Herewith is a way of constructing a
cheap, yet efficient, sending condenser
which will cost hardly more than 25 cents.
It requires four glass test tubes of gradu-
ated size and a small amount of tinfoil.

First secure four glass test tubes from
a druggist or other supply house, each one
a slightly different size. The difference in
size should be such that each will slide into
one another and leave enough room for two
or three tayers of tinfoil placed on the
outside of cach tube, except the largest, or
outside, tube.

In the case of the center or smallest of
the tubes, the tinfoil is placed inside the
hollow part. A wire is then folded or
arranged in each layer of tinfoil. This will
leave four wires protruding when the in-
strument is completed.

I have personally constructed a number
of these novel condensers for my own
use, as well as for the use of nearby ama-
teurs, and we find they have proven most
efficient,

Contributed by BILL JOHNSON.

AN EASILY MADE DOUBLE SPEED
KEY.

This key is made from a S. P. S. T.
(single pole single throw) porcelain base
knife switch. Its total cost is about S0c.

Close the switch and drill a 1/16-inch
hole right thru the center of jaw 1 and the
portion of the blade in the jaw. Open the
switch and carefully rivet a platinum or
silver contact in the small hole in the blade.

Soider-
| |
l Jaw ! - ‘\\‘
e »

/Eﬁcl ﬂg vt

‘men'

a 4

The “Wlg-Wag" Key Which Can Be Read!ly

Constructed for Amateur Use by Re-arrang-

ing a Singie-Pole Single-Throw Switch for
the Purpose.

Now spread the sides of jaw 1 about ¥
inch apart, enlargen both holes, and tap for
any size screw that has a platinum or silver
contact in one end. These screws are of
the type used on spark coil vibrators and
are easily obtained.

Now close the switch again, and solder
the blade to the jaw on which it is pivoted,
as shown. Adjust the screws till there is
a 1/32-inch air space on either side of the
blade contact.

Contact is made by pushing the knob
either way in a sidewise motion. It takes
a little while to get the knack of these keys,
but with a little practise, speeds up to 30
words a minute can be obtained. The use
of this type of key also prevents “operators’
cramp.” It is often called the “wig wag”
or double speed key and its operation sounds
;jke that of a socalled “bug” or wibropiex
ey.

Contributed by ROBERT HERTZBERG.

A USEFUL LOOP ANTENNA.

The following device, if properly made,
will prove to be a great help to the ama-
teur experimenter:

T

24' -

Broom sriek
may he used

| R % ‘f”‘:;;’_'!
L_ I 2 -

Secure a Few Pleces of Well-Seasoned Hard
Wood and Bulld Yourself a Useful Loop An.
tenna as Mr. Welss Has Done.

This antenna can be used primarily as
a direction-finder by simply turning the
frame until the distant station can be heard
the loudest. Incidentally, amateurs. will
find this sort of loop antenna very easy to
move, and it can be taken in the automo-
bile with a portable set when you go
camping.

First, get some boards 3x34 for the
stand, and some 4 x 34 for the frame. All
measurements are given on the diagram.
By following the drawing it will be easy
to assemble it. After it is assembled it
is stained. Then apply one or two coats
of varnish.

The winding consists of twenty-five turns
of No. 18, single cotton-covered wire.
Binding posts are attached to both ends
of the wire in a convenient manner for
connection purposes.

After the wire and binding posts are on,
give it one more coat of shellac to hold
the wire in place.

Contributed by = CARLYLE WEISS.
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PANEL TYPE “FAHNESTOCK”
DETECTOR.

- P—— T

‘ — = -

Two Fahnestock Spring Bindings and Sev.

eral “Knick-Knacks” and You Have a Good-
Looking Panel Type Detector.

The following suggestion may prove of
aid to experimenters who make their own
sets. I have in mind a crystal detector
which is simple in construction and “stays
put.” It is made by screwing two “Fahne-
stock” spring binding posts (may be taken
from a Columbia dry battery) about two
inches apart on a panel or base. A piece of
phosphor bronze wire is soldered to one end
of a two-inch piece of No. 8 B. & S. brass
wire. The other end is threaded with an
8/32 die to take a hard rubber knob. The
catwhisker rod is first passed thru the top
binding post before screwing on the knob.

brass cup, taken from a battery carbon,
is fitted to the lower binding post.

Contributed by JOSEPH LIEBOWITZ.

SERIES - MULTIPLE SWITCHING
ARRANGEMENT

The accompanying drawing describes a
series-multiple switch for placing a con-
denser either in series or multiple with
the primary coil. A double-pole-double
throw switch is required. A strap is sol-
dered from the aerial lead on the switch
to the center lever, as shown. When in
series this is not used, but takes place of
third switch when it is thrown in multiple.

Contributed by RAY C. STANFORD.

In This

Hook-Up a
Throw Switch Affords a Rapid
Placing the Recelving Condenser Elither. in

Double-Pole Double-
Means of

In Parallel with the Aerial and
Primary of Loose Coupler.

Sories or
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HIS Departinent is conducted for the benefit of our Radlo Experimenter. Wae shall be glad to anawer her estio
[ =i but we can only publish such matter of sumcient interest to al. © questions for the beneflt of
1. This Department cannot answer more than three questions for each correspondent.
Only one side of the sheet should be written upon; all matter should be typewritten or else written in ink. No attentlon paid to

pen% lled matter.

Sketches, dlagrams, etc., must be on se
4, Our Editors will be glad to answer any
work, intricate calculations, patent research, etc., a special charge will be made.

informed as to the g{'ice charge.
You will do the K

etter at the rate of 25¢c for each question.

rate sheets. This Department does not answer questions by mall free of charge.

ditor a personal favor If you make your |etter as brlef as possible.

If. however, questions entail considerable research
Before we answer such guestions, correspondents will be

CONDENSERS AND CHOKE COILS
OF DANNALS RADIOPHONE
SET.

(191) Henry Kulikowski, Ansonia, Conn.,

writes :

. 1. Concerning the radiophone set
which appeared on page 689, of the June
Rapio AMATEUR NEws, what should the
capacity of condenser C, be?

As the author states the capacity
of G, which is the feed-back condenser,
should preferably be 002 mid., altho the
author uses .005 mfd. Since they are vari-
able, you may easily secure the capacity
necessary for your circuit.

4 I have a Murdock .005 and a De
Forest No. C. V.-500 condenser and have
no use for them at present. Could I use
one of these condensers for C, of the cir-
cuits shown?

A. 2. You may use a condenser having
a capacity as low as .005 mfd. altho the
one used by Mr. Dannals is .001 mfd.

Q. 3. Where may I purchase the neces-
sary choke coils mentioned?

A We suggest that you write to the
Pacent Electric Coys 150 Nassau Street,
New York City. Why don’t you construct
them yourself? It is a simple matter and
the author gives the proper dimensions.

ADDRESS OF B. J. FIRTH.

(192) A. 1, 130 Harrison Avenue,
Brooklyn, N. Y., writes:

Q. 1. In the May issue of R. A. N, under
the “I-Want-To-Know Column,” appeared
the name of B. J. Firth, Newark, N. J. 1
have been trying to locate Mr. Firth for the
past three ycars. Have you a record of his
address?

A. 1, The street address was not given.
If Mr. Firth or anyone acquainted with
him should read these lines, it is suggested
that he inform A. J. of Mr. Firth’s present

address.

SECURING A SPECIAL AMATEUR

LICENSE.
(193) The Radio Research Club, New
York City, asks:

. 1. Can a radio club obtain a special
license for 300 meter work and also a sepa-
rate call under ‘the name of the club?

A. 1. We suggest that you write to the
Chief Radio Inspector, Room 603, Customs
House, New:York. This officer has full
jurisdiction over your district and will give
you the proper information.

ESSENTIALS OF THE EDISON
STORAGE CELL.

(194) L. Jackson, St. Louis, Mo., wishes
to know.

Q. 1. How does the Edison storage cell
differ from the regular lead accumulator?

A. 1. The Edison cell differs in that the
positive plate consists of small steel tubes
filled with alternate layers of nickel hydrate
mixed with flake nickel, while the negative
plate consists of pockets filled with iron
oxide to which has been added a small per-

centage of metallic mercury. The electro-
lite of the Edison cell is 21% potassium
hydrate te which has been added a small
amount of lithium hydrate. The Edison
cell gives a voltage of 1.2 as compared to
the two-voit potential of the lead type ac-
cumilator.

Q. 2. Please give a simple way of de-
termining the polarity of a D.C, lighting
circuit so that no mistake be made when
charging storage batteries.

A. 2. The polarity of a D.C. lighting cir-
cuit may readily bBe determined by immers-
ing the two ends of the circuit n a glass

That **Portable Radio™
Prize Contest

Concerning our $100 “Portable
Radio” prize contest which was
fully annownced in our May and
July issues, so many euntrics have
been received, that the work en-
tailed in picking out the winuers
has been slightly delayed.

The prize winners, however, will
be announced in the September :
issue of Rapio News. Tius num- 5
ber will also contain full descrip-
tion of the First Prize Winner,
Look for this important issue.

of water to which has been added a pinch
of salt. Small bubbles of hydrogen will
collect on the negative wire. Be sure, how-
ever, not to let the two wires to,come into
contact, otherwise the circuit fuse will blow

out.

BATTERY MOTOR SUITABLE FOR
SPARK COIL ROTARY.

(195) H. C. Tetley, Brooklyn, N. Y,
writes :

Q. 1. In_ the article_ entitled “A Syn-
chronized Commutator Spark Coil Set,” on
page 16 of the July issue'of Rapio NEws as
mentioned, a small six volt battery motor is
necessary. Where can { buy such a motor
and what is the approximate price of same?

A. 1. A small motor suitable for this
apparatus which will run on from one to
six volts either dry cell or storage battery
may be bought from the Knapp Electric
Co., New York City.

FADING SIGNALS.
(196) A. M. Young, Drifton, Pa, asks
the following:

. 1. Concerning the article entitled
“Fading Signals,” in the May issue of Rabio
AnmATEUR NEWS, is there no possible way to
overcome this annoying phenomenon?

A. 1. There is at present no method for
overcoming fading signals when these are
due to natural causes and not to any par-
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ticular fault of the receiving apparatus or
position of the aerial

Q. 2. Would coal, rocks or mineral de-
posits in adjacent hills affect reception?

A. 2. Mineral deposits in the vicinity of
a radio station particularly if these sub-
stances are located in hills or mountains
near the station will cause poor receiving
and transmitting efficiency of a permanent
nature rather than bear a relation to fading
signals.

., Cor}ccrning the interesting phenomena of

Fading Signals,” radio engineers at ths
Burcau of Standards, Washington, D. C.
have done considerable work along this
line of late and it is expected that the re-
]s_u;tt of their reseaches will soon be pub-
isht.

USING A. C. FOR B VOLTAGE.

l5107) Elmo S. Roberts, New York City,
asks

Q. 1. Can A. C. stept-up by means of a
small transformer be used in place of a “B”
battery ?

AL No: not directly, it must be recti-
fied into a direct current. An article on this
subject will appear in the September issue
of Rapio NEws.

ENGLISH AMATEURS PURCHAS-
ING AMERICAN APPARATUS
FROM UNITED STATES.

(198) H. A. \Voodyer, Stockport, Eng.,

asks

Q. L. Are there any restrictions against
the export of radio supplies from American
manufacturers to English importers hold-
ing the Postmaster General’s radio receiv-
g licenses?

A. 1. No, as far as we know there are
1o restrictions against this practise. In
fact American radio supply houses are re-
ceiving orders from kEnglish customers
regularly.

Q. 2. What is wavelength of a three
wire aerial of the inverted “L” type. each
wire 35 feet long. 35 feet high with a 12-
foot lead-in composed of No. 14 copper
wire?

A. 2 The approximate fundamental
wavelength of the aerial you describe is 140
nieters.

DETERMINING SPARK COIL
VOLTAGES.

(199) ]J. Phillips of Chicago, [1l,, writes

Q. 1. Please publish in your "“I-\Want-
To-Know” columns a simple method for
measuring spark coil voltages.

A. 1. The following is a brief table
showing the approximate spark voltages
in ordinary air between two brass balls two
centimeters in diameter

Spark Length in Cm. Spark Voltage.
0.1 4.700
02 8.100
03 11.400
04 14.500

(Continued on page 121
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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.

97

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

3000 8N

COMPLETES

DOUBLE SEFY |

$ 5.50‘;__;:-5*

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.

If, by chance, you

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.”

Our Bulletin No. 19B IlHustrates and describes the C
MURDOCK APPARATUS. A Copy Will

omplete Line of Reasonably Priced

Be Sent at Your Request.

WM. J. MURDOCK CO.

509 MISSION STREET,

50 CARTER ST.
CHELSEA (BOSTON 50)

MASS.

SAN FRANCISCO, CAL.

www.americanradiohistorv.com
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FOR YOUR CONTROL

PANELS

Type TID Base Flange Model D. C. Voltmeter

You need an ammeter, range 0-1.5
amperes, on your receiving panel
so as to adjust the filament current
to exactly the right value. A volt-
meter to mateh, range 0-50 volts.
for the "'B'" battery is desirable also.

Roller-Smith Type TID instru
ments are ideal for this purpose, and
are furnished in flush or base flange
models as preferred. Owverall dia-
meter is 314 inches. Described in

Bulletin V-400.

For your transmitting panel we
offer a wide assortment of wvolt-
meter and ammeter ranges, to take
care of all requirements, in Type
TID for direct current and Type
TIA for alternating current. Bulle
tins V-400 and V-420 sent free on

request,

Deliveries are unusually prompt

OLLER-SMITH C@MH”ANY

‘3‘_??\.&11 instrumenis Meters ana Clecun Breakers

MAIN OFFICE:
15 Barclay Street, New York
WORKS:
Bethlehem, Pennsylvania

CHICAGO-—-Monadnock Block
CLEVELAND-—8523 Euclid Avenue
DETROIT-—Majestic Building

Other Offices in Principal Clties

it

RADIO LEAGUE
MEMBERS!

50 name cards with name, address, and
emblem of RADIO LEAGUE printed
in upper left hand corner. 45 cents.

100 Notchcuds and Envelopes printed with
name and address, und emblem of RADIQ
;,IE;ASGUI-. printed In upper left hand corner
No stamps accepted, cash must
order.

Printing Arts Pregs

483 East 24th St.

uccompany

Paterson, N, J,

AL R0 AN 13001 O TR OLRO VL

A Unique Static

Eliminator
(Continued from page 71)

R TTR T —-

radio telegraphy. By this we mean that the
instrument tunes to the gcoustic wave and
therefore has nothing to do with the elec-
trical circuits of the receiving equipment.
Sounds of unlike pitch are naturally of un-
like acoustic wavelength and thus the device
ffers a method of tuning to any gwen
acoustic wavelength just as the regular re-

ceiving apparatus may be employed to dif- |

ferentiate between radio wavelengths:

Spark signals or continuous waves may
be received equally as well. One of the out-
standing features of the instrument is that
it not only reduces static but reduces to
a mmmmum other forms of interference as
well, such as that caused by inter-station.
For instance, two stations of nearly the

same ntensity working on the same radio |

wavelength cause the individual reception
of either to be practically impossible. How-
ever, if they are of different spark frequen-
cies and therefore produce slightly different
tones in the telephone receivers, the device
will enable the operator to differentiate be-
tween the two and thus permit either one
to be received. In the reception of undampt
waves it is generally known that consider-
able difficulty is often experienced on ac-
count of the compensating or back-wave
which is caused by the production of beats
within audibility. = Differentiating between,
or concemntrating on one of the two notes
requirecs a great deal of practice and an
operator must be well trained and experi-
enced in this sort of reception before he is
qualthed to handle trans-oceanic or any
other kind of traffic employing continuous
waves. \With the use of the present device
however. this difficulty is overcome owing
to the fact that it entirely eliminates the
back wave, leaving nothing but the pure
beat note, thus rendering the final reception
much more distinct. Fig. 1 shows an ordi-
nary short wave generative circuit having
two variometers and making use of the
signal filter we have just described. As
may be seen, the device is connected across
A and B where ordinarily would be inserted
the regular head-set. An important factor
15 that since the instrument is not an elec-
trical one no additional batteries are re-
quired for its operation.

In conclusion it may be said that the in-
ventor is at the present time developing
several improvements and appliances de-
signed to make the present static eliminator
absolutely fool-proof and efficient so that
not only will it prove exceedingly valuable
to commercial radio interests but to ama-
teur operating as well. At any rate Mr,
Lynch is to be complimented for this inter-
esting development and addition to the
radio art. One thing certain the elimina-
tion of static and other forms of interfer-
ence by means of an acoustic weeding-out
system would seem to be a step in the right
direction.

BUREAU OF STANDARDS DE-
VELOPING RECEIVERS FOR
RADIO WORK.

The United States Bureau of Standards
of Washington is conducting a comprehen-
sive study of telephone receivers for radic
telegraphy and telephony. The primary ob-
tect of the research is to determine the best
type of receivers, but it is probable that
much other useful information will be ob-
tained as regards methods of measuring
the strength of signals and the determina-
tion of a standard “artificial ear” to which
the ears of any ohserver can be referred.

www.americanradiohistorv.com

PIGEON SUPPLY HOUSE.
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NEW WAY
to LEARN WIRELESS

Learn to transmit and receive messages
by new direct method. No instrument or
key needed —no instructor or assistant
required. Learn in half the time with
less effort. More accurate than any other
system. None other like it—entirely revo-
lutionizing.

The following explains itself :—

“With your method of Wireless In-
struction Without Instruments have
learned to use key in transmission and
would recommend same to anyone who
desires to learn without the expense of
a lot of junk?”

E. J. ROANE, Jersey City, N, J.
276 A Grant Avenue.

COMPLETE INSTRUCTIONS

for Continental Code ONE DOLLAR post-
paid. C, K. DODGE, Mamaroneck, N. Y.

LEARN RADIO

at an up-to-date school where the
Faculty and Equipment are the
best to be obtained.

Fall term begins Sept. 13th. Day
and evening classes.

Write for literature or visit

MASSACHUSETTS RADIO
AND TELEGRAPH SCHOOL
18 Boylston Street, Cor. Washington
BOSTON, MASS.

Arthur Batcheller
Guy R. Entwistle

R.F. Trop

TE————

| W. SIEGERT

Wood & Metal
Patterns & Models

1250 WEST 97th PLACE
CHICAGO

ILLINOIS

“DON'T READ THIS”
'lr you are NOT Interested In improving-your wireless
set.

Our FIXED CONDENSERS for AUDION CIRCUITS
will atop those mushy signals.
Style No. 1 - - $0.65
Postage extra. Send stamp for circulars.

RADIO TESTING STATION
25 Sturges St. Binghamton, N, Y.

Make $60 a yoar profit from one
palr.  Thousands are dolng It
right now. It's oasy, pleasant,
profitable work and we help you

got started.
Write today for circular.

Box 251. Hanover. Pa,
“"Pleeons-Poultry - Pet Stock™
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The Demand \\
for Good Wireless Operators
Far Exceeds the Supply

The New York Wireless Institute will make you an operator—AT HOME—in your spare time—quickly,
easily and thoroughly. No previous training or experience required. Our Home Study Course has been
prepared by Mr. L. R. Krumm, Chief Radio Inspector, Bureau of Navigation, N. Y. Radio experts able
to impart their practical and technical knowledge to YOU in an easy to wunderstand way, will direct your
entire Course. The graded lessons mailed you will prove so fascinating that you will be eager for the next
one. The instruments furnished free, will make it as easy to learn the Code as it was to learn to talk. Al

vou will have to do, is to listen

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 vour earning power. Men who
but yesterday were \Wireless Operators are now
holding positions as Radio Engineers, Radio In-
spectors, Radio Salesmen at salaries up to $5000
a year.

This wonderful Set for learning the Code furnished free with our Course

The Transmitter shown is the celebrated Omnigraph
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 Qmnigraph, 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 Omnigraph—the same
model Omnigraph 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 largest 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.

Travel the World Over

A Wireless Operator can visit all parts of the
waorld 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-
mig 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 te enter
the fastest growing profession—Wireless—may do so.

Send for FREE Booklet

Without 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. 22, 258 Broadway, New York City

rl-------------ll--------------

New York Wireless Institute
Dept. 22, 258 B'way, N. Y. City

pert \Wireless Operator.” containing  full
Course, including your Free Imstrument offer

particulars of

Name

Address

City or Town Stat

www.americanradiohistorv.com
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Indicating
QUALITY

iThe Corwin
Indicating Dial

recognized by Radio Men as a
popular and needy addition to any
set, has been further improved and
now comes in two sizes, three
inches and three and seven-eighth
inches in diameter.

This larger dial (374 in.) fills the
general demand for an indicator to
fit the standard one-quarter inch
shaft; quality and workmanship
better than ever.

3 in.dial only, 75¢. With knob $1.30

375 in. dial only, $1.00.
With knob $1.70.

Sent postpaid anywhere.
For Sale at all Radisco
Agencies

i ‘T'en cents brings our latest catalog
to vou, describing the above dial
and all standard radio apparatus.

A. H. CORWIN & CO.

4 West Park Street
NEWARK, N. J.

Dept. B2

a o T s

[

a0

The
WIRELESS EQUIPMENT
Co., Inec.

Furnishes all kinds of reliable radio

apparatus at lowest prices. Send for

latest bulletin No. 147D on new ap-

paratus.

188-190 Greenwich St.
T —

M — p—
Loose Couplers
A Cembination Loose Coup-
ler Parts and accessories.
rno Send 3¢ stamp for lie,
ctature which is sie

A—— L0 101 CEeSt YOt
J. F. ARNOLD 2082 Lexington Av. N.Y

Established 1910

New Yor|

The Braun Loop
Antenna

(Continued from page 70).

tains the high frequency amplifier, the plate
battery, tuning condenser of the loop cir-
cuit and the telephone. Another case con-
tains the accumulator for heating the tube
filaments. In fact, the whole can readily be
carried in a portfolio, a most desirable
factor, indeed.

In Geltow, near Berlin, there has been in-
stalled a huge Frame Antenna, comprising
two frames of 6 turns and about 28 meters
side length, suspended from a wooden mast
40 meters high. Onec of the frames is tuncd
for communication with New Brunswick,
U. S. A, to the wave length of 13,500
meters, which differs only by 7 per cent of
the wave length of the Nauen Station
(12,600 meters), and which is situated at
a distance of 20 kilometers. In order to in-
crease the receiving capacity of the station,
arrangements for communicating with An-
napolis (17,000 meters) had to be provided.
Inasmuch as this connection had to be per-
fected in a very short time, the installation
of another 40 meter mast was out of the
question, but the other frame could be so
arranged as to receive the Annapolis wave
without any mutual interference. In fact,
there is no objection to fitting even further
frames on the same mast.

Another somewhat smaller frame an-
tenna instailation, which is only 20 meters
in height, allows the signals from a number
of American stations (New Brunswick,

Tuckerton, Arlington, etc.), to be received

Antenna

- lefephones

Migh frege ompl

" low fregu.ompl.

ﬁ.'y,l
Diagram of
Employed with the Braun Loop.

Schematic  Circuit Hook-Up

with sufficient sound intensity in the tele-
phone as to be readily overheard in a room
at 10 meters distance from the receiving
room. This, however, by no means ex-
hausts the capacity- of the apparatus: A
Morse apparatus of exactly the same type
as used in the official telegraph service will
record on a strip of paper the signals from
an American station working at the high
rate of 30 to 70 words per minute, tho the
apparatus will function as well at twice this
speed, when even the most skilled telegraph-
ers will not be able to receive and copy with
the regular telephones, The most astound-
ing achievement, however, no doubt is that
telegrams from America are, without any
disturbance, thus recorded on paper, while
al the same time the mammoth station of
Nauen at only about 20 kilometers distance
howls into space, messages so powerful as
to be heard by Australian stations, 20,000
kilometers distant. This freedom from in-
terference, of course, is insured by instal-
ling the frame in the most unfavorable
direction to Nauen radio and in the most
favorable direction for the United States.

Portable loop antennae such as those
represented in our illustrations will lend
themselves toea multitude of uses. In the
railway train and rowing boat, nay even
when on a walk, everyone will be able to
communicate with distant friends.

The most valuable feature of the Braun
antenna is its remarkable directive effect:
two stations situated at a known distance
from one another allowing the position of
the sender and its distance from the re-
ceiving slations to be readily ascertained.

www.americanradiohistorv.com
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G. A. Standardized
Apparatus

G. A. GRID CONDENSER

A pure paraffin paper free
from chlorine and other blend-

ing agents wrapped

tightly

around a special strip having a

high insulation resistance.

Be-

tween the layers of paraffin
paper are two tinfoil plates and
from each plate a heavy copper
foil extends to and is securely
eyeleted to the ends of the insu-
lator strip. A sealed wrapper
protects all and adds attractive-

ness.

Very careful selection of

material and better workman-
ship tend to reduce losses to a

minimum.

Every condenser

tested to 0.0005 mfds. capacity.

Postpaid

Price 35¢

in the U. S. A 45c.

DEALERS. Let us tell you about
a real seller, something that has
sold the country over and that is
only started to make profits.

The General Apparatus

4310-N Broadway

N.Y.C.

AUDIOTRON
ADAPTOR

Consists of standard 4 prong base
with brass supporting conneclors.
Permits mounting tube in vertical
Dosition so fllament will not sag
and touch grid.
$1.75 POSTPAID
NEW “VT'" SDCKET

$1.00. Marcont Grid Lesk {wlithout
base) 530,

Mica-Copper-Foll Grid Condenser.

Wo strongly recommend our 44 Volit
Varlable 8" Blﬂ.l} for use with
Dotector 'V T’’’ $3.50,

Moorhead Electron Relays, $8.00.
{With astandard base. 8es Moor-
head adv.)

$i0_ Qenoral fadlo Ammaters, $5,
{0-235 amps. for antenna radiation
or filament current Indication.)

PARAGON
RHEOSTAT

The € ohm reslstance per-
mits flue fllament controt
with 4 or 6 volts. 2%" dia.
i Bes March R A, N_, page

487, for detalls, Shaft re-
versible for back mounting.

$1.75 POSTPAID

Western EKlectrio P-11

Ariny-Navy Phones, $12.
8 al Acme Amplifying
aforniers t0 uie with

above phones.  $4.50 un.
moun With stands, $3.

GROUND WIRE, 8¢ Per Ft.; §7 Per 100 F1.

Gaod 100 Amp. 600 V. Lightnirg Switehes, $4.

RADIO EQUIPMENT CO.

630 washington Street
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Entire Satisfaction

is what our customers say.

ARE YOU

GETTING ENTIRE SATISFAC.
TION from condensers you have
purchased elsewhere?

IF NOT, we are sure you will be
pleased with what we are offering,

because, we manufacture only the
BEST.

4300 All we ask is GIVE US A4 TRIAL.

This month we wish to announce a NEW MODEL of VARIABLE CONDENSER, which will be known
as SERIES ““I'”. Tt is of the same general construction as our SERIES “S” condenser, but is built of heavier
material, the aluminum plates being die stamped from 1/32” hard rolled stock. The spacers are also of heavier
stock, and the general assembly insures a very rigid instrument. At the present time we are unable to fill orders
for the SERIES “S” condenser, as we cannot obtain materials, but can ship the NEW SERIES “T" or the
SERIES “L.” condenser from stock.

SERIES “T”. PRICES SERIES “L”.

No. 20 2 plate Vernier. .................. - .$2.00 No. 2300 23 plate, .00075..... , .$6.00
No. 70 7 plate, approx. .0001 mf. ....................$2.35 No. 4300 43 plate, 0013 .. .. ...88.00
No.130 13 « = 0002 m.f. ..... T ..$2.75 No. 6300 63 piate, 002 .......... Jobead b e s $10.00
No.170 17 ¢ @ 1B003) ToM. 8% e s ani opEmms dax se ($3.15 Include postage for two pounds.

No.230 23 *“ 0005 maf. ooinndneamiags ..$3.60 Prices include knob and pointer and mounting
No. 310 31 0007 mf. ... $4.30 screws. Specify whether brass or nickel pointer
No.430 43 « 001 mi. ........ c......$5.25 and screws, and thickness of your panel.

No. 630 63 0015 mf. .... s .....$7.50 Either style of condenser, fitted with indicating dial
Include postage for one pound to your city. at additional cost of 75c.

511 West Washington St. A. J. EDGCOMB Los Angeles, Cal.

You want the best your money can buy. Our reputa-
tion for reliability during 12 vears of manufacture of
high grade radio equipment will insure vour satisfaction
to the smallest detaul.

IF YOUR INVESTMENT IN RADIO MUST
BE LIMITED

You can even less atford to experiment with unknown
products.  You will find our apparatus will in every
case give you the
greatest value for
the sum nvested.

T'he patented principle on which our Type L High Tension Trans-
former is constructed places it above comparison for charging the
condenser used in radio transmitters.

Maxhaum

Power Secondary Required
Tating Volts Condenser Price
i KW 20,000 .01 M.F, $24.50
s K.W. 29,000 .01 M.F. 28.00
1 KW %0,000 01 M.F. 40.00 Radion Receiving Trunsformer 200-8000
Complete Cataiogs malled on receipt of 6c stumps. Meters.  Price §14.00.

CLAPP EASTHAM CO, 120 Main St, Cambridge, Mass.

Our Apparates Carried in Stock by All Good Dealers. 1f Your Dealer Won't Supply You Write to Us.

www.americanradiohistorv.com
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RADIO
SERVICE

apparatus is designed
and built to give you
complete satisfaction.

Each piece of ap-
paratus is thoroughly
inspected and tested
before it leaves our fac-
tory, thereby insuring
you of a product that
will work perfectly.

The AUDION CON-
TROL PANEL as lllustrated sells for only $6.50
and operates as well as the more expensive klnd,
while the material used In its constructlon is the
best obtalnable,

The Radio Service V., T. Sockets are acknowl-
edfed as the best obtalnable. The triple tube
t¥pe s lllustrated.

Type SI—Single Tube (for Inslde motnting).....$1,20
Type S2—Single Tube (for bench and sxperimental
use) B 1.80

Type S3—Double Tube (for amplifier yse) 2,75
Type S4—Triple Tubo (for detectar and two-stage

amplifier or three-stage amplifier use).. 3.75

The above receptacles are all made ln two styles,
for either recelvlng or transmitting tubes. This
should be specified when ordering.

If your deuler cannot supply you, erder direct.

TYPE S4 PRICE $3.75

SPECIAL—A Ladlo Service 3" etched alu-
minum dlal graduated from 0° to 180° for 30
cents postpald. A llmlted quantity only on
hand.

Grid or Telephone Condensers 35 cents each

RADIO SERVICE & MFG. CO.
LYNBROOK, L. I NEW YORK

AN OPPORTUNITY

for amateurs to get the benefit
of a profit gharing plan.

THE CO-OPERATIVE
RADIO ASSOCIATION — with
its  great wholesaule buying
power, fills a long felt want in
amateur circles. Members get
substartial discounts on any ad-
vertised instrument or part.

Send your membership fee of
ten cents at once and get the
benefit of an organization made
for amateurs.

Write to

The Co-operative Radio
Association

849 Freeman St.
New York City

Attention Beginners!
WILGO WIRELESS PRACTICE SET
» The fiest need of evely amateur, Hightone
v ,;7 buzzer aud key for Jearning code. Also for
_— test buzzer and four other purposes. With
code. and instructions, $).25 Postpald.
THE WILCOX LABORATORIES, Lansing, Mich.

I

| June 8—Code Two—Bo

I June 1t1—Code

Navy Broadcasts For
Amateurs

Code Translations for Month of June

[Ed. Note: [Each month an abstract of the ama-
teur code messages sent-out by the New York Radio
Station NAH will be published in Rapto AMATEUR
News. The purpose of tiis is so that amatenrs who
copy this code may have a means of checking up
what they have reccived and this know how they
are progressing in receiving ability,)

The following messages were broadcasted
in the Amateur Radio Code by Navy Radio
Station, New York, N. Y. on 1,500 meter
wavelength, during June, 1920:

june: 1—Code Two—Following from Boy Scout
Headquarters quote Merchant Marine Depart-
ment American Library Association announces
via Navy and Boy Scout Radio Service that it

sup[:lies vessels sailing under American flag with

books of fiction, travel and nautical instruction.
Period boxes contain seventy to eighty books
exchangeable at Dispatch offices in large ports.
Period please tell local newspapers. Ungquote.

June 2—Code Two—Following from Boy Scout
Headquarters quote American Library “Associa-
tion announces via Navy and Boy Scout Radio
Service that it is raising fund to provide hooks
for merchant sailors comma coast guard comma
lightship and lighthouse personnel.  Period men
who have used “Ala" books can help by writing
to newspapers. Unquote.

June 3—~Code Eight'—High power radio station at
Lyons, France, transmits to Navy ships on four-
teen thousand meter undampt wave at midright
Snd twelve thirty PM Greenwich mean time each
ay.

June 4—Code Ten—Translation of amateur code
message sent during May was mailed to the
AmaTEUR RADIO NEws. June second period these
translated copies are available to any one re-
questing them. .

June 5—Code Four—Giant battleship Tennessce
laced in commission at New York Navy Yard
dne third will have one of the most medern
radio installations in the United States Navy.

June 7—Code Two—Red Star liner Laplandy was

first ship to respond to SOS call of SS. Ber-

gensfjord on June fifth nineteen nineteen.

Scouts headquarters re

port Willam H. Kendrick assistant director of

agricultural extension work West Virginia has |

arranged for Lectures on Radie and scouting at
the state meeting of agricultural club boys
Morgantown June fourteenth to nineteenth,

June 9—Code six—Recent tests of obtaining radio
compass bearings of seaplanes in flights have been
highly successful.

June 10—English—It is understood that Boy
Scout headquarters Fifth Avenue Building New
York City is considering a plan which provides
for the opening of a technical department for
the purpese of furnishing information for radio

|

amateurs relative to efficient radio installation |

period when this department is in operation it

will answer all correspondence relative to this |

subject as a courtesy to radio amateurs, .
0 Two—The name of the United
States cruiser North Carolina has been changed

te Charlotte period call letters “NMN" will be |

used.

June 12—Code Six—Returns from the Chicago and
San Francisco political conventions will be hroad-
casted by radio on both coasts,

June 13—Code Eight—The Rockaway air station
has resumed radio experimental work and will
use call |etters “C gseven L.

June 14—Code Ten—The large Japanese battle.
ship Matsu launched last weeE at T‘;kio will have
a powerful modern radio installation period call
letters not yet assigned.

June 15—Code Two—The former German battle-
ships Ostiriesland and Frankfort will probably
arrive at New York next August period arrange-
ments will be made for radio amateurs to visit
the ships to inspect the radio equipment.

June 16—Code Four—Following received quote
ohn Newton of Bay Side, fong Island New
ork comma whose age is fifteen years comma is

a radio operator on training ship Newport period
Newport will cruise in Mediterranean and South
Amecrican_waters till October unquote.

une 17—English and Code Six—Following re-
ceived quote on Memorial Day Philadelphia Sea-
scouts dedicated their base training station at
Homesburg Pa stop This is the second Seascout
training station on the Atlantic coast comma the
other being at Bridgeport comma Connecticut

stop All scouts _n-Eort receigl of this message
to headquarters Fifth Avenue Building New York
unqnote.

June 18—Code Two—Name of United States Navy
Cruiser Montana has been changed to Missoula
period Call leters NKM will be used,

June 19—Code Two—High [:ower radio atations
are having difficulty to work across Atlantic be-

cause ol the unusually heavy static on long
waves.
June 20—Code Four—Arrangements are being

made to equip Shipping Board ships with arc
transmitters to work on twenty four hundred
meters.

June 21—Code Eight—Meteorogical reports for
British Aeronauts are broadcasted ddily by

(Continved on page 104)
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H For Homes, Offices,

Factories, Farms

Complete Wall Set
Magneto Telephone

J Western Electric Type URhistis a

complete
€0 m mercial
telephone
station.
They were
bought from
telephone
exchanges
who put
in Cen-
tral bat-
tery types.
Slightly
used but
guaranteed to be in
Al working order.
The cabinet is of pol-
ished oak, piano finish,
within which is con-
tained the powerful magneto, the 300
Ohm polarized ringer, an induction coil.
Tl}e magneto is exceptionally efficient,
being of the two bar type with brass
gear transmission. The extra sensitive
microphone, mouthpiece and two gongs
are mounted on the front of the cabinet,
giving the entire instrument that desir-
able appearance of compactness and
efficiency. Guaranteed to work over 20
miles. The telephone receiver is a double
poled one, and has a hard rubber case,
Seven binding posts are provided for
connections.

The Instrument 1s one which we can offer
with pride to our patroms at a ridiculously
low price, It is unobtalnable anywhere else
at less than $15.00 and s an instrument un-
equaled In value for the price we ask. Blze
over all 11x10x8 In.

Long Distance Telephone Set— $7 00

One statlon......... ... ...
Shipplng we!ght, 15 Ibs.

Twos;'l‘:)t;;?:; welght, 25 1bs..... $]3. 00

Send 6¢ in stamps for our bi 160 page
Wireless and Eleetrical Catalog }so. 22.’ ’

THE ELECTRO IMPORTING (0.

231 Fulton Street, New York.

COMBINATION No. 2

I—11 Plate Perfcction Knock Down

Variable Condenser ..$1.80

1-—Ne. 67 Corwin lndic'a.ti‘n'g. Dul .. 1.30
Tetal value $3.10

Special for August Only, $2_50

and 10 cents postage

Our combination No. 1, published last
month met with such general favar among
amateuts that we. in consideration of the
confidence placed in us, are offerlng for
this month a value which we consider
even greater than our former combina-
tion, and at the same saving of 60 cents.

Our satisfaction or money back guar-
antee applies to this offer as well as al]
goods we sell.

Our firm name is being copled. Make
sure when ordering goods from us to

lopk for our "PRACO"
il

trade mark.

PENNTRADIO
o '[3,, 'n.  APPARATUS CO.
f/‘/‘ \*\0 Depe. L;Qeudlng. PnB.Dx e
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DE FOREST

Unit Receiving Sets
Give You Better Apparatus at Low Cost

E FOREST Unit Receiving Sets offer the most practical system

D of securing accurately designed and highly efficient receiving
L apparatus without paying for expensive factory assembly and
costly cabinets. You buy the individual instruments, ready mounted
on Unit panels, and assemble and wire them yourself. Youy can
start with a few Units and then build up, always fitting new Units
into the system as additions to the old, to increase your selectivity
and circuit efficiency. You can even fit these Units into any system
you may now have.

If you are going to take up wireless work, find out about the
DeForest Unit Receiving Set before you get your apparatus, It will
give you the most highly developed Radio Instruments obtainable.
And if you are an Amateur, Student or Experimenter, this Unit
System holds even greater possibilities because in using your own
ingenuity in assembling and wiring the Units you will greatly
broaden your Radio knowledge. There are many possible Unit Set
combinations and you should

Send for the De Forest Radio Manual

which describes the Unit System in full and
also contains much valuable general Radio
material. Send 10 cents for a copy at once.

DE FOREST RADIO TELEPHONE AND TELEGRAPH COMPANY

Inventors and Manufacturers of High Grade Radio Apparatus

103

HE typlcal! 13-panel DE FOREST

Unit Recelving Set shown below con-
slats of & Tuner with ware length range
of 150 to 25,000 meters; a ¢rystal and
an audlon detector, and a Ohe-sisD
amplifier. This Set ls the most com-
plete and efctent recelvlng apparatus

ever put out under $175.00. Its cost s

less than that; the entire set of Units
shown below totalling. only

$162.64

Simplicity, Absoluts Rellabllity, Econ-
omy and a Broader Radlo Knowledge
are #ssufed with the DeForest Ualt

1403 SEDGWICK AVE. NEW YORK CITY
Lee De Forest Incorporated, 451 Third St., San Francisco, Cal.

System. Western Distributers Shipments Made from San Francisco Stoek

S LA Wnnny;v\munff,?-

/iﬁ\ te u\gwﬁugélm

RADIO APPARATUS

Distributors of Reliable Radio Apparatus for Schools, Colleges
and Experimenters in Fvery Branch of the Radio Field

S PITISCGO ™ THE SIGN OF SERVICE AND REMEMBER! WE CARRY AN IMMENSE
IMMEDIATE DELIVERIES! ALL WE ASK STOCK AND CAN MAKE IMMEDIATE DE-
IS A TRIAL! LIVERY ON EVERY ITEM LISTED!

TRANSMITTING TRANSFORMERS MODULATION TRANSFORMERS
(Latest type) (For Wireless Telephone)

Waltt, unpunted e A-3, unmounted ..

Walt. mounted Acmo A-3. seml-mounted

Watt, yamounter Meme A-3. mounted

Watt, mounlel:"‘l F. D. PITTS CO., BOSTON, MASS.

Rrte unmaul HONEY.COMB COILS
000 Watt, mounted 5 p

T ITZENDRAHT WIRE While they
D. FITTS CU.. BOSTON, BASS 1L 1‘_,60‘- 930-1030 meters {

TRANSMITTING CONDENSERS 100 430-Lico

(I)Ill)i“ﬂr) '00 lggg_-‘_)ggg
i 10000 1350- 4800
K. W, 14000 2050-6300
K. W, 21000

4000- 12000
Ko W 26000 5000-15000
8000

6200- 19000

Aome
Acme
Aomo
Acmio
Aome
Acme

LL
OSCILLATION TRANSFORMERS Lt
Type No. Y200 Clapp Fastham, large, for % K. W,
D-100 . .
13-101
103 1
N- 108 1
<L

< 16O D. PUTT8 CU., NTOSTON, MASS I

Hultabla for spark oolls 7000-21000

AM-HEN l,;ul' 1*roteutor D
D

PITTS 0. BONTON. MARS CONTINUOUS WAVE POWER F. D PITTS €O BOSTON M asS
SPARK-GAPS TRANSFORMERS o T_l:'.!;['lZIPHONES (Pair)
\ K W (For Wireless Telephone Work) N E u\l‘"'-"". <. 3“‘-’ o
Amrad Type -3 K.V et ’ Y " Supert
fagwurd-Littlo’ Wondor. = Any, sote, < RomasJ00 et | ;
Y D MTTR CO.. UVOBTYON, MAS

16.00
[
IMPORTANT !

A -101-A  luternational
Y-100 Clappy Enstham up to 4§ K. W
424 Murdock :

Amrad Type (-1 |

3000 Ut

Ol Ly nouiited

. IMTTE CO. NOBTON, MASS PITTS CO.. BUSTON. MASS

Lvery article listed sent to any part of the United State:
We want your business!
(Ikeep this ad and watch for next month’s

F. D. PITTS CO., Inc.

Dept. C. Boston, Mass.,

Postage or express prepaid

Send 6 cents in stamps
for new catalog !

Series No. §

12 Park Square

U. S A

www.americanradiohistorv.com
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Stromber¢-Car

- H ad Sets

e

Equipped with Non-conducting spool
heads and slotted pole tips which
eliminate eddy current losses.

All operating parts :
Carlson Radio Head sets are housed in
dust-proof and moisture-proof aluminum cases
Diaphragm is mounted metal-to-metal. A
perature variation will not disturb the airgap
adjustments. Each set is wound to a resistance
of 2,000 ohms with pure copper wire and fur-
nished complete with 6-foot moisture-proof cord r
attached. This set; while it is constructed strong tion for
and durabie, is very sensitive.

or aboard ship.
Bulletin 1606 Gives Full Particulars.

STROMBERG-CARLSON TELEPHONE MFG. CO.

of the Stromberg-
s |
Tem. 0§ F

A sample

commercial
For use ashore Sice:

sent upon receipt of $12.
Try it in your own sta-

set will bLe
private  and
Radio Ser-

Meney refurded it

nNot satisfied,

Write

Rochester, N. Y., U. S. A,

L

1' i Pl

almiia

7

DEALERS.

arc our instruments. !
may pay more, but you can’t buy better.

If you don't stock Ace equipment you are missing a good line.

THE PRECISION EQUIPMENT COMPANY
2437 Gilbert Ave.

QST de ack

E

LET’S SING
TUNE: Baule llymn of the Republic)

Mine ears have heard the signals
From a dozen different lands
From Greenland's icy mountains
To Sahara’s burning sands

From the land of cherry blossoms
To where Mount Sorata stands.
And I've learned a thing or two.

CHORUS
Q. R. X. I'm going to tell yon
Q. R. X. I'm going to tell you
Q. R. X. I'm going to tell you
How you can get them too.

Dept. A

This spasm continued next month. Watch our ads, they are “different”. So
It's to our mutual advantage to get acquainted.

“You

Cincinnati, Ohio.

SENDING CONDENSERS.

COIL AND GAP COMBINATION, $3

3.50.

“YOU RADIO ENTHUSIASTS?”
Add This List to the One We Gave You Last Month:

PANCAKE HELIX. $2.70: SIGNAL TYPE, $5.00.
ARLINGTON RECEIVING TRANSFORMERS, $1| E
SPARIC COILS, 14" $4.50; %" $5.50; %" $7.48; 1%” $11.00; others,
QUENCHEOQ GAPS, $17.00 and $10.00.
“8” BATTERIES, Standard snd Cyclone Types, large slze, $2.20; small, $1.00.
EVEREADY “B" BATTERIES, $3.25; VARIABLE “B"" BATTERIES, $3.25.
ANTENNA SWITCHES, $4.50. $5.60, §9.25: SMALL I(NIFE SWITCHES, 30c, 80c, $1.10.
SPECIAL CARBON GRAIN TRANSMITTERS, $3.00; SINGLE RECEIVERS $1.75.
SPECIAL SENDING SET COMPLETE, just attach plug to your elec. socket, $18.00.
PRACTICE SET Includes BUZZER AND ICEY, $2.70; others at $3.25.
$1.75. these have pholo plates, good for sny spark coll.
BAKELITE cut Lo order. $2.00 per Ib. HARD RUBBER. $1.50 per Ib.
WIRE, all kinds, llst tn catalog, send 10e¢ for it.

MEMBERS OF THE RADIO CLUBS RECEIVE A DISCOUNT ON ALL PARTS AND APPARATUS.

AMERICAN ELECTRO TECHNICAL APPLIANCE COMPANY, 235 Fulion St, N. Y. C. Dept. R

OSCILLATION TRANSFORMERS, $5.00 up.
«40; IR, slze, $6.00; others, $22.00 up.
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sCoun'uued from page 102)

British Air Ministry Statjon comma call letters
GFA comma on fourteen hundred meters and by
Aberdeen comma call letters BYD comma on
thirty three hundred mnieters.

June 22—English—All amateurs are requested to
stand by Wednesday June twenty third for im-
R;nang test stop message from {lonorable ET

eredith Secrelary of 5riculturc will be trans-
mitted with request to deliver it to local Boy
Scout Headquarters for distribution to news:
}upe_rs and points in public places stop Navy
Radio New ‘Fork will broadcast this message on
fifteen hundred meter spark set nine thirty
Il;xh:j[ seventy fifth meredian time June twenty
third,

June 23—English—Following from Secretary Agri-
culturs via National Headquarters Boy Scouts
of America quote amateurs please rush this mes-
sage to local Boy Scout headquarters stop Please
rush to newspaper offices also post in public
Rlaces also report to National_headquarters New

‘ork period Message from Secretary Meredith
‘epartiment of Agriculture to Boys of America

<oo.n America needs your help in food produc-
ton iu gardens and on farms step. You can do
your country no better service than to show now
through your efforts your ability to become pro-
ductive citizens unquote. -

lune 24—Cade Ten—Paris Academy of Sciences
has offered prize of twenty thousand dollars to
person who finds a way to communicate with the
inhabitants of another planet,

June 25—Code Two-~iollowing reccived quote
suggestcd by L L McDonald Director Depart-
ment of Camping Boy Scouts of America tbat
amateurs consult jgcal scout headquarters about
radio in camps period There may be opportun-
ities for operators to secure fine vacation free of
CXpense unquote.

June 26—Code Six—Following received quote
country hoys will be welcome at al} Boy Scout
Camps’ this summer period a »plication should be
made at nearest Scout Headquarters period
plenty of fun and useful training according to
announcement from National Scout Headquar-
ters New York unquote.

June 27—Code Four—Following received quote
Scranton Pennsylvania Boy Scouts Counci has
six radio operators and an experienced advisor
who received training in mi itary service in
Frante it is announced by Boy Scout Head-
quarters unquote.

June 28—Code Two—Following received quote
American Red Cross is considering the develop-
ment of a plan to cooperate with the Navy and
Boy Scout Headquarters unquote.

June” 29—Code Eight—Foliowing received quote
more than one thousand camps will be operated
by Boy Scouts of America this summer it is
announced by National Director of Camping
period many of them will have amateur radio
stations.

June 30—Code Ten—Following received quote
Five Boy Scouts of America comma one from
each Borough of Grcater New York comma have
been chosen by competition to go on a tour of
all the Great National Parks as guests of the
far Western Travellers Association unquote.

TRACING RADIO STRAYS,

It is reported that all the amateur wire-
less telegraph operators of England are
to be called on to help solve the mysteries
of wireless wave antics and of strays—the
electric forces often caught by wireless in-
struments, but which are recognized as
stray electricity in the air.

It is now fairly well established, in con-
nection with Eiffel Tower signals, that
when it is raining at the sending end the
receiving end is apt to be poor; but that
if it is clear at the sending end and rain-
ing at the receiving end, the signals come
along normally. If it is cloudy at hoth
ends, the signals are better than ever. It
has long been generally known that after

| sunset the strength of the wireless signals

increases greatly; but the exact amount of
this increase in thousands of cases is
wanted for the study. )

The subject of strays is a big one in
itself; but if all the amateurs of the land
were on the lookout for them, and sent
in reports on all they noticed, it might
be found that they travel on certain under-
stood lines, like storms. or appear under
certain conditions of weather.,

HIS “RESISTANCE” WAS LOW!

Jim: Bill, had planned to get away with
one of those transmitting condeusers down
at the rarlio station.

Jae: Were his plans carried onut?

Jim: No., Bill was!

KENNETH COURTRIGHT.

e e ——— e e
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RADIO TELEMEGAFONE

Type R-1 with small horn $75
Type R-2 with large horn $93

DEALERS

Atlantic Radio Co., Boston, Mass.

Doubleday-Hill Electric Co., Pittsburg, Pa.

Pacent Electric Co., New York, N. Y.

Intermountain Electric Co., Salt Lake City, Utah.
Southern Electrical Co., San Diego, Calif.

Magnavox Representative, 606 Mutual Life Bldg., Seattle.

s g

ONNECT « A4 A"
to your detector or
amplifier, and <*B B
to a G-wolt battery

Ask for Bulletin 21020

THE MAGNAVOX
COMPANY

2701-2705 EAsT 14m™ STREFT
OAKLAND, CALIFORNIA

Quallty—Efflclency——Economy

These are the three factors which combine to make 1‘

all the equipment sold by us the best in the market today
A trial order will convince you. Our apparatus is service-
tested. Look at the bargains below and then use your

judgment.
COPPER AERIAL WIRE
50c per 100 Feet

Another large shipment of this excellent solid i
copper wire has just been received by us, The
gauge is No. 14 and the wire runs 80 feet to the
pound. We also sell No. 12 gauge at 80c per 100
feet. This size approximates 50 feet to the pound.

A FEW MORE BARGAINS

500 cycle test buzzer—shipping weight, 1 Ib. ... ... ... . $0.80
75 ohm watchcase receivers—shipping weight, 1 lb. ... ... 1.00
Marconi VT Audion bulb—class 2—-—shipping weight 1 1b... 7.00
Panel type rheostat—shipping weight 1 1b. ... ... . .. ... . 1.00
4 prong VT sockets, aluminum—shipping weight 1 |b.. . ... 1.50
Telephone plug and jack—slightly used—shipping weight

4 ounces—complete . . . ... ... o ., 0.85

Cash in registered letter, check or maney-order must accompany all
orders, If shipment by parcel post is desired include postage, other.

wise maiterial will be shipped by express collect. o 4
Our illustrated catalogue of 64 pages is now ready. 15c in Weather Proof Crystal Detector
stamps will secure a copy. This amount will be credited on Ths type of lh: d;lechkor llsl‘";:’rﬂlgl is being soslgs;t
Tices rnnglng 3 18 as ut rice is
your first order for $1.50 or over. q‘hls instrument s absolutely dust l;nd moisture
. S C pruuth1 The fcr s“cli wh.chl is one of ultr;\l moul;led
ina otk o oods metal, is encase ithio a glass
EleC tl’lCﬂl peCialty Ompaﬂy ﬁyl;nder r}gnde{n IF ndlmpervlojus to am‘-\;’ospherlc ?’E‘
tions. as ball and socket Joint. Sh ing weight
Dept. R—48-50 So. Front St., Columbus, Ohio 1 1b. Price $2.80. peine
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captuin’s cabin so the exuact time by wireless can
“GREAT" says one old sea dog. '"WHAT IN SAM
HILL WILL YOU BMART ALEC8 GET UI
NEXT!" Europsat stations copled in day time and
no fancy aerlal Is needed. A eingle wire about 40
long by 25 high will do the trick. London amateur
W. K. Wade, Clifton. Bristol, promises repori for

Which kind do you want! Blade for pamel mount-
ing and are complete with scale polater and knob.
Used all over the world now and still golng strong
No. C.O.D. orders Add parce! post. Buy from
your dealers and send us his oame If he cannot

11 plate knocked down.
21 plate knocked down
41 plate knocked down
11 plate assembled
21 plate assembled
41 plate assembled

Sold by your dealer or

The most wonderful Tuner in

the world for only $15.

month this Tuner beat in q test

one of the NAVY STANDARDS
at Ketchikan, Alaska.

10 Captuins of ocean go!ng ships have had thelr wireless operators Instal] one of our tuners in the

KNOCKED DOWN AND ASSEMBLED CONDENSERS.

TRESCO—Davenport, Iowa

Last

be had without using either tube, bell, or hand.
the magazines to publish ehowing how the amsteurs
there read our slgs In England. Junk your funny
wound cofls and get 8 regular two pound tuner that |
you can uso during the etutic season. 20000 meters
maximum wave length. Hook up on bottom of tuner.

supply you. Canadian amateurs buy from local
dealers or write us for nearest deaier. Formica
tops and bases. Blovable plates are screwed oo and
w0t clamped. ‘

which accompany each Receiver.
The use of this Receiver is licensed
coni patents.

tured by us must give satisfactory service.
with the sale.

A. H. GREBE & CO., Inc.

‘No Seals—No Secrets—BUT SERVICE!

There 1s only one Relav Receiver, the .

Inspection of the interior of this Receiver reveals design and workmanship
fully in keeping with its outward appearance.
The circuits used are thoroughly explained in the instructions and blue prints |

The GREBE RADIO guarantec is absolute and unconditional.
i Our interest in the purchaser does not terminate

Ask your dealer to show you onr lime of super-grade a/’para:um
If he docsn't carry it, write us for catalogue, mentioning I

72 Van Wyck Blvd., Richmond Hill, N. Y. |

Type CR-3 .
Relay Receiver ’

under the original Armstrong and Mar-

Each instrument manufae-

s neme,

mitting Qutht.

Loose couplers—$5.00
and up

Condensers—$3.25

and up

715 12th St., N. W., Washington, D. C.

S voueLoavHILL]
\ ELECTRIC €O g

JUST WHAT YOU NEED—

A Few More Parts to Finish That New Receiving or Trans-

Complete stock of Regenerated
Sets, Amplifiers, Detectors and
all other apparatus to make the

set complete.

Our Guarantee and Service backs every article sold.

While in town do not forget to pay us a visit.

DOUBLEDAY - HILL ELECTRIC CO.

Radio Department, Desk B

719-21 Liberty Ave., Pittsburgh, Pa.
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New Developments Ex-
' pected for the Professional
’ Radio Operator

We learn from an official of the United
| Radio Telegraphers.' Association that a
new system of grading operators was sug-
| gested to Admiral Benson by a committee
representing the operators at Washington
recently. By the proposed method experi-
ence and ability will be the main factors
determining the pay of an operator. The
grades would start with an apprenticeship
license and gradually lead up to that of an
expert and similar to the present system of
grading mates and engineers of seagoing
vessels. The method will of course, be
consistent with the examination require-
nents of the Department of Commerce but
will probably be more severe than at pres-
ent.

Rear Adiniral Benson and Secretary of
Commerce Chamberlain seemed favorably
imprest with the suggestion, and more in.
formation on its fate will be announced
later.

In general, the purpose of the proposed
hew arrangement is designed to improve
the quality of operators as well as increase
the pay of able men in duye proportion to
their experience and knowledge of radio.

DEALERS AND MANUFACTURERS
EXPERIENCE DIFFICULTY IN
SECURING RAW MATERIALS.
Amateurs often wonder and sometimes

acquire considerable peevishness by delays
they experience in receiving shipments of
radio parts or instruments. These unpleas-
ant conditions often result in bad feeling
and unsatisfactory dealing. However, be-
fore passing judgment on the cause for
delays, etc., purchasers should consider the
great difficulty sometimes experienced by
manufacturers in securing raw mater;al
and the consequent delays to the dealers.

One reason for this is that the great
rush and demand for apparatus occurs dur-
ing the fall and winter and thus the sum-
mer months remain comparatively idle. QOne
way to assist these unfavorable conditions
and at the same moment overcome delays
at the time you most wish your instruments
and parts, which, is naturally in the winter,
is for you to place your orders during the
present period when the factories are com-
paratively working at low pressure. Thus
manufacturers and dealérs would better be
able to gauge their requirements and conse-
quent output.

DEATH OF MARCONI'S TEACHER.

Prof. Augusto Righi of Bologna has died
at the age of 70. To most readers the an-
nouncement of this man’s passing means
nothing, whereas if Marconi died few
would there be who would not know that
the wizard of radio had passed the way of
mortal flesh. And yet it was Prof. Righi
who in his laboratory .in the Italian city
took up the boy with the Italian father and
the Irish mother and taught him the won-
ders of the Hertzian wave which eventually
resulted in Marconi’s invention. Sir]ce
| Marconi was a very young man when he in-
vented his system of radio telegraphy,
using the principle that between the ether
waves there was a “filler” which could be
made to transmit energy thru space, he was
not therefore very long from under the
\ teaching of the Bologna scientist when the

tutorship bore a fruit which has been »
blessing to all mankind.
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A “RADIO” PILOT.

The United States Navy Departinent has
perfected its new “radio pilot.” The sys-
tem has been installed in New York Har-
bor, and eventually, it is expected, will end
Lhe usefuiness of the picturesque pilot and

Is rig.

By means of electrically charged cables |

large vessels will be able to enter the har-
bor, even on the darkest nights. Two
hoops are placed some distance from each
other, composed of numbers of turns of fine
wire, connected with a delicate electrical
registering apparatus, “h1ch, in turn, is
connected to telephone receivers. By means
of the latter sounds are detected.

The hoops pick up the electric currents
by induction thru the intervening air and
water. By the relative strength of the in-
duced currents it is possible to determine
the distance of the right-hand and left-hand

cables, and hence whether the ship is steer~ |

ing a middle course between them.

When one induced current becomes
o Stronger than the other, the course of the
* vessel is altered until the two again balance
each other. This occurs when the vessel
holds a middle course. The radio pilot will
probably be placed in operation in a few
months,

A SHOCKING DEATH.

After the disappearance of some plates
of glass from his condenser an amateur
plated this sign above the same: Do Not
Take the Glass Plates From This Con-
denser Unless You Want a Die Electric.

—Fred H, Stephens.
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TUNGSTEN
CONTACTS
SPARK GAPS
BUTTONS
nemT0.05005:
SHEET

ROD

2

TUNGSTEN

AND

MFRS. OF

ROD

INC.

MOL YBDENUM

FANSTEEL PRODUCTS CoO.

MOLYBDENUM
SHEET

Y2 Wi 10.05
WIRE 710.020

SPECIAL
SHAPES

DIAM.

INCH.
DIAM,

OUR LABORATORY WILL ANSWER YOUR QUESTIONS

CHICAGO. ILLINOIS

FACTORY & LABORATORY- NORTH CHICAGO.ILL.

INCH.
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TRIPLE COML MOUNTING
VLL 100 % ULC-4 00

PRI COND, ULV 1503
©8 UCv-500
PRI COND SWITCH UEWQ0

PRUL HONEYCOMB COIL

STOP. COND. RND GRID LEAK

WDION RECEPTACLE uR-100
BR\DG COND. UCS5-1500
AMPLIFYING TRANS A'100,

.

DOES YOUR STATION INCLUDE THESE INSTRUMENTS?

AERIAL

OUTSIPE LEAD

GROUND

CRYVETAL n’r.rt:ron UoHOQ o

o) [4 -z
EE= =
] o *— k"
g Il oNee
7 =
3 Z 7] sec.cono. *
] Z  |ucvicod / E

9§ o= ucvspo N
‘! L $ uLT /

§ — |-
& s R BAT SWITCH AND TEL JACK -]
7 4 Tauo. u-200
MASTER KEY 3WITCH US: ¥

AUD-ULT SWITCN V6300

S 40v-@ovV 8 8aT

- +
&V R BAT.

We Can GiVC YOU Immediate Deliveries on

All the Units Described in the Above Diagram!

A COMPLETE STOCK OF DE FOREST UNIT PANELS, AT ALL TIMES

HAVE YOU SEEN OUR NEW SECTIONAL UNIT CABINETS OF TRANSMITTING
AND RECEIVING INSTRUMENTS?
Send le. for Unit Cabinet Circular

¢

Send 4de. for Complete Catalog

Wastern
Representatives of
Clapp-Eastham
Porfeetion Radio Co.
Amrad Producte
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Complete Stock of
Wm. J. Murdock
WIRELESS
PRODUCTS
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WHAT’S IN A NAME?
NOTHING

WHAT'S BEHIND OUR NAME?
Complete Siock
High Grade Instruments

PERSONAL SERVICE

7ob THE RADIO APPARATUS &—

(&

&

E

711 -THIRTEENTH STREET, WASHINGTON,D.C..

i - =77
A SUPPLY COMPANY FOR’THE RADIO AMATEUR" -
SEND US YOUR SPECIFICATIONS

FACTORY GUARANTEED
ALL SIZES 3
PROMPT DELIVERY

Direct Currend Motors
110 or 220 volts, D. €., shunt wonnd,
1750 R 1% M. With buse pulley and

i‘;:“:m; Washing $28 -50
it s e 928 -50

Single Phase Motors
10-240 yalls, A, €., 00 cycle,
on R I M. with pulley

14 Wlimran, $28.50
Vsl $28.50
$46.50

Vg Ll aiiin bisivs $54.50
V3L $74.50
2 Wrismanin §196.50
3 hramact $146-50
$188.50

Polyphase Motors
g T anil 3 pdeine, AL C., 290 v
Gl TSR, )AL Complele
with loaee aned pnlley

0P - $46.50
1Her . $66.50
2ner . $86.50
Irr  $98.50
S5HP $116-50

Crarging Generators
Koitalte for ol lighting, 18aateey
Clarging and Pawer
Reauirements

$19.50
$26.50
40 v, 6 amp. $3 1.50
110 v, 23 arop. $3 l .50
110 v, Samp. - - $52.50
10 v, 12 amp. - - $52.50
110 v, 9% amp. $67.50
40 v, 25 amp. - - $67-50
110v,1Bamp. $] 16.50
40v..50amp. $116.50 |
10v.26amp. $156.50

110v.50amp. $238.50

Cocun s $116.50

1a

Tane . . $58.50
The - . . $82.50
C2RP . - $124.50
1 H. P_ Special Grinding e .. $14250
et $106-50 S ne. . . $218-50

Man -
WRITE FOR CATALOG. BARGAINS IR MOTORS ANQ GENERATORS
—— =

I/4 SPECIAL

“ P 10 win @
slohc, i1 W
$ P, I RPM, O
Complele. cord, plug ned peliey
MONLY BACK
SHIPP'"G TERMS' 189, depasil required en ol wder. Balinca €. 0. D by
o Expross $ight drall with Bl of Ladiag aitseded by Ireight
MANUFACTURERS' DISTRIBUTCR

wction, lull

I/z :;I'uul
8 v. 10 wmp.

15 v.. 10 amp

5 M. P, cepulsion {ndnstion
wilh shiding Borg

Eack

Bag ol TH

EﬁB unnell Mo nenrs

JOVE DETECTOR

Handiest, Handsomest, Best
Sample by Mail, $2.00
Tested Galena Crystal, 25¢

We are distributors of the Standard Electric
Novelty Co.'s Type B “Cyclone” Audion Batteries.
Also of De Forest and all the leading manufacturers
of IHigh Class Wireless Apparatus. Send stamp for
new edition 42RN Catalog.

J. H. BUNNELL & CO., 32 Park Place, New York

1GHBGAN PATENT)

We Can Supply You With Make Your Own
Materials for That Set
You Are Building M |
Send for circular

PENN RADIO APPARATUS CO. |
Greenville, Pa. ‘

with the help of our

Reliable Books

8end for price list No. 140

COLE & MORGAN, Inc.

F'ublishers
|_188-190 Greenwich St. New York

WIRELESS APPARATUS l
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Logarithmic Decrement
8y J. A. Culler
Professor of Physics, Miami University,
Oxford, Okio.

MATEURS and young students often
< X become very enthusiastic on the sub-
ject of wireless telegraphy and decide to
learn all about it. All goes well until they
strike a subject like logarithmic decrement
and then they are stalled and begin to hunt
about for easier spots. Wireless, in fact,
is a very difficult subject if one wants to
know afl about it. The best way to pre-
pare for an understanding of wireless is
to study algebra, then follow later with
other and higher branches of mathematics.

In this article the attempt is made to ex-
plain in the simplest possible manner what
1s meant by logarithmic decrement, so that
anyone who knows the simple processes of
algebra and logarithms can easily under-
stand it.

Logarithmic decrement may be defined as
the difference between the natural loga-
rithms of two successive amplitudes of
vibration in the same direction.

If this definition is not understood, keep
coming back to it as you read further unti)
it clears up.

Suppose a vibrating particle starts at o
of Fig. 1 and swings to a, then to b. then
back to ¢, then to d, and so on, the ampli-
tude or distance of the swings to either
side of o growing shorter each time until
finally the particle comes to rest at 0. This
1s called a dampt oscillation such as occurs
each time there is a spark discharge from
a condenser.

The ratio of the amplitudes of any two
successive swings is the same; that is, is
constant. The ratio of oc to ca is the same

as that of oe to oc, or og to oe, etc.

lHlustrating the Vibratory Actlon of a Dampt
Osclllation,

Now if we find the natural logarithm of
oa and then of oc¢, the difference between
these logs. is the logarithmic decrement for
vibrations in the same direction. The same
value will be found by taking the difference
of the logs. of oc and oe,

Let us suppose that oa is 100 and that
the comomn ratio for amplitudes to the left
of 0 is 46. Then 44 of 100 = 80; 46 of
80 == 64; 4% of 64 = 51.2, etc, giving a
series of numbers in the column below
headed “amplitudes.” The natural loga-

| rithms of each of these numbers is given

in the column headed “logs.”

It is seen that while the numbers in the
first column have a common ratio, their
logs. have a common difference. The dif-
ference between any two of these logs. is
the logarithmic decrement, usually repre-
sented by the Greek letter delta (3).

Amplitudes Logs.
100 4.6052
80 4.3821
o4 4.1590
51.2 3.9359
40.96 3.7128
32.77 3.4897
26.21 3.2666
20.87 3.0435
etc. etc.

In this particular illustration & = .2231.

It is assumed in wireless work that a
vibration has ceased when its amplitude be-
comes 1% or 1/100 of the first one. Sp
the total number of common differences is
log. 100 — log. 1. The log. 100 = 4.6052



www.americanradiohistory.com

Radin News for August, 1920

anil log. 1 = 0. So the sum of all the
common differences is 4.6052. If this num-
ber then is divided by the log. dec., the
quotient will be the total number of vibra-
tions less one. In the example above, 4.6052
—+ .2231 = 20.6 and 206 + 1 = 21.6 vibra-
tions.

The reason 1 must be added is because
in any series of numbers that decrease by
a common difference to zero, there will be
one more number than there are common
differences.

In wireless work it is not legal to have
less than twenty-four wvibrations to each
discharge of the condenser and so this re-
quires that the log. dec., to be legal, mnst
be .2 or less. Then the operator at a re-
ceiving station can “tune in” any receiving
station he wishes to receive and “tune out”
the others.

PLANS FOR RADIO CENTER ARE
MADE BY THE FRENCH.

« The city of Bucharest will probably be-
come a huge communication center for
South Europe, both for radic and aviation,
if present French plans are carried out.
The Marconi company has offered to build
a huge radio station in Rumania, which
would handle business from the East as
well as local business to the West, but it
appears likely that the Rumanians will
either continue their own radio service in
connection with the Eiffel Tower and other
stations in France, or else permit the
French to establish such a station.

Both British and French firms, backed up
by their governments, are also attempting
to arrange a complete airplane service. The
French propose to connect Paris, Vienna,
Budapest, Bucharest and Constantinople in
a general way, with branch services in-
cluding Serbia, Bulgaria and Greece. It
is hoped later to extend this service into
Russia.

The establshment of these radio and air-
planes communications are a continuance
of the French policy of keeping Eastern
and Western Europe connected.

ONE CENT A WORD FOR YOU

If you have a good true story to tell
us about yourself, and your station or any
unusual radio occurrence or matter con-
nected with radio, we want that story.
We will pay one cent a word upon publica-
tion for all accepted stories. We desire
you to feel that this magazine is your
magazine, and we will do all in our power
to make it so. We want to make it as
human as it is possible. Will you help?

Write on one side of the paper only,
and if you use a typewriter be sure to
double space hetween lines. Handwriting
should be clear and legible and written in
ink, If you wish your manuscript returned,
do not fail to enclose the necessary post-
age. Cousider well the great value of good,
clear photographs. Good photographs of a
timely radio subject are always acceptable
to us. NOW 0 to it ﬂll(l carnlt some vaca-
tion money —I'ng Ebrtors.

LADIES, BEWARE!
Mr. Nuhub—"Why use so much rouge,
tmy dear?”
Mrs. Nuhub—"For ‘skin effect’ of

course."
—E. Ray Arlidge.

THAT SQUELCHING EFFECT, YOU
KNOW.
Dubb—*Why is a married man like an
efMcient spark gap?”
Rubb—"1 give up. Why is he?”
Dubh—*"Because he is ‘quenched.”
—F. Ray Arlidge.
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Static Eliminators are Still
in the Experimental Stag
We all know that “strays”
are still uncontrollable. The
summertime is not over-
friendly to radio work, and in
order to cover the distances re-
quired it is important that you
get out (or radiate) every pos-
- sible erg of energy.
Dubilier Mica Condensers are recognized as the m t
i 1 g s mos
efficient condensers available. They are employed by all
stations which are covering exceptional distances. If you
want to carry on your share of relay work effectively you
should install a genuine Dubilier Mica Condenser.
There is a size for every station.
Look over this list and decide what type you want.
Type Power Watts Tested Voltage Capacity Price
D100 2580 10000 volts. 0.007 mid. 19
D161 500 14000 volts 0.007 med, 3 0.00
D102 1000 21000 volts "0.007 mid. 45.00
D103 1000 25000 vyolts 0.007 mid. 50.00
Di1o 250 10000 volts. 0.01 mfd. 21.00
D111 500 14000 volts. 0.01 mfd. 35.00
D112 1000 21000 volts. 0.01 mfd. 50.00
D113 1000 25000 volts. 0.01 mfd. $5.00
Prices on other sizes and capacities on application,
When you want a condenser—uwait till you can get a Dubilier.
Bulletin D1 giving prices and description
of our complete line of condensers suitable
] for C. W. transmission and receiving work
is yours for the asking. Send for it today.
. 3
Pacent Electric Company, Inc.
Builders and Specialists in Radio, Electrical and Laboratory Equipment.
SALES AGENTS for Electrical Products
Mig. Co., A. H. Grebe & Co., Dubilier Con-
denser Co., Richter and Byrne, Rawson
Electrical Instrument Co., The Magnavox
Company and others.
Tel : H
150 Nassau Street =faoiviico New York City
IMMEDIATE DELIVERIES LEADING MANUFACTURERS’ PRODUCTS
WESTERN RADIO ELECTRIC COMPANY
ESTABLISHED
“FOR BETTER SERVICE TO THE WESTERNER”
548 South Flower Street Los Angeles, Cal.
] = JEe—— RADIOPHONE & “CW" ;\ccr_ssoRlF_s
R AD[O MEN Our Rectifler-Transformer outfit suppiles 350 V.
D.C. o power ¥Ts, ancl Low Voltage A.C. for
heating filaments of Rectifier and power Vs
The Unmointod 330 ¥, 11 wWindlug Tranafornier. . $12.00
Mutual Purchasers Association 1 Eleatrodyns 60-70 M.A. Rectiflor ¥T's....... 14.00
will save you money on all 1m.'n';}lna:‘:':.j;:lll"\::ﬁ'.\"T.]E‘l'ﬂ!n'.:"'l3"1?}',‘" ‘:‘«’:‘.‘:".-|--Ff.'-o
w J, 0. Al I_utl:mowr, 3': Alis, Flush Ty $6.00
WIRELESS APPARATUS Moorhien, 150,800 . Feperimental Towes V21 730
erle DGP‘. R- A. for dcfm'ls. :l\r:i.\:ﬂll:' ‘l:-}:ﬂllrllﬁh?li\gs \iinlﬁﬁfhl;.}; .&:§'”\‘;r|hbll. l!i‘:ﬂﬂ
Mutual Purchasers Association eamarntiters, gy r1s stk bullding aupptbes for -V
| 2.4 STONE STREET, NEW YORK 102 u-ﬂ?\mssn:‘v‘:: LLE RAOto Ls?:‘enman‘; Mass.

MDANLL amnrinnnradiohistorvlcom



www.americanradiohistory.com

110

DUCK’

Wireless Catalog and 100

S New Big 200-Page No. 14
Page Electrical Catalog

The wireless catalog

your first order of §
This edition of our

lent paper and with a

catalog. In e word it is all worth while catalog

We discontinued aellin{
sories for a short time bu
sale and can guarantee im

OUR IMPROVED ARLINGTON RECEIVING

either in stamps or coin, which amount

we have ever put out.
As an encyclopedia of information it is jnvaluable, It is printed on excel-

mailed for 12c and the electrical catalog for 6,
t you are privileged to deduct on
1.00. Catalog positively not sent otherwise.
wireless catalog is the most complete and elaborate
It embraces everything in wireless worth while.

beautiful cover. Your amateur friend will tell you

that there never has been any wireless catalog to take the place of Duck’s
and above all that you can absolutely rely on the quality of every imstrument listed in this

S 1n one.

Audio Tron bulbs prepaid $6.00

Audio Tron bulbs and acces-
t we have again resumed their
mediate delivery.

A big improvement over our
former model. Primary di-
vided into four sections, with
three dead end switches,
eatly improving selectivity.
ccondary divided into three
sections, with two dead end
switches, eliminating  bar-
monics. The change in the
construction of the guide rod
support makes it possible to
obtain a looser coupling. It
is a wonderful improvement
over our old model both in
performance and appearance.
Only $27.50,

The secondary on our new
type Arlington is divided into
three sections with two dead
end switches, eliminating dead
end effect and harmonics and
Riving  greater  selectivity.
The end support is similar to
that on our Navy ¢ per-
mitting a looser coupling, It
is a beautifully finished in-
strument,

J Price Only $15.00
TRANSFORMER

THE WILLIAM B. DUCK CO., 231-233 Superior St., Toledo, Ohio

o

AMPLIFY Your

With the new DETECTAGRAPH-TRANS-
MITTER. the amateur can amplify radio sig-
nals to such an intensity that he can hear the
signals sbout his station without the need of
the telephone head set.

By the addition of a loud talking telephone
he s able 1o hear the messages many fect
away from the instrument.

The super - sensitive  DETECTAGRAPH-
TRANSMITTER herewith shown is two and
threc-eighths inches in diameter, five-eighths of
an inch thick and weighs
less than threée ounces, It
is the most sensitive
sound detecting  device
ever brought before the
public

The manner in which

Our Super-Seasitive De-
tectagraph  Transmitter.

Price, $.00 Complete $4.50 Complele

>
%a
e
c

-

-

L]

[

2
a
£ ]
2 [
l-]
[
a

POV*=DFIX

The ODetectagraph
-Phono

Junlor Deaf
$18.00

% o any

O

v
black cord: Bla
Mingle lieadba
Lilack Cuse and Two
Hatterles.

25 CHURCH STREET

QOur Speclal No. 25 Loud
Talklng Recelver. Price,

Order direct from ad.

Or wrile for free descriptive circular.

w5 G BOISSONNAULT COMPANY it

Makers of Super-Sensitive Microphone Devices

RADIO SIGNALS

the amplifying process is attained is by attach-
ing_with tape the DETECTAGRAPH.TRANS-
MITTER to the regular wircless receiver.
Not only is this instrument applicable for
amplifying radio signals, but it can be used
with equal satisfaction for magnifying other
sounds. Phonograph music can be transmitted

from one place to another by means of this in-
strument, and those who are afflicted with deaf-
ness will find enormous benefit by using this
transmitter.

It is the greatest device for buijld-
ing your own loud talkin,
telephone, detectagrap!
and other devices. Can
be used for any purpose
where a sensitive detect-
ing instrument is re-
quired.

Detectagraph Rheostat,

especlally made for am-

plitylng circuits. Price,
$2.00 Camplete

Super-Sensitive  No.
4 ecelvers to be
used In  connectlon
with Detectagraph-
Adjusted Model frangmitiers, 310.50
— -
©C'"  Hora, with
No. 20 High Grads
Loud Talkine Wall
Rocelver
Plugs and | Wall
Base. Price. $12.00
Cazelota

Dotectagraph $18.00
Thla detecting instru-
ment  of  marvelous

can be

sonsitivity
detectlng

used  for

Sensll.l!ef Th“n“'"“ll
NEW YORK CITY (;l'-d. 201; :'c 04 v“enr .
Headband, Case and
Buttery.
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Desigh of a Radio

Receiving Set
(Continued from page 77)

" s ]

i

give the desired wave length ranges. The
Duo - Lateral or Honeycomb coils lend
themselves readily to the construction of a
receiver of this sort. The indyctance values
required 1o give the wave length (400-3000
meters) range on the assumed antenna and
type of condenser are listed as follows:

Primary:

Imh. Z2mh. 45mh.
Secondary .3mh 1mh

Smh. 9.5 m.h.
MECHANICAL REQUIREMENTS.

The electrical constants have been de-
termined, but if we are to construct a re-
ceiver it is necessary to know how many

T T T T 1711

bt g § § ¥ ¥

ndcrerce Doro on Joodle |
s dented mand (ovs -
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Rewice o ey o W Aeacps
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Inductance Data for Double Layer Banked
wound Colls.

turns of wire on what size of a core is
necessary to produce the desired inductance
value. It is also necessary to decide upon
the mechanical arangement of the appara-
tus, the method to be employed for coupling
the primary to the secondary, ectc.

HOW YOU CAN BE SURE THAT YOUR
COUPLING BETWEEN PRIMARY AND
SECONDARY COILS 1S AMPLE.

The coupling between the primary_and
the secondary circuits should be variable
from 0 to a value of at least 5%. Assum-

*
1.
-
j_
+

LS B T -

T | T

4

vione Dok and
Y s INBIC O 0 */.wm-—-vg-
strgrds Pie Ar.C

B anbec #f At

7 % | )
vz T H
%/’? - 1T

Data for a Coll Wound with No. 26 B.S.C.
or 10 Strands of No. 38 B,E.C.

ing a maximum coupling of two coils end
on to be about 50%. The praduct of one
half the percentage of the total inductance
contained in the coupling portion of the
primary circuit and the percentage of the
total inductance contained in the secondary
circuit must be greater than 5%.

Suppose the coupling coils of our re-
ceivers are each 1 m. h. and there are three

antenna loading coils of 1, 2.5, and 4 m. h,,
the maximum coupling will be greater
than 5%.

Since— ——¥50% X1 =5%

14-14-2.54-5
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HOW SHOULD WE DESIGN OUR
INDUCTANCE COILS?

The best inductance is one in which the
ratio of diameter to length is 2.5, and we
can determine the size of the coupling coils
by choosing a size of tube which most
nearly gives this figure. Suppose 10
strands of No. 38 inductometer wire is
available for the coils. Then by referring
to Figs. 8, 9 and 10 we can select the proper
coil sizes and determine the number of
turns of wire.

For the shorter wave lengths, the single
layer solenoids are superior to most of the
other forms of coils due to their low dis-
tributed capacity.

From Fig. 8, a 1 m. h. coil on a 414"
tubing will contain 92 turns and be 1.85”
long.

From Fig. 9 a 214 m. f. coil with a 2
layer banked winding will contain 137 turns
and be 1.37” long.

From Fig. 11 a 5 m. f. coil with a double

T TTT 1
| moconr sk ar Bt
»| qyer (oFs mre ik re siows e -1

| % scc ok danked mindig

M T T T 17T 17T 771
o +—|—r +—+ ’
-_-— 1 Lo | ‘n
E-r——:—mg,“mamw.'rw ‘e |
s ;_ |
% |
T et
1 +—1 = =
T 1 " ow Sfwe |
\.

ﬂ—— —
- —
~

T e e & 1 e £4IF 11 36 4

mﬂ;’g?l’?/ R
‘Inductance Data for Double Layer Colls

Wound with 20 Strands of No. 38 B.E.C.
Double Banked Winding

banked winding will contain 154 turns and
be 1.54” long.

The two and three layer banked windings
spoken of in the preceding paragraphs are
special forms of multilayer coils designed
to keep down the distributed capacity.

Fig. 6 illustrates a tube carrying a single
layer, a 2 lay»r and 3 layer banked wind-
ings and also shows two views of honey-
comb wind.

The illustration is an attempt to show
how the consecutive turns are placed on the
tube. From this it is seen that the winding
is a progressive multilayer winding where
the difference in potential between the layers
at any point is only that set up between a
few turns.

These coils can be arranged in a number
of satisfactory ways. One arrangement to-
gether ‘with the necessary dead ending
switches 1s shown in Fig. 13.

By referring to Fig. 14 a diagram may
be seen of the connection of the receiving
set which has been described and explained
in this article.

RADIO PHONE 3,000 MILES.

William Wrigley, Ir. of Chicago, has
recently installed a radio telephone set which
carried his voice 3,000 miles distant from
Chicago to the Catalina Islands.

The teleplione was tested for the first
time several weeks ago when conversations
were held between persons in Illinois and
in the Catalina Islands. Voices heard at
the Chicago end of the “line” were as aud-
ible as those in ordinary long distance tcle-
phone calls, it was said.

111
Mail Ord S 1
Our caim of “Personal Service to the Consumer” has been more than upheld and we
have pleased our many clients by our prompt and courteous. attention to their wants.
Our early success along these lines has prompted us to establish a Mail Order Depart-
ment, so that out-of-town Radio Men can realize and feel the strength of our service
and know that when they order a piece of apparatus they can get it at once and not
have to wail until it is manufactured or otherwise secured. We carry a complete
stock and list some of the more important instruments below
AUDION CONTROL PANELS CONDENSERS
Radlo Craft Detector Unit................. General Radio 182a..........000v.... §12.00
Rodio Craft 2 Step AmbDlitler............ C.V. 500 Deforest... "D o S— 6.25
Radlo Craft Detector and 2 Step Amplifler. 366 Murdock . 4,75
RORA Grebe Detector Unit.... . 367 Murdock 4.75
HORH Grebe Detector Unft with Battertes.... 17. 368 Murdock ..... 3.75
P 403 Do Forest Unlt- with Ok Anished cabinct 149 300 Clabp Eastham. 53
e Forest Unit, wit 3 C; 4 . Cl ham.... ..
g ggg Be l}‘orestluxnz."“:lmdtll Vol:! 55: B:uzry 22.00 F8004 Clapp Eastham -
e Fores udion. tra Audlon, com-
Dlete with 40 V. "B Battery. 25.00 SOCKETS
156 G 1 RAU O opea s smesesmoce 5 cousmsossbiiferassis /o §1.75
DETECTORS (Crystal 550 Murdoek - v =t 1100
RPDB Grebs Single. ........... ... ... 5 $2.75 S1. HRadlo Service. . ¢ — .20
D10l DeForest with crystal. 2.80  R300 DeForest . . . 150
AMCO Crystal Detector. % 1.75
Tested Galena Crystals mounted ready for use .25 HOT WIRE AMMETERS
GRIDLEAKS General Radio No. 128 0-1 or 0-2% Ambperes. $5.00
Roller Smith 0-21 Amperes : - 7.00
Marconi complete Holder and Leak.... . $1.00
ROCA Grebe Condenser abd Lek. .. . i60) EmsSbontsim: o e s
LOOSE COUPLERS “B” BATTERIES
Arrold 3000 Meter Loose CouPler............ $22.50 166  Amer. Eveteady 221 V. 10 Amp. $3.50
CE F873 3000 Meter Coupler. . " 1400 7623 Staundard 22% V. 1.35
Signal No. R21 3000 Meter Coupler......... . 18.50 gggg Bv Bla(élerlcs. %;g
arlable .
OSCILLATION TRANSFORMERS 9250 Cyclone 22% V. 5 Amp..... 1.00
Is’;"r"l“]i(ogal TXL—1004 . s:g;g 9281 Cyelone 10 Amp.. .. . 2.00
Ena 13 . . = o o
AMPLIFYING TRANSFORMERS
ANTENNA SWITCHES Acme, speclally mounted............... $5.00
463 Murdock. Switch Stands up to 1Kw...... $4.50 Aeme. ynmoutited | ... pasit drewsies § mbien 4 4 4.50
F658 Clapp Eastham, Three Pole with Bakelite Federal 226w. 4 7.50
Antenna POst. ..........cioiiieinian., 12,50
AMPLIFIERS DUO LATERAL COILS
RORE Grebe Single Step Audlo Frequemey i e 08
Amplifier ..., o5 - b o 8 $23.00 S T e
gwitch eomtrol .................., .... 45.00 Us 1'20
RORJ Grebe 2 Step amplifier with cam Us 1.30
RORG Grebe Detector und 1 Step amplifler.. 43.00 U's 1,20
RORD Grebe Detector and 2 Step Amplifier.. 65.00 Us 50
Itadio Craft Co. 2 Step Ampilficr. ..~ 7 5000 U8 e
Radio Craft Co. Detector and 2 Step Amplifier 70.00 Us. 180
P 200 DeForest 2 Step Amplifier with "B’ Us 2,00
Battery - 7050 gy 2.20
BUZZERS ik 330
%5 McscoBBuzzt’L .. 8225 U8 2.90
entury Buzzer = . 2,25 .8. b
251 Nickelplated .80 Hg 2.33
HONEY COMB COILS
L. 25. . §1.40 L. 300.. s2.10
L 3 145 L 400, 2.25
L 50. 1152 L 500, -2.40
L 75. 160 L. 600.. 2.65
L. 100 1.70 L. 750. 2.80
L. 150 i.80 L. 1000. 3.00
L. 200. 190 L. 1250. 3.38
L 250 .. 200 L. 1500. 360
Instruments and parts listed above will ‘be sent postpaid to any part of the United States.
Our word of honor te you ts our guarantee. Let us prove it.
CONTINENTAL RADIO AND ELECTRIC CCRP.
J. DI BLASI, Secretary J. STANTLEY, Treasurer
DEPT. C3 6 WARREN STREET NEW YORK
 ——

|———-—~-—--—~-————-——-——-———————_-

Electro Importing Co., 231 Fulton St., New York.

-Enclosed please find One Dollar.
one Skinderviken Transmitter Button to

Centlemen

Name .

Address

Take a Dollar Bill,

Fill out the attached coupon, send
both to the Electro Importing
Company, 23la Fulton Street,
New York City, and by return
mail you will receive your

Skinderviken Transmitter Button

Ship at once

www.americanradiohistorv.com
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The “A. R. CO.” Variable Condenser

e il

I
[ ‘I Myria—Ten thousand.

Radio Dictionary
(Continued from page 93)

Na.—See Sodium.

Napierian Logarithms—Nap. Logs. Logs
to hase 271828 cbtained by multiplying
com. log. by 2.30259.

Natural Magnet —Substance which is na-
turally a magnet. See Loadstone, also

) Magnetite.

‘ atural  Wavelength—Length  of  wave
produced by aerial’s own inductance and
capacity, In single and parallel wire

| | aerials eilhen: horizontal or perpendicular,

| wavelength is about four and a quarter

— e times the length of aerial. In a T Aerial

is about five times. In the Umbrella type

THE “A. K. CO."" VARIABLE CONDENSER

{llustrated above, s made In twe capacltles— 0005 Mfd. and .001 Mfd. The rotary plates are about five times

rounded on one end, afferding a stralght-line capacity—a valuable feature in wave meter work. A ! d

The condenser !s furntshed unmounted only but with the addition of Dlal and Knob, if dealred. Vautical M:ile—2029 yards, or 1.1528
Dial Is of moulded composltion, scale in whlte—0-10¢ reading. Bakelite Knob. We can guarantee statute miles. Sometimes referred to as

this condenser In every way as to quality, rellabllity and satlsfactlon. The low price Is decldedly

AN InDOTAtIOR: Naut or Telegraph Naut.

PRICES: D oo Negative Corpuscle.—See Electron.
0005 Mid. Ungéin.u()"(l)ed Wit ee.o0 Negative Pole—One by which current is
.001 Mid. 8.26 725 | said to return to source after having
“BULLETIN 14" —deseribing and Ilustrating the best In RAOID EQUIPMENT will be malled upan receipt of passed through circuit.
i0 c!nlt In stamps—1this amount may Lo deducted on your first order of $1.00 or over. Neurral BOC{ —One notsbein dlectaified
ATLANTIC RADIO CO., Inc. 5 88 Broad St., BOSTON 9, MASS ({ | e & .

| A A ey

NEW ENGLAND DISTRIBUTORS FOR “RADISCO” PRODUCTS A’:t!lr:;azgfe’lso;af[;?;);]flL’?_f—eltzic(;:;lica;;?:lion

— | between the two poles where no magne-

[ - = L e tism is apparent.

e i e et e e~ . =y | Neutral [Vire—Middle wire of Three-Wire

“Ask Anyone Who Has Used It" System, which see.

Ni—See Nickel.

Nickel —Ni. White metallic element simi-
lar to iron. Hard, malleable, ductile and
tenacious. A, W, 583. S.G., 89. Mit.
Pt. 2642° F. Elec. Chem. Eq. 0.000,304,3.
S.R. 12323, TIs slightly magnetic.

Vitrogen.—Colorless, odorless, and inactive
gas, forming about four-fifths of the at-
mosphere. N.AW. 1393. S.G. (Air 1)
0.967.

Nodes—Points of zero current or potential
in an oscillating circuit, whether closed or
open. Zero points in a wave train. See

| Anti-nodes.

Von-Inductive Coil —Is formed by doubling
| the wire and winding from the loop as
one end.

Assicerlby “Superior” Set—2000 ohms, §7. i No-Volt Release—A small electromagnet

Users Are Provers

“My Brandes sets brought in Coast
stations louder and clearer than the
other phones with which the station
was supplied.” {(Name on Request.)

Brandes
Wireless Headsets

Clear Tone Light Weight
Dependable Service

Score 100% efficiency in actual use.
Sharp, Unblurred, Readable Signals

“BRANDES MATCHED TONE"”— inserted in field circuit of a motor in such

Exactly matching the tone of both receivers in each set and thus elimi- a position that it holds the handle of

nating all confusion due to unmatched harmonics. starter in place on the last stud. Should
the supply current fail, magnet becoming

Buy a Brandes Superior ifeadset a it critically for ten days. Tihen, J 3 .
TRIAL if it doesn’t come up to our clafv:}f ::Ey'auy Iz'lx[:eg;alrl'on.r‘:"r_e:ur_n it and (lemagnetlse(! angl allows a spr‘l'ng"m th'e
OFFER ya}u moue_y‘ymll be ch?nlnlly reéu_u;ded T;’:t it—;ampau it lt;.nttl; athﬁn: handle to bring it back to the “off posi-
-for n veness, ciearness, ance. v our. e ne H
guality, the “matched toir‘n't..’r“ ' Tille; tho 31’0{:;;‘09:»:‘;‘, ;:::zd r;zct‘;y Zfrikg, Lfn::ngmen the tion, . o
signals and prevent blurring. Used bfﬁ many U. S. Government experts, and cxperts North Magnetic Pole—Lat, 70 North.
abroad; by colleges and technical schools; and by professionals and amotenrs everywhere. Long. 97 West.
SEND AcIEORICATALOGUE “Gp North Pole—See Polarity of Magnets, also
C. BRANDES, Inc., Room 823, 32 Union Square, New York, U.S.A. North Magnetic Pole. . ]
WIRELESS RECEIVER SPECIALISTS Non-Inductive Circnit—A circuit  which
o ',_‘ N passesses very small or negligible indue-
- e ——— — tance. Such an inductance can be made
l -2 by doubling a single length of wire and
o fs winding it on a bobbin, so that a current
PaCIflC NorthweSt flowing through it akes as many turns
= 1 « 0 L_B e 2] A one way as the other, and there 's little
‘J | mateurs or no self-linked magnetic field.
ek DADIO d’ Save time by purchasing your ap- 0.—See Oxygen.
AP paratus_on the Pacific Coast. We Octahedrite —See Oxide of Titanium.
PAR ATU S stockTRadlscl% Apparatusé 'Il'yloor- Ohm.—Unit of resistance. Resistance of-
head Tubes—Receiving and Trans- fered b 1 of mercury at tempera-
»p e Yy a columnn y per:
and SUI PLIES mitting, Amrad Gaps, Phones—all i ture of melting ice. 14,452 grammes in
L. A R makes, Detectors — Condensers — mass, of constant cross section. and hav-
- A. ROSE Couplers, Etc., Etc. ing a length of 1063 cms. Circnit has
121 Camp St.  New Orleans, La. | Agemey for Vacuum Tube Repair Co. resistance of one Ohm wherfn one Volt is
Send 10c for Latest ¢ Write your needs to required to force a current of one Ampere
atest Catalog | NORTHWEST RADIO SERVICE CO. throughit. Voltage diided by sAiiperage
l L 609 Fourth Ave., Seattle, Wash. gives Ohms.
— OChm’s Law.~—Current in Amps. is equal to

HAVE YOU SOMETH]NG "1_‘0_SE_L_L_6R EWANG—E.) 8‘]?!5:51].” in Volts divided by resistancel in
A classified ad in Radio News will reach 40,000 at a cost of 0';;’;”"” Bars.—Samne as Bus Bars, which
only 3 cents a word. Opposing E. M. F—Sce Back EM.F.

www.americanradiohistorv.com
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Ordinates—Perpendicular distances of a
curve plotted on squared paper. See Co-
ordinates, Absicca, and Locus.

Oscillating  Current.—Alternating current
having a frequency, of hundreds of thou-
sands, or cven millions, per sccond.

Oscillation Transformer —See Jigger.

Oscillations.—Alternating currents of very
high frequency are called electrical.oscil-
lations. If the amplitude is constant they
are called sustained or persistent or un-
dampt oscillations; but if the amplitude
dies away, they are called dampt oscilla-
tions. If the oscillations take place with
the natural frequency of the circuit and
without any external impressed electro-
motive force, they are cailed free oscilla-
tions, but if they take place under the ac-
tion of an external EM.F,, the frequency
of wliich is not in accord with the natural
frequency of the circuit, they are called
forced oscillations.

Oscillation Valve —See Valve.

Oscillator—A device for producing oscil-
lation. See Hertzian Oscillator.

Oscillatory Crrenit.—A  circuit possessing
Inductance and Capacity through which
an oscillating current will flow.

Oscillation.—See Valve Oscillator.

Oscillograph—Instrument somewhat similar
to Mirrow Galvanometer, for showing
curves of osciilating or alternating cur-
rents.

Overload Release—An electric magnet in-
serted 1n the main circuit in such a posi-
tion that should current become too strong
for safety of machine the no-volt release
is short circuited and driving current
switched off.

Ozxide of Titanivin—Potential mineral rec-

tifier. Sometimes called Octahedrite or
Anastase.

Oxygen—Colorless, odorless gas, A.W.
15.88.

P —See Phosphorus,

P.A.—See Plain Acrial.

Paper Condenser—One usually formed

with tin-foil, having a dielectric of par-
affin-waxed paper,

Parabolic Curve—One having one of its
factors i1 proportion to the square of
other factors.

Paraffin War—S.1.C. 2.3

Parallel—When two or more paths are
open to a current they are said to lLe in
parallel. Also known as Shunts.

Partition I'nsulator.—An ebonite tube hav-
ing a steel rod running thru its centre
with wing nuts at each end. Used for
continuing a circuit through a wall or
partition.

Patent—A privilege granted by any recog-
nized government on payment of certain
fees, whereby a person is permitted the
monopoly of manufacture and sale of a
certain invention for a term of years.

Patent Agent.——A specialist in Patent Law,
who undertalkes for a certain feec to as-
sist in obtaining patent rights for an in-
tending Patentee.

Patent Assignment—The transfer of pat-
ent right to another person who thereby
becomes, from a legal point of view, the
Patentee of that invention.
atentee—The person to whom the letters
patent are granted, not necessarily the in-
ventor.

Patent Office.—American, U. S, Patent Of-
fice, ashmgton, D. C. British, The
Comptroller, The Patent Office, 25,
Southampton Buildings, Chancery Lane,
London,

Patent Valid —A patent that can be upheld
in a court of law.

Pb.-—See Lead.

P’bO.—See Lead Monoxide,

Pb0w—Sce lead Peroxide.

PbSO.—See L.ead Sulphate.

P.D.—Potentinl Ditference, Pressure be-
tween two points of a circuit. See EM.F.

Percentage Coupling.—Difference hetween
the two resultant wavelengths of aerial

earn Telegraph

(Wireless or Morse)

The EASIEST, QUICKEST,
CHEAPEST WAY

AT HOME

In Half the Usual Time

WITH THE OMNIGRAPH

“Just Listen—The Omnigraph will do the teaching”

The Omnigraph is an Automatic Transmitter that teaches you both the
Wireless and Morse Codes, at home, without any expense except the
cost of the machine itself. Merely connect to battery and your Buzzer,
or Buzzer and Head Phones, or to your Sounder and the Omnigraph
will send unlimited messages by the hour, at any speed you desire.

USED BY THE U. S.
GOVERNMENT

The Omnigraph is used by the
Government in testing all appli-
cants applying for a Radio
License. It is also used exten-
sively by the large Universities,
Colleges and Telegraph Schools
thronghout the Country for
teaching Wireless and Morse.

Hundreds of the Army’s skilled
opcrators who served during the
war learned with the Omnigraph.

Let The OMNIGRAPH Teach You Wireless
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For a few dollars you can have a complete
outht that will make you an experienced
operator in the sliortest possible time. No
hard, laborious work—just learn by listening.

The Omnigraph is adjustable so you can start
recciving messages slowly, gradually increas-
ing the speed as you become proficient.

You'll be surprised how quickly you wilt attain
speed, Even if you are already an operator
the Omnigraph will help you. It wiil make
you _more proficient, more accurate and more
confident. Thousands of Omnigraphs are in
use today and thousands of operators owe their
success to them.

TS o

The Omnigraph Mfg. Co.
26 F Cortlandt St.,
New York City.

Gentlemen: —

Send for a catalog today, showing the 3 differ.
ent models, §12.00 to $28.00. Every Omuigraph
is sold with the absolute guarantee that you
must be satisfied or your money hack for the
asking.  Mail the coupon today—the catalog

will come to you by return mail me your free catalog of Omuigrapbs.

]
-
-
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E Write for Free Catalog
"

The Omnigraph Mfg. Co. Name
26 F Cortlandt St., New York City Address
| N g v ! State

As per your ad in Rapio News please mail

| REAL RADIO APPARATUS
Distributors—De Forest, Murdock, Grebe,
Clapp Eastham Apparatus. Perfection
Tuners and Condenvers. Benwood Rotary
Quenched, FHoney Comb Coils. Better “"B™
Batteries.
Phila., "Radisco Agency'
The Firat Wireless School in America.
Established 1911
Day and Evening Claasses.
Correspondence Course.

| PHILADELPHIA SCHOOL OF
WIRELESS TELEGRAPHY
Pnrkw_ny Bldg., Broad m_nd Cherrz _Sh-oeh_

Headquarters ' for Grebe Apparatus lo
Philadelphla Territory.

Insure your copy reaching you promptly each month.
Subscribe to RADIO NEWS - $2.00 a Year.

WwWWW.americanradiohistorv.com
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THE “ILLINOIS” VARIABLE CONDENSER

Hard Rolled Aluminum Plates
Three Styles, No. 1. Panel, No. 2, Open Type
as shown, No. 3. Fully Encased, Antl Proflteer.
Less than pre-war prices. Fully assembled and

tested. .
Sent Prepaid on Receipt of Price.
Style No. 1 No. 2 No. 3
13 Plates, 3300 3800 5425 | Joiloga "o Toriin
23S 2000 §Ea0 g!‘ condenser wlthin 10
L] 2.25  8.25 -50 days by insured P.P,

In Cansda 250 additional.

These condensers are made by a walch me-
chanic schooled ln ac¢cuyrate workmanship. DPer-
sonally we will need no introduction to Amateurs
who have “listened in” for *‘time” and ‘‘weather”
from §. Z8
“HOW DO YOU DO IT*

Tuls is what our customers say. They Infer,
from previous experience probably, that anything
sold at a low price must bear all the earmarks
of cheapness, and are surprised to receive an
instrument that is made ‘‘upen honor,” and,
above all, carefully assembled and adjusted.

We were, of course, gratified to hear from a
Naval Operator, that he would rather walt any
length of time to get the “ILLINOIS,” than take
anything else as a gift. Enough sald,

Patent is pending on the “Star Spring” fea-
ture, which has been very valuabie. The actlon
of this spring produces an unvarylng friction
that holds the “rotor” in any position to which
it may be set, and at the same time automaticaliy
centers the plates in relation te each other, and
prevents any posslbility of “endshake.”

The plates are in proper relation by construc-
tion, and wiil remain 30, obviating any necessity
of re-adjustment. Once right, always right.
Once mounted on your panegl, there is one thing
that you can depend upon to never give you
trouble.

We again thank our friends for thelr letters
of generous appreciatlon.

Kindly note: We fissue no Catalog, and make no
‘*trade discounts”, e set our prices at the lowest
Imit, and leave the ““middle man* cut for the sole
benefit of the *‘consumer’.

G. F. Johnson, 625 Black Ave,, Springfield, L1.

CHELSEA OSCILLATOR

Enclosed  within the bakelite
base are three small mica con-
densers, two of which form the
capacity coupled feed back cir-
cuit, and one constitutes the grid
condenser.

PRICE $3.00

This instrument entirely elimi-
nates the use of all tickler coils
in undamped long wave reception.

Range 8500 to 20,000 meters,
full instructions with each in-
strument.

Purchase Chelsea Apparatus

from your dealer,

CHELSEA RADIO CO.
15 Fifth Street, Chelsea, Mass

Manufacturers of Radio Apparalus and

Moulders of Bakelile

You can be quickly cured, if you

STAMMER

Bend 10 centa coin or etamps for70-puge book on Stam,
mering ond Stuttering, “lis Caase .nfcm" It tellahow}
cured mysolf after stammering for 20 years.

Benjamin N. Bogue, g1 pogye Btdg., Indlanapoils

circuit expressed as a percentage of the
natural wavelength. 'Fhe International
Radio Convention agreed to forhid any
larger percentage than fifteen as it would
produce too much jamming.

Perforator—Machine for perforating pa-
li_er tape with holes for dots and dashes.

lie prepared paper is then run through
an Automatic Transmitter, the holes per-
mitting small metallic wheels to com-
plete the circuit for necessary lengths
of time to produce Morse Signals,

Perikon Detector—Zincite in contact with
Chalcopyrites.

Period —Time required for one complete
alternation of an A.C. or for one com-
plete oscillation in a wave train. In the
latter, time required to produce one com-
plete wave,

Periodicity—The frequency with which a
certain event takes place. Of a conver-
tor is the number of complete alternations
per second in the generated current.

P;:;iphcry.—The outer edge of a wheel or

isc.

Peyrmanent Magnet.—One which retains its
magnetic qualities after the source of
magnetism is removed. Steel has this
property most.

Permeability—The property of concentrat-
ing Magnetic Lines of Force possessed hy
all magnetic substances. Magnetic Con-
ductivity.

Phase Angle—Amount of Lead or Lag of
a current expressed in degrees of the
complete cycle of 360 degrees, instead of
in difference of time.

Phase, Difference~—~The difference in time
between maximum current and maximum
voltage being reached in an alternating

current. See Lag and Lead.
. Phase Relation—Lead, Lag, or Phase
Angle,

Phase Stwinging.—See Hunting,
Phenomenon.—An unusual appearance or
occurrence.

Phonographic Recorder—Used to ‘“read” |

rapid transmission Sotinds produced in
receiving telephone are recorded on a
rapid rotating gramophone record, which
1s then rotated slowly, reproducing the
signals at any desired speed the operator
may require.

Phosphorus—P. Non-met. element.
30.77. S.G. 1.83. Mit. Pt. 44.3° F.

FPhosphor Bronze.—An alloy of phosphorus
with copper and tin. Has great strength
and can be hammered or rolled whilst
cold. Largely used for aerial wire.

Photographic Recorder.—High speed re-
corder. The action of one form is: Oscil-
lations passing through a piece of high
resistance wire heat it. This heat acting
on the junction of a thermo-electric
couple gives rise to an electric current,
which, passing through a sensitive galvo,
deflects a small shutter permitting a beam
of light from a suitable lamp to fall on
to a moving film of plotographic ma-
terial. The film, when developed, shows
the message recorded in distinct dots and
dashes.

Pilot Lamp.—One employed to show pres-
ence of current in a circuit.

Phase—Wlhen an oscillation goes through
a complete cycle within a certain periodic
time, its condition at any one moment
may be expressed by stating the fraction
of the periodic time which has elapsed
‘since the quantity last passed thru its
zero value, and this is called its phase.
It is generally expressed in terins of
angular measurements, i.e. at so many
degrees, taking the complete period to be
360 degrees. Two periodic quantities
may therefore be said to agree or differ
in phase.

Piteh—The width of the coils of a drum
armature. Also called Step and Throw.
Plain Aerial.—P. A. An oscillating cirenit
consisting solely of a condenser formed
by the aerial rnd earth wires being sepa-

AW,
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TEMARK'S:

NAUTICAL ACADEMY

- SCHOOL:

HIS school offers a thorough

course in all branches of Radio
Telegraphy. Prepares you thorough-
ly for Government examinations,
Merchant Marine, Commercial Land
Radio, Radio for Railroads, Radio
for Aerial Mail Service, Etc. Ele-
mentary and Advanced Classes, day
and evening sessions.

Nautical Academy established 1804;
Radie School, 1920

CAPTAIN F. E. UTTMARK, Principal

Write, call or phone for illustrated
booklet.

8 STATE ST., NEW YORK, N. Y.

Facing Battery Park, N. V.
Telephone, Bowling Green 8079

=

NEW YORK

For Radio - — UTTMARK'S + — - For Narigation

S R L L T T T

1

C—— — —c—
BOYS
We Have Secured
500
New Ex-Government Telegraph
KEYS

and we are offering them to you at
the remarkable low price of

75¢ each
postage 10c

Canadian Amateurs, it will be to
your advantage to get into touch
with us. Send for our price list
and code card, 5c.

THE VIMY SUPPLY ‘CO.,
567 College Street,

Toronto : TR : Ont.

ioHandbook & Catalogue

Contains much valuable radio in~
formation, tables and data. De-
scribes a remarkable line of wire-
less inatruments including *'Red
Head"’ 'Phones, Arlington Teated
Minerals,DeForest, Murdock and Sig-
nal Apparatus. Write for this book today.

The Newman-Stern Co.
Dept. R, N. Lleveland, O.

Red Head Radio Phone)

The accepted standard in_ wirelcss
eeceivera.  bf they mre not BETTER

p them for full cash refund. Our Kadio

Handy Book and Catnlogue, free an

S request, describes them, und rnany

other instruments.

4 The Newinan-Stern Co.
/ Dept. R. N. Cleveland, O,

gamble? Be SURE when you B

put s crystal in your detect-

or that it is EXQUISITELY C
NSITIVE. Buy Arlington

individually tested Minerals [}

Galena or Silicon, post paid
on receipt of price.

HBE NEWMAN-STERN CO.
Dept. R.N. Cleveland, Q..
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rated by a spark gap. This system gives
good radiation but damping is great,
therefore, selectivity very poor. Sec
Hertz Oscillator, and compare.

Planté Plates—Accumulator plates made of
sheets of lead “formed” by charging and
discharging until the condition is that
necessary for plates of secondary cell
Original type devised by Planté, 1860.
Modern types are now formed by chemi-
cal preparation. See Faure Plates.

Platinum.—Pt. Hard white, lustrous me-
tallic element. Malleable ductile, and ten-
acious. Expands at the same rate as
glass. Very high melting point. A.W.
193. S.G. 21.5. Mit. Pt. 3227°F. S. R.
Annealed 10.917.

Platinoid—Alloy of about 75% Brass, 23%
Nickel, and 2% Tungsten. Only differ-
ence to German Silver is the addition of
Tungsten.

Pilugs—Round brass rods, fitted with wood-
en or ebonite handles, having a hole
down centre to receive flex wire, which
is attached to rod by screws. Used in
connection with plug sockets fitted on
various instruments where quick changes
of connections are required.

Polarized Relay—One in which a magne-
tised swinging arm is placed between
poles of two electromagnets. When cur-
rent passes, one pole must change, so that
arm Is now attracted by one and repelled
by the other. Much more sensitive to
weak currents than the ordinary relay.

Polarization—The partial changing of the
polarity of a cell due to hydrogen bubbles
forming on the negative plate. See also
Local Action.

Polarity of Magnets.—The pole which seeks
the éeographical North Pole is termed
the North Pole of the Magnet, but is in
reality a South Pole, since likes repel
and untikes attract. The same applies to
the South Pole. For this reason they are
gsnerally referred to in text books as the

Seeking and S. Seeking Poles. They
are commonly named after the pole which
they seek.

Poles—See Magnetic Poles.

Polyphase—Two or more circuits in which
the rise and fall of E.M.F, of their alter-
nating currents are not “in step” or do
not occur at the same time in hoth cir-
cvits.

Polyphase Alternator-—One which- pro-
duces alternating currents all of same
frequency but each one leading the next
in phase by a definite angle. If more
than three such currents (triphase) are
present in a circuit the currents are
usually termed polyphase. An ordinary
A.C. generator is a Uniphase machine,

Porcelain Cleats.—See Cleats.

Port.—Left-hand side of a ship, looking
forward. Red light.

Positive Terminal Pole—~One from which
it is conventionally assumed current com-
mences to flow round a circuit.  Actually,
electrons flow from Negative to Positive,
as unlike charges atiract, and eclectrons
are negative.

Potassivm.—K. Kalium. Soft silvery me
tallic element. Requires keeping in oil,
or it will ignite. Burns when placed on
water. A.\V, 3886. S.G. 087. Val 1.
Chem. Eq. 38.86.

Potential.—Latent. Existing in possibility
but not in act. Also Electrical Pressure
above or helow zero, ie., of the carth.
See D.P,, EM.F, and Voit.

Potential Drﬂ'cr('m‘r —P.D.,, D.P.,, EM.F.
Unit, Veit (V). That clcctrlc pressure
which steadily applied to a conductor with
a resistance of one Olm, produces a cur-
rent of one Ampere.

Potential  Energy. — Restrained  energy.
Euergy of position.

Potential Reetificr.—A erystal or other form
of rectifier which requires an initial cur-
rent to pass through it to hecomne sensi-

tive.
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Your Set Will Look Nifty

When
Eaulpt
i Cand $
ith DiALS
Navy are the original
and only
Type NAUY TYPE
Dials Dials for sale to

radio amateurs

PUT YOUR SET IN THE COMMERCIAL CLASS

Replace the old fashioned scale and pointer with a brilliant, pure white,
ivory celluloid dial which will form a beaufiful contrast on the black rubber
front of your receiving panel. C and S DIALS are constructed of substantial
white ivory celluloid, 4 inches in diameter, highly polished, beautifully finished,
and artistically engraved with two scales. One scale is calibrated for writing
in station call letters at points at which stations are received; the other is
accurately divided into two hundred divisions, the most finely divided radio
scale in use today, making it most adaptable for use with any apparatus
requiring precision adjustments.

C AND S DIALS ARE ESSENTIAL FORjifil
DEPENDABLE WORK

When ,you mark the station calls upon your C and S DIALS, you can
“tune in” stations in a small fraction of the time that is usually required
with the old scale and pointer method.

ORDER YOURS.TODAY
ADVANCE If you want to keep your set up with the other fel-
ANNOUNCEMENT lows, don’t delay equipping it with C and S DIALS
The price of the at once. The rapid progress in radio demands that
Original Cand S DIALS | you keep up-to-date—so buy today.
will advance to $1.00 Send Money Order or Personal Check.
October 1st, 1920, i ) .
Buy now and save The Original—C and S Dials. Price, until October
the difference. 1st, 90c. Postpaid, complete as described, without
knob.

Dealers—W rite for Agency.

The C and S Radio Co. omaha. Nebraska

Superlative Radio Engineering Productions

“'NLEARNW

WIRELESS  TELEPHONY

BY MAIL IN'A SHORT TIME

With our Home Stud¥ course {ou can qulckly, caslly, master 1he
greatest  profession of all—WIRELESS—In sil four branches—
ELECTR[C]TY—BLUE PRINT READING—WIRELESS

GRAPHY AND TELEPHONY

+ LFour in One « 4in]l + FourinOne

This courso meakes yoU maater of these lmportant pubjeots and
ennbles you t quickly become An expert.

Our three eaay payment plans places this conrse within reach of
anyone why wishes to better themselves. by enterlng thls wonder

fully new feld,

I“ l{ E F Aution Bulb, Experimental Eleatrical Outnt, Radle
U Enalneering Book, and other vseful glits named In

Ntorature,

Take ndunnmw of this ertraording oft Now Send
QoUPOY TOD S '
CHICA(ID ELECTHICAL ENGINEERING CO.

1000 Diversey Parkway, Dapt Chleago, l

CHICAGD ELECTRICAL ENGINEERING CO.
1000 Dlversey Parkway. Dent. R, chlen(o i
Sengl perttoulars of Wireleas Tolephone Courss, (1
One Coursed Ichuling ¥ree Qter.

Name

Addfess
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$7 50 Specially Suitable

for

ROTAR
SPARK-GAPS

BIG BARGAIN

S 110-Volt, Direct Current, 1‘1 Horsepower Motor
Here 1s a Motor built specially for the
1 GOVERNMENT

for use during the recent war. Motors are made by
the well-known Motor-Manufacturers

ROBBINS and MYERS

The Motors are slightly used, but we guarantee
them to work perfectly.

SPECIFICATION

Enclosed type, practically dust proof. Shunt wound.
Motor Reversible. Constant speed. Carbon Brushes. Oil
cups—self-regulating. Extra fine commutator made up
of 32 Segments. Speed 1,800 R.P.M. Bi-polar Type
Machine. ;

No pulley. Size overall 474 x5 x 612 in. Black Japan
finished casing. Shipping weight 15 lbs.

This fine motor sells for from $15.00 to $20.00 every-

where.

Q
E
.’
]
0
-0
o
®

apiece as long as supply lasts.
We have only a few hundred on hand!

Remember as always in our sales: First come, first
served.

Add Postage or we will send by Express Collect
IMMEDIATE SHIPMENTS!

THE ELECTRO IMPORTING CO., 231a Fulton Street, New York

www.americanradiohistorv.com
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Radio Diagrams

and Formulae
in Loose Leaf Form

The Ruhllﬂ\n of the CONBOLIDATED RADI® CALL
BOOK have completed the prepacation of diegrame and
lnstructians of =

Meaaurement of Capacity of 8 Condanser. (Bub-
stitution Method.) Calibration of a Varlable
Condenser. Two Diagrams and Curve...No. 1

Measurement of Inductance of a Coil or Clreult.
Two Methods—Two Diagrams...........Ne. 2

Measurement of Distributed Capacity of an In-
ductance. Dlagram and Curve......,...No. 8

Measurement of Fundamental Wavelength of
an Antenna. Three Methods. Three Dla-
L4 T R T |

Measurement of Wavelength of Distant Trans-
mitting Station, Two Methods. Cuallbration
of & Recelving SBet. Two Dlagrams......Ne. 5

Measuremant of REffective Antenna Capecity.
Two Methods. Two Dlagrams..........No. 8

Measurement of Inductance of Antenna and a
Third Method of Measuring Effective Capac-
ity of Antenna. c©ne Dlagram..........No. T

Measurement of Antenna Resistance. Bubsti-
tution Method.......cvreuvnvenriran...NO. 8

Schematlc Wirlng Diagram of Regenerative Au
dion Recelving Set Suitable for Recelving High
Power Undamped Wave Stations. Counnsctlons
shown are those used |n most Navy and
Commercia]l Recelvers......... veeesn--No, 50

Table giving the value of LC {(Product of In-
ductance and Capacity' for wavelengths from
300 to 20,000 meters. Inductance in Micro-
henrys.ccveususcesvensceessieerssee . No. 100

Table saame as above but with Inductance in
centimeters..,......... 0000 P o ve-eeo No. 101

Schematic Wirlng Diagram of Signal Corps Type
SCR-68 Radio Telephone Tranamittt and
Recelving Set............ccovviivese..No, 51

Schematic Wiring Dlagram of Type C(CW-936
(Navy Submarine Chaser) Radlo Telephone
and Telegraph Transmitter and Recelver.

No. 52

Schematic Diagram of Type B.E. 1100 (Navy
Flying Boat) Radic Telephone and Telegraph
Transmitter.. ..o veeeiieiasecesssss. s NO, 53
Tl di J d__(nstruotions the mest

CUEAR, GONGISE, "COMPRENENSIVE ant CON:

VENIENT form of Instruction that has ever been pre-

seatsd. They are Dfinted on pages slre 8Y; x |,

Complete Set of 14 Sheels
as described, sent postpaid 75C
CONSOLIDATED RADIO CALL

BOOK CO., Inc.
41 Park Row, New York, N. Y.

The Grebe
Audion Control Unit

Type RORH, complete with two standard
“Y T Batteries without tube, $17.00; with-
out tube and Batteries, $15.00; sent any-
where upon receipt of price and postage,
This is only one of the many good wire-
fess parts which we carry. We cordially
invite you to examine our complete line
of products from foremost manufacturers:
Radisco; Clapp Eastham; Murdock and
others.

Our mail order service Is most complote
for immediate deliveries and our big
stock enables us to scrve you promptly.
Give us a trial, by ordering that new
part from us.

Agents for RADISCO Apparatus
KELLY & PHILLIPS

Brooklyn's Wiraleaa Store
312 Flatbush Avenue,

Brooklyn, New York

Rerairing Blewn Qut
Mouided Condenser
Sections

By NELSON EMMONS, JR.

I bhave had quite a lot of trouble with
my molded transmitting condenser sections
blowing out. However, I have found that
occasionally these condensers can be re-
paired very casily and will be as good as
new after the operation. 1f the place where
the condenser is punctured can be seen it
can be repaired very casily, as follows:

Often the condenser wifl be cracked
around the edge.
section, this crack can be scen, insert a
chisel in the crack and force the condenser
open. Split the condenser apart from the
bottom or sides, wherever the crack hap-
pens to be. It will usually break apart in
the right place with very little trouble.
When sou have broken it apart, cut off
the copper strip that connects the copper
plate and remove the large copper plate.
Then close up the condenser and put it back
in the rack. It will be just as good as
new, but with a little less capacity, of
course,

If the condenser is not cracked you will
have to take off the copper connector
pieces and test out the litile copper tabs
with a spark coil. When you have found
the blown-out plate you will have to split
the section apart with a sharp chisel and
hammer. It will take a great deal of care
to break the condenser apart in the right
place without shattering the rest of it, but
with a hittle patience it can be done. When
you have broken it apart, take out the
copper plate and close it up again. It may
be sealed with a little sealing wax, but
this is not absolutely necessary.

THE RADIOPHONE IN CALI-
FORNIA.

Southern California radio amateurs are
having a real treat nowadays. For some
time they have been feasting on the radio-
phone messages transmitted from various
members of the Pacific Fleet stationed in

If, upon examining the |

1
!

Los Angeles Harbor, but recently an en- |

tirely new field of enjcyment has been
opened up in the shape of the radiophone
communication established between Long
Beach and Santa Catalina Island. ‘The
project is in charge of the Pacific Tele-
phone and Telegraph Company. Exact
description of the method used has not
been made public, but it is understood that
any resident of either Long Beach or Cata-
lina Island may talk with any other resi-
dent thru the regular ’phone instailation
in his home. The system is said to be
the first of its kind in the world and will
be in commercial use some time during
July. The distance covered is about 25 to
30 miles and, during the tests of the last
month, amateurs in Long Beach have
clearly read both stations, nsing a simple
crystal set. The calling system employs
a bell device which is plainly audible all
over the receiving room.

Contributed by CURTIS E. AVERY.

SCOUTS OF AMERICA OFFER
PRIZE FOR COPYING AMA:
TEUR BROADCAST.

Cash prize of $10 is offered to Sea Scout
Radio Commodore by Scouts of America,
New York City, for best report on ama-
teur bhroadcast for month of July.

Mail copy of broadcast daily to Boy
Scouts' Headquarters, Fifth Avenue Bidg.,
New York City.

WwWWW.americanradiohistorv.com
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Choose asYour Profession

lectrical
ngineering

Electricity offers a brilllant future to the Young

man who Is about to choose his carcer. Never be-
fore has there leen such wonderful opportunlty In
thls great fleld. Blg paying positions In electrical work

the world over are open 10 trained

B. S. Degree s men Who posess specinlized.

N 3 Y psrm?nlrkﬁgwllrdm;. (lorm;“lio the
cl o glneering o wau-
in ears kee—the lardest and best equipped
electrical achool in America. Here you are trained {u both
theory and practics by a faculty of over 90 experts. You
leamn In large, finely oquipped laboratorlee
It you nave 14 high school eredlts or equivalent, you
can become an Electrlcal Enginecr with a Bachelor of
Sclence deffoe in 3 years. If you lock these credits they
can be made up In our Institute of Electrotechnics in a
short lutengive course.

Earn While You Learn

By our special system you may earn your way while
learning. Our Employment Department will secure you
a &osmnnlwrwhh':‘hgou mayd‘le- F ” T
YO & part of eac ey, spanding
trl:e rell:ion'l‘ndeT at t?‘e sch:‘:lol. ’I'h':s a erm
plan th solves the students” fi- -
nancial  problems and proviiles B(,’glﬂs
:mondlt}ﬂax'parlle]nce ra! thed 32me O i

8, w tultion fee and Fra- 2
ternity House for all students ctober Ist
who wish to gecuro board and room at cost.

Write for Catalog

Write to-day for our free, illustrated catalog. Read
about thls wonderfui institution and the great oppor-
tunities that lle before you. Find out about ouUr spe-
cialized _method of training and the details of our "Earn
While You Learn’ plan.

SCHOOL OF ENGINEERING OF MILWAUKEE
Dept. R-1—-373 Broadway, Milwaukee, Wis.

School of Engineering of Milwaukee,
Dept. R-1—373 Broadway, Milwaukes. Wls.
Please send rue your free fliustratsd catalog on Electri-

?i’q',lﬁ"‘x-[?ﬁ"fi'-ﬁm’-’fdmﬁ? me full details of your “'Earn
Name

Address .

Town.. ... State

ABe. Education

KEY AND BUZZER SETS

WITH LEVER KEY $1.50
WITH SPRING KEY $1.00
Buzzers are high tone and adjustable. Tever
keys unmounted, 75c. Buzzerss 40c. Well made
batt. switches. & T. 40c. D, T. 50c.
Non-shortelreultlng  batt, switch points
peeded. %™ shank. 60 each
Postpaid
Send Now

AJAX ELECTRIC CO.
18 Palmer Street Camhridge, Mass.

No blanks

RADIO APPARATUS

built to your specifications. Raw ma-
terial and parts. Machine work done for
experimenters, Get my prices before
buying elsewhere.

A. C. PENFIELD
CONNEAUTVILLE, PA.
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SEALS —BUT--NO SECRETS
AND SERVICE

The C. R. L. Paragon Short
Wave Regenerative Receiver is
sealed for your protection, not
ours.

The seals give you our two year un-
conditional guarantee, showing our
confidence in the set and our interest
in the purchaser,

Full instructions for econnection and
operation with each instrument.

The C.R.L. Paragon has solved the
swnmer relay problem!

Licensed under original Armstrong
U. S. Patent No. 1,113,149 and U. S.
Application Serial No. 807,888.

Price, complete, f.o.b. Chicago, $55.00

Write for our deseriptive Bulletin
J-20.

C. R. L. Paragon Regenerator Receiver
With Amplifigon Control Cabinet.

CHICAGO RADIO LABORATORY

1316 Carmen Avenue 5525 Sheridan Road
{Testing Station 8ZN)

CHICAGO, ILL., U.S.!A,

Become a
" Commercial
Operator

on the

Pacific
e Coast

Positions constantly open on vessels plying to South America, the Orient,
Alaska, Hawaii and Atlantic Coast. Salaries, $125 and expenses. Best
equipped Radio School on Pacific Coast. For further information addrees

' Y.M.C. A. School of Radio
I Telegraphy

Seattle, Washington
INDICATING DIALS

- Lacquered

[ 5. brass, 214" in

MR. Rapio ManN

We are specializing in the finest
diameter, Radio Apparatus which contains
genuine bake- the latest developments of the art
lite knob 114" for radio amateurs and experi-
, in  diameter. menters. We cater to schools and
“Offset shoul- college lab’s. Let us know your
ders act as needs—ask for our literature and
stops. Same prices.

dial used by Dealers Write for Proposition

U. S, Sign or s. Y 4 .
funded if not satisfed. | Price b tor THE NORTHERN RADIO

one dollar, postpaid. LABORATORY"
i H g Specialists in Radio Apparatus
The Factory Distributing Co. 111 MAIN ST. CLYOE. OHIO

130 N, Wells Street Chicago, III.

Read the ClassiﬁeduAdver- %5 SELF - C_GNSCIOUS?

Embarrassed ia cempeny, 1o self -neatrol !
Lot us tell you bow you can avercume these troubles.

— THE VERITAS SCIENCE INSTITUTE

TELEGRAPHY B==—

HERE IT IS
(Both Morse und W i RAILWAY ACCOUNTING

A s aigo for your dan.
taught thorougnly u W Al

tisements on pages 124-126

o now poid.
Greut opportynitive for vineement. Oldest and lurgest
h, tgn‘l- |

DODOE'S INSTITUTE D Strest, Vaipsraise, (nd, Carrell Bt.. lrocﬂyl’. N.

www.americanradiohistorv.com

New York

Kxoeed:
mngly aturactive Prioted lu
bright red ot white cardbosrd.

—
hool; entablished 46 e ot by Telegr: E )
school; ertablishe Yeurs. Endorse clegra i
wiy. Rudio, and Government othclale. . Kxponars lomre HIE EE los eschlhy oclofRLNS
oppurtunitics to earn large portlon. Cataloy free. | Aot {

Ban, amp for  pmlade
LEONARD BECK. |

The Construction of a Cage

Type Antenna
(Continued from page 81)

AT P 11 L

S

hoops in this manner: Place the mid-point
of the wire under the washer on the out-
side circumierence of the hoop and against
the screw. Now take a half turn each way
around the screw leaving the ends of the
wire protruding out perpendicular to the
plane of the hoop, and lock down nut
securely on washer; this holds the “fast-
ener” in place. When you have finished
putting the fasteners on, the laborious part
of the job is over. Now cut the antenna
wire into six equal lengths and stretch them
taut between two supporters. At a point
24 feet in from each support insert a hoop
and secure the antenna strands to the hoops
by twisting the ends of each fastener
around a strand. This method of iastening
in the hoops makes it impossible for them
to slip, so care must be exercised in placing
the hoops in their proper positions before
making thein fast to the antenna strands.
Each of the other two hoops are inserted
at points 162/3 feet distant from the end
hoops. The form of the antenna now
should be that of a cylindrical cage with a
cone at either end. To insert the 10" in-
sulators, unfasten one end of the cage,
bunch the loose ends.in the cone and pass
them through one eye of the insulator;
now separate the ends and wind each one
back onto a strand in the cone. The other
where the loose ends are wound back into
insulator is fastened similarly, except that
the cone a length of about six inches should
be allowed for soldering on the antenna
lead-in. The lead-in should consist of six
wires of the same gauge as that used in the
antenna proper, and these should be
bunched at the vertex of the cone and
wrapped with wire at intervals of two feet
down to the lead-in insulator.

An antenna of the above dimensions,
using a J30-ft. lead-in, and supported at an

| average elevation of 40 feet, has a natural

period of 180 meters, whicl allows for the
secondary inductance of the oscillation
transformer to bring the open circuit up
to 200 meters.

S s LT I

Simele amvrplifving Trans-

former and Mountings .
(Continued from page 78)

i
e

i
M

Wi

Tanmn

connections from the primmary and secon-
dary of the coil can then be soldered to the
metal binding posts which came with the
porcelain base already mentioned.

A celluloid cover (not shown) can be
bought for ten cents in the form of a pow-
der puff box, and this will just fit over the
entire device which can be back mounted on
a phonograph record, thus making a very
presentable instrument.

Contributed by R. U. CLARK, 3D.

RADIO TORPEDOES.

An invention by a French wireless engi-
neer, M. Dunoyer, will completely change
the whole character of naval warfare, if
its claims are fulfilled.

It consists of what he calls an *electric
safety lock.” The mechanism to direct the
course of a torpedo and secure its explo-
sion against an enemy warship can be
woarked not only by wireless waves of the
right length but also by a proper sequence
of Morse signals. Any error in the right
sequence of dots and dashes would run
the mechanism down to zero again and ren-
der the torpedo harmless. Each torpedo
launched would have its own key sequence
of dots and dashes, and so the enemy would
be unable to tamper with it
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p OF ALL VACUUM TUBES
ke
f HAS THE HIGHEST
The A-P Amplifier-Oscillator is the Navy type SE 1444 “hard” tube, designed and manu-
factured expressly for amplification and oscillation purposes. Because of its exceptionally
high vacuum and correct electrical and mechanical design this tube has the highest ampli-
fication constant of any tube known to the radio art. Recent tests by the United States
Navy have established this fact. (See April, 1920, Prec. I. R. E.)
SR Used in conjunction with the A-P VT Amplifier-Oscillator is our A-P Electron Relay, the
| AMPLIFIER GSCILLATOR original tubular vacuum valve brought out bv our Laboratories in 1915, but now supplied
with the SHAW standard four-prong base for convenience. Of all vacuum tubes the A-P
Electron relay is the most efficient spark receptor. A combination of two or more VT tubes as amplifiers
’ with an Electron Relay as the initial detector is the ideal receiving combination for long distance amateur
or long wave reception. In ordering ask for—
II THE A-P PERFECT VACUUM TUBE COMBINATION
‘I DEALERs The A-P Electron Relay — price TheA-PVT Amplifier Oscillator—price AMATEURS
Write |, $6.00 each $7.00 each. ey
= 'wa Immediate deliveries. Order from your Immediate deliveries. Order from your d,_:r'::p{‘:; .
| particulars’  dealer or write direct. dealer or direct. literature
] Botl tubes licensed under the DeForest Adudion and Fleming Patents N
| ATLANTIC RADIO SUPPLIES CO., KIRK PLACE, NEWARK, N. J., Phone, Market 1575
PACIFIC RADIO SUPPLIES CO., 638 MISSION STREET, SAN FRANCISCO, CAL.
SOLE DISTRIBUTORS FOR MOOREHEAD LABORATORIES, Inc. |
l_ Reference—The American National Bank—San Francisco
L 2L 4
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The Second Edition of the g

—y Consolidated Radio Call Book
n @Cﬁ'%TEDL ] . 3 s q=.d
"4':}:,3""5"1"1-r- is the only book 1n print officially listing

o 1. oy all the radio calls as issued by the Bu- SPECIAL

Given Free With Each Copy

A Wireless Map of the World in colors Is given
absolutely free with each copy. This map shows
the locations of all the high powered RADIO
stations In the world, including the time signal
statlons. In addition it tells at a glance how
far away any of these statlons are. Of greater
Interest are the time zones, which enalile the
amateur to compute Instantly the correet time
for the zone {n which he Is [ocated from any
time signal station,

reau of Commerce. Every vessel and
land station 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.

ALL AMATEUR CALLS ALSO LISTED

Pl’ice $1 OO Prepaid Either Direct from us or for sale by

the following responsible dealers:

Technioal Applisnce Co.
Amerloan Elovtro Tocyoq on Nt Now Yoik, N. ¥.
34 Batterymarch EL.Nl‘k)slm;. %}un}.
. Baal & s ownrk, N, J,
}J lll.."l||:lcr:=::l & Co,, 32 Park Place, New York ity
dadlfm'nll Rlectrical Sunply Co.,
043 Mlsalon Bt., 8an Franoisco, Cul
L. W. Clovalang Co., 441 Congrias 8., Portaud, Ae!
Wushington .
ot gl 8 Wist 4811 8L, New York Chy
Telsphone el. Co.,
DR aToraT o 15‘0! %n(h(wlnk Avo., New York City
fApcrting Qooda Co.
' el lm’"ﬁl Wt Water 8L, Mlwsukeo, Wls.
¢loatrle Co.,
Dalflieddy tyn w;lﬂ Liberty Ave., Plitshurgh, Pa.
01 Helvidere Ht., Boston, Stass.

Atlantic Rudio Co,

A T Illov;-y.km

foalenls AEURS Dirotiase Bt New llo(lnrord& MuﬁT

Racllo Appsrsing, urekn, .

51;‘-::'.‘\ nl(ll?umpds.n 'm‘ I"Iﬂuarm At Tos Angelos, Cul.

Mantattan_ Elseirieal Bu| r Ca.. 17 Park Place, New
York Cliy; 114 H. olla B1., Chiongo, 11L,; 1108
Pine AL, M1 Louis, Mo.: 804 Atisslon BE. Ran
Franoisoo, Cat.

MeoCsrthy Hros. & Ford.

A O McC 7(5:0“’. Mohawk St.. Duffalo, N. Y.

- Q. lury & N
¢ 218 So0. VWabush Ave., Chicago, Iil

Mohawk Electrleal Supply Co..
325 so Warren St.. Syracuse, N. Y.

Nutlonal Radlo Rupply Co.
1303°D 8, N. ., Washlngton, D. C.
Newmnn-8tern Co., 1874 K. Sixth 8t Clevsland, Ohio
Nola Radlo Co., 134 Charirue 8t., New Orlenns. La.
H . Noll & Co., 31 No. 7Tth 88, Phifladelphin, Pa.
George W, F'arezo & Co.,
#08 Ninth 8t.. N, W., Washington, D. C.
Ploneer Fleotrle Co., 137 Enet Bth 81., Bt. Paul, Minn,
. D, Pius Co., 13 Park Bquare. Boston. Mass.
Precislon Equipment Co.,
2437 Glibort Ave., Cincinnatl, Ollo
lndie Corporation of Amorioa (Marconi Co.),
Gay and Pratt Sta,, Beitlnore, Mq,
Rnalo Diatributing %c:‘.. 4 Wost Purk 8t.. Nowark, N. J.
Engllicering L.
R ‘0008 BT Madlson Ave.. Bultimore. Ad.
Ipment Co
Fradli Klighe 630 Wushington 8t.. Doston, Muss,

Published by

Consolidated Radio Call Book Co., Inc.
-Q.O-Q-MO.W“MWMO.M

WwWWW.americanradiohistorv.com

Reuter Electrie Co.. 34 Eagt 6th St.. Clnoinnati, Ohto
Rudolph Schmldt & Co.. Inc.
. 31 Maln St. F.. Rochester, N, Y.
Shafter’s, 107 Granby St., Norfolk, Va.
Shotton Radle Mrz. Co., Scrunton, Pa.
Smith Novotoy E:le‘;!c. I.no..
20 Weat 6th Street. Charlotte, N. C.
Soulhern l-:lauu'lcnI_l‘.(!::r‘d e Mgl
| and E Sts., San 0,
H. E, Willismson Electric Co, Dt G
316 Union 8t..
Young Men's Christian Aassociation,
718 Houth Hobe Street. Los
M. Zamolskl Co.,
ng & MceConbs,

Rook latand, ‘Tl
Qco. 8. Saunders, 163 Washington St.. Doston, Mass.
Wirelesa Bhoyp,

BIl W. Washington 8t., Los Angeles, Cul
Post OMceo Nows, 38 W, Monros St.. Chtcago, Il
Moter Elcctriosl Construoction Ceo.,
11 Otter Bt.. Oshkosh. Wie.
United Radlo Tolegraphers® Association,

803 H. Baltinore 8t, Ialtimo
Americap Hardware Stores m?m:-’nr."c&fﬁl

Boattle, Wash,

Andeles, Cal

Jou. talti
Yo Raltimors, Md.

41 PARK ROW, NEW YORK CITY

J
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NEW «» POPULAR BOOKS

The How and Why of Radio Arraratus
By H. W. SECOR, E. E.

This newest book on radlo matters fulfills a distinct gap in
wireless literature in that, while the trcatment is rade as under-
standable and as free from
mathematics ag posgible, it at
the same tlme, incorporates
a wealth of technique and in-
struction for the Radlo Am-
ateur—the Radio Operator—
the Installation and Deslgn-
ing Expert-—~us well as teach-
ers and students of the subject
In general.

A very broad flald has been
coveradd Ly the author, at the
same tline giving a great deal of
information not found in other
text-books. If you are engaged
in any branch of the Radio or
allled arta at all, you will purely
need this Jlatest contribution to
tadio literature, which is destined
10 bs found on svety redio man's
book shelf befors long.

A glance at the following st
of chapters gives but a very scant
idea of the extensive and useful
rad{o knowledge provided In its
text:

L

AR
-

1

y
s

%
NS

¥

7

The Induction Coll; The Alter-

- nating Current Transformer; Ra-

dle Transmitting Cendensers; The

Spark-Gaps;: Radig- Tranymitting Inductances; Radio Ruulvlus Tuners:

Radio Recelving Gondensers; Detectors; Telephone Recelvers; fadlo Ampli-

fiers; Cofstruotion of a Direct Readlng Wavemeter and Deoremeter; Antonna

Constrrction; The Calouiation end Measurement of [nductances: Appendix

w-:lninukvery usefu) tabley, govering all subjects treated tn thia very um-
usual book.

Thia uewest of Radio Works, ¢loth bound in Vellum de !i\n:,m. Gold

* stamped and Hand Sewed bas 180 pages. B8lze of Book 8 X 9 inches.

The How and Why of Radle Anglrﬂun. nglld.. B e e sl bl $1.75

Design and Construction of Audion Amplitying

Transtormers
Radlo and Audlo Freauency Tyre
Thls latest and lmportant book
by Mr. Edward T. Jones, late As-

el AN W

soclate Editor of Radio News, will DES[GN" CdNSTRUCTlON

be of great interest to all radio s
amateurs thruout the land. The [RLLRRGIRATELLITELLITIN,

" iniityce tusy

tranaformers shown in these books
have never been described in print
before, and have usually been con-
sldered 2 manufacturer’s secret.
Anyone who has several vacuum
tubes cannot afford to do without
this book because 1t will enable him
to build the necessary ampllfying
transformers very readily. The de-
slgns are very simple and rugged,
and anybody can make themn with-
oul trouble,

Mr. Jones, the author, Is s prae-
tleal man who Is an experimenter
himself and knows whereof he
speaks. The book Is printed on
good paper and has an attractive
cover In two colors, Paper hound. -

Slze & in. X 7 in. Contalns many Hluatrations, diagrams and
working data necessary to bulld the transformers.
Price, Postpald, 25¢

A Thousand and One Formulas
By S. GERNSBACK

A Laboratory Hand Book for the Experimenter and for Every-
body who wants to ““do things.”

A Book, brimful with very
important and pricelsss ia-
formation, collected and se-
tected for years.

The reclpes and formulas
are classified ln such & man-
ner as to be avallable at
once, without long rosearch.

Invaluable for Students,
Englneers, Physiclans, Bz-
perlmenters, etc.

Hete are some of the chap-
ter headings:

Cements and Glues; Com-
positions of All Kinds; Glass
and Glassworking; [nks;
Leather Polishes; Metal-craft;
Perfumery; 6oaps and Ex-
traots; Photography; Blue
Print and other Paper; Piat-
ing; Pyrotechny; Polishes and
Stains; Varnishes and Paints;
‘{  Various Cleaning Formuias;
|  Wood-craft; Chemical Labo-
ratory Hints and Exper.
ments; Mechanlcal Laboratory
; Hints and Experiments; Eles-
trical Laboratory Hints and
Expetriments. o
Besldes there are a score of tables and hundreds of Ilustations asd

{ugrama,

Bovk i3 cloth bound in Vellum de Luxe.

Gold stamped and hand sowed.

It oontains 160 pages. The paper has been egpecially selected to stand
rough handling 1:11 laboratories.

4 x & Inchoa,
A Thousand and One Formuilas, as described. Postpald............. si.re

6

b2 Bypmenn Pesmne .

~ T

Exeerimental Etectricity Course In 20 Lessons
By S. Gernsback and H, W. Secor, E.E. |

A Course on the theory and practice
of Electrieity for Experlmenters. One
of the most complete and comprehen-
slve treatlses of this apeclal subject
ever published. Written Ly the same
authors as the famous *“Wlircless
Course.”

Every phaso of experimental electrlelty
18 treated comprehensively in plain
English. New Ezperiments are de-
scribed and explained and nearly every
application of Electriclty in modern
1ife ts glven In simple language.

The Best Electrical Text Book
on the Market
Size of Book Is 6 x 9 In.
The book contains 128 pages and more
than 400 illustrations,
Flexible cloth cover, per copy......750
Stiff cloth cover, per copy....... $1.25
Postpald

Wireless Course in 20 Lessons
By S. Gernsback, A. Lescarboura and H. W. Secor, E.E.

A Course that tells you every-

thing you want to know about @ ‘/K )@

“Wireless” starting off in les- J \_/)

son I\‘I)?. 1 fbyl‘:lexplaining té:e e = -

Principles o ectricity. Y R

simple, easy stages, this won- W[RELESS

derful Course takes you inte COURSE

“Wireless” by the use of such wx,

simple language so skilfully

used that of necessity you must

understand every word. There

is a2 whole lesson devoted to

the Theory and Mathematics

of this epoch marking subject.

The last lesson is devoted to

a history of Wireless.

Movre than 50,000 of this
course sold

Slze of book i1s 7 x 10% in., 160 pages, 350 illustrations, 80 tables.

Flexible ‘cloth cover, par CoPY. .. ...cvviivivvenirriianrarsins 796
Stift cloth cover, per copy...$51.25 Postpald

Two Remarkable Books

'l?look No. l;— Book No. 1 contains 100 E[oo’n No. 2:-
ow to make ] A ow to make
ireless pages,sye?xSm.,andBB Wireless
Sending Ap- illustrations. Receiving Ap-
aratus , . 35¢ i paratus . . 3Bc

s Pannpnid. Book No. 2 contains 100 Postpaid,

pages, size 7 x 5 in, and 90
illustrations. |
HOW To MAKE T
WIRELE S5 Written and published entirely [EETIEIAT S
BRI  for the wireless enthuslast who
[0 usdia Lus ey wants to make his own radio ap- g
parata. Only sirictly modern in- \1 -

i struments are described and the
«

llustrations and descriptions are
8o clear and simple that no trou- |
’ ble will be experienced in making |
the Instruments.

)
S
‘Q""'::-'-A:_‘

Wi 258 : LEETRS )

THE EXPERIMENTER PUBLISHING CO.

Book Dert., 236-4 Fulton Street

NEW YORK

www.americanradiohistorv.com
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Radio Telephony on
Aerorlanes
(Continued from page 83)

S0 1) 0 T

In consequence of the greater ease of re-
ception at a quiet ground station, and its
superior transmitting power, the to-and-fro
ranges became approximately equalized, in
spite of the disparity of output, and a ma-
chine could speak or be spoken to at dis-
tances of the order of 70 to 100 miles.

(Abstract of paper read before the Insti-
tution of Electrical Engineers, Wireless
Section, London.)

101 1011L0R 7481001 TR CTHOTT OO v RO 81O

. { Want To Know
(Contiziued from page 95)

s

A6 O OO MY VN B

0.5 17,500
0.6 20,400
1.0 31,300
2.0 47,400

TELEGRAPHIC CODES USED IN
RADIO.

(200 The Junior Amateur Scientists,
Brooklyn, N. Y., ask:

Q. 1. Will you please explain the num-
ber of codes employed in radio at the pres-
ent day and explain the difference between
the Morse Code, the International Morse
Code, and the Continental Code?

A. 1. There is but one code used in
radio telegraphy at the present time. This
code whic% is known as the International or
Continental Morse Code is used universally
by all nations in radio work. This code
consists essentially of dots and dashes in
the formation of its characters. The so-
called American Morse Code consists of
dots and dashes and spaces in the forma-
tion of its characters. Altho this code was
used in the early days of radio by Americans
it is at present used solely in land wire
work.

VARIABLE B BATTERY VOLTAGE.

(201) James R. Carrol, Uniontown, Pa,,
writes :

Q. 1. When using an audiotron vacuum
tube is a variable voltage for the B battery
an advantage?

A. 1. Yes, it is often an advantage as it
permits of a more critical adjustment of the
plate voltage during the reception of certain
signals.

Q. 2. If a variable voltage is an advan-
tage can a graphite potentiometer be em-
ployed to vary the voltage?

A. 2. The hetter way of securing vari-
able plate voltage is to employ a multi-
point switch, each switch point leading
to individual taps of the B battery in a
progressive manuer, that is, from low to
high voltage.

The Simplest Hook-Up
(Continued from page 80)

S——_———

M

H

line from the other launch, e was grumnb-
ling in feigned exasperation. “Who is
doing this long distance work with a con-
trivance that dynamites the ether? Let's
sce that infernal machine before the Radio
Inspectors arrest youl Holy Smokes!
Say, fellow, you gotts iune that awning.
Its decrement is something awful!”

121

CHELSE

No. 2.--.0006 m.f. mounted

genuine bakelite,
steel running in bronze

movable plates, large

Condenser No. 4 reading in hundredths,

amply separated and accurately spaced plates.
Unmounted types will fit any panel and are equipped with counter-
weight.

VARIABLE GRID LEAK

Permits the selection of the proper leak

A

Variable Condensers
(I)ie-Cast Type)

No. 1.—.0011 m.f. mounted.
. $4.50
No. 3—.0011 m.f. unmounted $4.50
No. 4.—.0006 m.f. unmounted $4.00

$5.00

Top, bottom and knob are
shaft of

bear-

ings, adjustable tension on

scale
high

resistance regardless of the type of tube, or
its use as detector, amplifier or oscillator.
Ten steps give a range from 14 to 5 meg-
ohms. Genuine bakelite base and knob.
All our apparatus embodies the highest
degree of mechanical construction, electri-
cal efficiency, and good appearance.
Immediate Delivery—Catalog seni upon request

Purchase Chelsea Apparatus from
your dealer

CHELSEA RADIO CO.

PRICE $3.00

15 FIFTH STREET
CHELSEA,

Manufacturers of Radio Apparatus and Moulders of Bakelite

MASS.

{4 »”
SHRAMCO SPECIALTIES
BRASS SWITCH POINTS

Doz. 50 100
No. 626—14" x 34", with screw......... $ .30 $1.10 $2.00
Ne. 627—14" x V4" head, 34" shank, with
nut and washer. .. ........ .36 1.25 2.25
No. 628—14" x 14", with screw. .. .. ..., .30 1.00 1.75
KNOBS
Each Doz.
No. 601—14" dia,, 8-32 bushing. .. ............ $ .04 $ .45
No. 602—1" dia., 8-32 bushing. .. .. .. ...... ... .08 .85
No. 606—114" dia., 13/16” high. .. ........... .15 1.70
No. 800—Panel Binding Post, brass finish, black
knob . ....... . ... ..., .10 1.10
Nor 751—Brass finish Panel Switch, single blade,
134" radius . ................... 35 3.75
No. 850—3" Dtal Indicator only ........... . .70 each
No. 851—3" Dial Indicator with knob.......... 1.25
No. 801—22.5 Volt "B Battery, small ... .. ... 1.40
No. 802—22.5 Volt "B Battery, large ........ 240 -
Postage extra on above.
Send 5c in stamps for our Catalog J showing complete line
SHOTTON RADIO MFG. CO., P. O. Box 3, SCRANTON, PA.

Dependable
Radio

Apparatus

Hamilton, Ohio.

A new Tuner and a new Short Wave Set have joined the
DEPENDABLE FAMILY

Catalogue Mailed for 10 Cents in Sramps

DORON BROTHERS ELECTRICAL COMPANY

WwWWW.americanradiohistorv.com
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AP D0

Follow these advertisements cvery
cials in these columns.

issues. ]
by an accredited advertising agency.

than September 1o

BRI

Classified advertising rate three cents a word for each insertion. Ten
Name and address must be included at the above rate. Cas

Objectionable or misleading advertisements not accepted.

THE CIRCULATION OF RADIO NE

EXPERIMENTER PUBLISHING CO., INC.,

Radio News for August, 1920

OPPORTUNITY AD-LETS

Reliable advertisers from all over the country offer you their most attractive spe-

month.

dmerican Made Toys.

We offer an opportunity to manufacturers with
factlities for large production, also to Lome-
workers on smaller scale, to manufacture Metal
Toys and Noveltics. Unlimited field and cnor-
mous_ business open for ambitious people. No
experience required. No tools needed. Qur cast.
i"ﬁ‘ forms turn out goods complete. Since the
different Toy Expositions, manufacturers are
covered with orders until December. You can
enter this field now by manufacturing “American
Made Toys.” We furnish castingforms for Toy
Soldiers, Army, Navy, Marine, Cannons, Machine
Guns, Indians, Cowboys, Warships and other
novelties. Castingiorms, complete outfit, $3.00 up.
We buy these goods direct from manufacturers.
Yearly contract orders placed with reliable par-
ties, We pay very high prices for clean painted
goods. Samples furnished. *“Bird-Whistlers,”
great seller, just added to our stock list. Book-
let. Information, Instruction frec, if you mean
Work and Business. No others invited to write.
Toy Scldier Manufacturing Co., 32 Union Square,
New York. ]

e o = e—

Antiques.

Ancient Indian arrows and spears. Send stamp
for list. B. Ruby, Middlctown, Penn.

Agents W anted.
. Agents—Sell automobile tires, tubes, etc. Big
income, No capital required. Goody Rubber Co.,

240 Broadway, New York.
= e U O —
Auto Accessories.

Old Tires Made Like New.

Insures double the

wear. Satisfaction guaranteed. 25¢.  Bargain
catalog free. Science Institute, Rég3s N. Clark,
Chicago.

i

o s e S—

Business Opportunities,

Substantial manufacturing corporation wants
capable men to establish branch and manage
salesmen. $300 1o $1,500 necessary.  Will allow
expenses to Baltimore as explained. Address
Treasurer, 416 N. Howard St., Baliimore, Md.

self, how 1o invent, ideas wanted, how we help
you sell, etc. 3ot Patent Dept., American Indus-
tries, Inc.I Washington, D

I’atents for Sale.

Pateots. 1,207,399. Drinking. Fountain
tachment for “sale. Address Geo. Pratt,
1700, Richmond, Va,

Outright or Royalty.

at-
Box

Nutless Spindie for Ve

per cent discount for 6 issues,
h should accompany all classitied advertisements unless placed

.
Advertisements for the October issue must reach us not

WS IS OVER 40,000

236 Fulton Street, New York, N. Y.

CIECHT

20 per cent discount for 1z

iraviraYlivexiiaveravi

later

T 3]

i

I

| aavitraYli v rﬁr?‘mr?.\ﬁmr?.‘ AN IVAXLTaY i /avi raTHTVITAYLYAVE Tavhip] T8 7axt raTIvavhraTh /atl
| Patent Artorneys. Books.
Millions speut annually for ideas! Hundreds . T
now wanted. Patent yours and profit. Write to- Tl?““b“{,ll Pitching Course only 25c. Wireless
day for frec books; tells how to protect your- clegraphy, a wonderful book, oc. A

onl
§h£rn0v. 1541 Hoe Ave., New York,ng. Y.

100,008 used books for sale, 3sc. up. Some cost
$10.00 new. History, Scientific, echnical, Science,
etc. Catalogucs 1oc. Sweeney Publishing House,
successor to McCarthy, 106t West Vao Buren
St., Chicago, Il

Concordia Magazinc contains essays, short
stories, travel stories, boy scout news, editorials,
current events and poetry, formulas and plans.
Two years’ subscription, so cents. Concordia
Magazine, 9 Water, York, Pa.

hicles. L. Felber, 200 Chartres St., New Or-
Ie;\ns‘_YLa.
Pty - —— —
For Inventors.
Inventors—Models, dies, tools. 28 years’' ex-

?ericn_cc, work guaranteed, lowest price. Manu-
acturing of specialties our hobby. Peerless Die
& Tool Co., 12t Opera Place,

QOlio. D. B, Cincinnati,

Nature Facts married and engaged
should know, concisely given, 2sc.
6ot Ninth Ave, New York City.

Wanted—Back _issues of Radio Amateur News
and Electrical Experimenter. Boston Magazine
Exchange, 109 Mountfort Street, Boston, Mass.

people
entral Sales,

Robert A. George
27 Franklin Street
Concord, N. H.

Radio News,
233 Fulton Street,
New York, N. Y.

Gentlemen:—Have had fine results
from an adlet in the March number
of R. A. N. Please find enclosed one
dollar for adlet for your May number
of . A. N.
Yours very truly
Robert A. George.

Wireless, Electrical Books, “at bargain prices.
Lists free. D. Altman Co., 213-25 East tioth
Street, New York.

Just Off the Press. Design
of Audien Ampli[{_’mg Transformers
Audio-Frequency Types). By Edward T. Jones,
late Associate Editor Radio Kmateur News. The
transformers shown in this boak have never
been described in print before and have usually
been considered a manufacturer’s secret. The

A book

Written
Price 2s5¢

and Construction
(Radio and

and simple.

designs are very rugged
g should have.

that every radio “bug
so you will understand every word.
ostpaid. Experimenter Publishing Co., Book
ept., 236-A Fulton Street, New York dity.
Wireless Course in 20 Lessons. By S. Gerns-
back, A. Lescarboura and H. W. Secor, E. E.
Tells {ou everything you want to know about
“Wire 4 practice and history. A

ess”—theory,
clear, concise course on every phase of this sub-
ject. 160 pages—3so illustrations, 3o tables, Flexi-
le cloth cover 75c postpaid. Stiff cloth cover
1.25 Bostpmd. xperimenter Publishing Co.,
ook Dept., 236-A Fulton Street, New York.

Start business of your own, 24 plans, $1.00,
Joel Tillberg, Proctor, Vermont. :

Patents For Sale. To scll, buy or obtain pat-
ents, write Patent News, jo9, Washington, D.

Turn Your Spare Time into money for that
apparatus you want. Start a profitable, perma-
nent home business, Steady weekly income. No
invesiment but your brains and spare time. Posi.
tively no soliciting, agency proposition. Write
Egda\g. Address Opportunity, Box 175, Fredonia,

Help ”/(;llf;d.

Railway Traffic Inspectors carn from $i10 Lo
§200 per month and expenses. Travel if desired.
Unlimited advancement. No age limit. We train
{ou. Positions furnished ynder guarantee. Write
or Booklet CM 122 Standard Business Training
Enstitute, Buffalo, N." Y,

Earn $25 Weekly, spare time, writing for nows-
papcrs, magazines. Experience unnecessary; de-
tails free. Press Syndicate 5663, St. Louis, Mo.

Detectives make big money. Travel, be your
own boss. Either sex. We Instruct, small cost.
Write Johnson’s Detective School, 232 Sheldon
Avenue, Grang_Rapuds,_Michigan‘ Dept. A.

Be a Mirror Expert. . $~?‘$|o a day; spare timc
home at first; no capital; we train, start you
rlr:xaekmz andtSllve{l\?ngli)"ors' Frencli method.

TEE Prospectus, 5 err, Pres. Decatur
Strv:c!1 Brooklyn, N. Y ' » 579

Salesmen Wun‘led

Health.

Guaranteed Ru?cure and Constipation remedy
(scientific, drugless), $i.10. Agdress Daniel
Nestor, R217 Rockaway, Jamaica, New York.

Pyorrhea (Rigg’s Disease—Bleeding or Swollen
Gums)—llundrefs‘ have been lhelped by our
successful home treatment. Purifying, healing,
preveutative. Full month’s treatment, consist-
ing of a wvery beneficial massage Easte and
an antiseptic tooth-cleansing paste to be used in
place of your ordinary dentifrice together with
full directions for treatment, $1 postpaid. Or
write {or free Booklet “R,” Pyorem Mfg. Co., 439
Seventh Street, Brooklyn, New York.

Tobacco or Snuff Habit Cured or no pay; $1

if cured. Remedy seut on trial. Superba Co.,
SB, BalhmoreLMd.
P LI AT ML NE—
Instruction:
Attention: Central States Amateurs! It is no
longer necessary for you to go a long distance
to attend a good wireless school. ur school

the  Graceland Radio Institute,
Lamoni, Jowa. Compleie modern equipment.
Experienced instructors. Only thirty minutes’
ride on electric car from Kansas City. New
classes first of every month. Positions guar-
antecd. Catalogue free. Independence Radio
Institute, Independence, Mo. (Sce our sales de-
partment advertisement elscwhere.)
e —— e e vt

PP

successor _to

M iscellaneous.

Salesmen, City or Traveling.
necessary. Send for list of lines and full par-
ticulars.  Prepare in spare time to earn the big
salaries—$2,500 to $10,000 a year. Employment
services rendered members. National Salesmen's
Training Association, Dept.
aiatier i

Experience un-

164K, Chicago, I11.

Office Devices.

Multigraphs, Addressographs, Duplicators, Seal.
ers, Folders. Less than half price. Guaranteed
one year. Pruitt Company, 112-C North La Salle,
Chicago.

Free Shows made highly profitable. Fuill in-
structions, $1.00. “How to i'lead Thoughts,"” Mind
Reading at any Distance, joc; “How to l{yF_nq-
tize,” Relieve disegse, give Astonishing Exhibi-
tions. 126 pages, illustrated, $1.00. Satisfaction
Eu.'.:ranteed. cience Institute, R6s35 N. Clark,
hicago.

Invisible Ink,
Trout, Louisiana.
Electrical Tattooin
alogue for stamps. f
Cincinnati, Ohio.

Big Mail, 2c. Joe Shaw,

10C;

Machine, $3, $5 and $7. Cat-
. Temke, 1019 Vine, Exp.,

We Buy for Cash, Rebuild and Sell for abont
half new price, Multigraphs, Addressing Ma-
chines, Duplicators, etc. Don’'t be misfc(l by
firms mlnn%ng.on our name. We are the orig-
inal Office Device Company, 154.C \West Ran-
dolph, Chicago.

Novelties.

The Reliable Weather Prophet. Send 1oc for
me, hang me up. I will tell you when it will
rain or shine, ?’articulars for stamp, National
Specialties, 32 Union S8q.,, N. Y. C.

wwWWw.americanradiohistorv.com
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Experimental Electricity Course in 20 Lessons,
By S. Gernsback and H. Secor, E. E.
course of the theory and practice of Electricity
for the Experimenter. Every phase of experi-
mental eleqtncu%is treated comprehensively in
plain English. ew experiments are described
and explained and nearly every application of
Eleqlricily in modern life is given. 160 pages—
400 1Hustrations. Flexible cloth cover, 7s¢ post-
paid. Stiff cloth cover, $1.25 postpah‘. Experi-
menter Publishing Co., Book Dept., 236-A Fulton
Street, New York.

The How and Why of Radio Apparatus. By
H. E, E is newest book on

W. Sccor, E, i
radio matters fulfills a distinct gap in wireless
literature in that, while the treatment is made
as understandable and as free from mathematics
as possible, it at the same time, incorporates
a wealth of techunique and instruction for the
Radio Amateur—the Radio Operator—the installa-
tion and Designing Expert—as well as teachers
and siudents of the subject in general. A very
broad field has been covered by the author, at
the same time giving a great deal of information
not found in other text-books. If you are en-
gaged in any branch of the Radio or allied arts
at all you will surely need this latest contribu-
tion to radio literature, which is destined to be
found on every radio man’s book shelf before
long. A glance at the following list of chapters
gives but a very scant idea of the extensive and
useful radio knowledglg provided in its text:
The Induction Coil; The Alternating Current
Transformer; Radio Transmitting Condensers;
The Spark - Gaps; Radio - Transmitting Induct-
ances; Radio Receiving Tuners; Radio Receiv-
ing Condenscrs; Detectors; Telephone Receiv:
ers; Radio Amplifiers; Construction of a Direct
Reading Wavemeter and Decremeter; Antenna
onstruction; The Caleulation and Measurement
of Inductances; Arpendix coutaining very useful
tables, covering all subjects treated in this very
unusual book. This newest of Radio Works
bound in Vellum de Luxe, Gold stamped
and Hand Sewed, has 160 Eagcs. Size of Book 6x9
inches.  The How and Why of Radio Apparatus,
Postpaid, $1.75. Experimenter Publishing Co.,
Book Dept., 236-A Fulton Street, New York,

Correspondence Courses.

Dollars Saved. All kinds of used correspon-
dence courses sold. (Courses bought). Lee
Mountain, Pisgah, Alabama.
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Pictures.
Artistic Poses—Substitutes for livin models.
Select and artistic cpllection of Life Studies of

the best and most famous models in_the U, §
and Europe. doz., $4.50; 1 doz., §8. Particulars
for stamp. ational Specialties, 32 Union Sq.,
N eY. Ci

Shocks! She's a “Doll” Ruth in her new

bathing suit. Twelve poses, actual photographs,

Wireless.

For Sale—No, 23 Cotton Covered Wire, $1.to per
. Free-samples. Ralph Winters, go4 Pearl St.,
Camden, N. J.

Why Be Bothered with the old hit or miss
method of selecting detector crystals when you

can get tested crystals of galéna mounted in soft
metal; every one guaranteed very sensitive;

oA i A ostpaid joc. T, Trowbridge, 253 West 15th St.,

25c. Dept. R, Progress Puf)hcnglons. St. Louis. &ew York City. i 6
Rubber Stamps. FAudfls. E?sy Lessons in Wircless on approval.
ive days’ free examination, Price soc., or book
Rubber Stamps Made to Order. McCaddon | may be returned after five days. Stratton Elec-
Company, Zanesville, Ohio. tric Company, 215 Federal St., Greenfield, Mass.
Stamps & Coins. Amateurs—Vacation times will soon be over.
Why not fix u&nm station of yours for the win-

Stamps, S0c. Particulars | ter season? t us hel

Catalog value, 1sc.

and Approvals. Stamperaft, l-ian(ord, Cal,
Why Not Collect Postage Stamps? Fascinating
pastime; sets from Poland, Ecuador, Jugo Slavia,
ll\?c. each. H. Lloyd, 25 Cottage, South QOrange,

500 Different Stamps, $i1. ;
approvals. Michaels, s600 Prairie, Chicago.

Coins, Medals, Paper Money, Antique Fire-
arms, fndian Relics, Curios, Stamps. atalogue
free. Antigue Shop, 33a South 18th, Philadelphia.
—t ANCILLEL AR St

Scenery for Hire.

0; 200, 30C.; 00, 13¢.;

Collapsible Scene for all plays. Amelia
Grain, Philadelphia, Pa,

Song Poemts.
Song - Writers” Manual & Guide Sent Free.

Contains valuable instructions and advice. Sub-
mit song poems for examination. We will fur-
nish music, copyright and facilitate publication
or sale. Knickerbocker Studies, 311 Gaiety Bldg.,
New York.

Have You Song Poems? I have best proposi-

tion. Ray Hibbeler, Diis, 4040 Dickens Ave.,
Chicago.

Stammering.

St-Stu-t-t-tering and Stammering cured at
home. Instructive booklet free. Walter McDon-

nell‘ 121 Potomac Bank Bldg.‘ \\’ashing!ou: D, C.
For Men,

Detectives Earn Big Money—Travel; great de-
mand; experience unnecessary; we train you;
write for free particulars. American Detective

sttem‘ 1963 Broadwﬂ,:_l‘l. X4

Electrical Supplies & Appliances.

Water Locating by Mansfield’s water finder is
interesting and profitable,  Particulars from
Edwin Mansfield 0., 94 Victoria Road, New
Brighton, England.

Exgerimenlal Electricit{ Course in 20 Lessons.
By S. Gernsback and H. \WW. Secor, E. E. A
course of the thcory and practise of electricity
for the cxperimenter. Every phase of experi-
mental clectricitﬁw treated comprehensive y in
plain English. ew cxperiinents are described
and explained and nearly every application of
electricity in modern life’ is given. 160 pages—
400 tllustrations. Flexible cloth cover, 75¢c post-
paid. Stff cloth cover, $1.25 postpaid.  Experi-
menter Publishing Co., Book Dept., 236-A Fulton
Street, New York.

verimenam

Printing.

with the best apparatus in the radio worll, and
at the most reasonable prices. For transmitting
results, why not try an Acme transformer.
Write for our prices on these transformers.
Write us your needs; we can supply you. Radio
Mail Order Supply Co., 533 West End Ave., New

York City.

Amateurs, Attention—Loose Couplers from 8oo.
15,000 meters, Sﬁ&q. Tubes wound to specifica-
tions. N. A. Radio Equip. Co., 510 Claremont
Parkway, Bronx, N. Y.

P you by supplyinF you

125

Wireless—(Continued.)

Just Off the Press. Design and Construction
of Audion Amplifying Transformers (Radle and
Audio:Frequency Types). BX Edward T. Jones,
late Associate kditor Radio Amateur News. The
transformers shown in this book have never been
described in print before and have usually been
considered a manufacturer’s sccret. The designs
are very rugged and simple. A book that ever
radie “bug” should have. Written so you will
understan ever{ word. Price 25¢ postpaid, Ex:

crimenter Publishing Co., Book Dcpt., 236-A
Fuiton St., New York City.

How to Make Wireless Sending Apparatus.
100 pages—88 illustrations. Written and pub-
lished entirely for tlie wireless enthusiast who
wants to make his own radio apparatus. Cou
tains more information on '‘how to make iL”
than any other book we know of. Paper bound,
i_)sc. postpaid. Experimenter Publishing Co., Book

ept., 236-A Fulton St,, New York City.

How to Make Wireless Receiving Apparatus.
100 pages—go illustrations. Only strictly modern
radio_apparatus are deseribed 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, 3sc.
i))ostp:nd. Experimenter Publishing Co., Book

ept., 236-A Fulton St.,, New York City.

Save Money. All makes of radio apparatus
bought and sold. Werite to me and save money.
All goods as represented. C, McConnell, 38
Warner St., Springhield, Mass.

Western Elec. Aeroplane Phones, W. E. Sub-
marine loud speaker head set, and otlier great
bargains. Send for catalog now. Haupt Eleec.
Supply Co., 2442 Ogden Ave., Chicago, Ilr

Double Pole Western Electric Single Head Set,
with nickeled head band and cor<F, $1.75; steel
lever legless sending key, $r.00.  Silk
200-meter coupler, gs.so. Prepaid in
A. E. Hancock Co., Austin, Texas.

Amateurs—Write for
“Wireless Parts.”
Louis, Ma.

Amateurs, Attention! Limited quantity of
Murdock No. 55 2,000 ohm headsets, $4.25. Audio-
trors, $5.50. Audion control panel, including 30 v.
B battery, Sx%.v Complete portable set without
prhones, $i7. e carry all standard lines of ra-
dio  equipment. Special

wound
S.

descriptive circulat of
H. Becker, 3405 Itaska St., St.

prices to amateurs.

 Write for price on what you want. Sets made to

order. Black & Gnl]ai’her. 3rd Ave. and Kings-
ley St., Asbury Park, N. J.

Amateurs, Attention! Induction coils, slightly
uscd but work as _good as new. Square fibre end
pieces with terminals 4 core, 334" long, con-
sisting of bundle of Norway soft iron wires.
Primary wound with D.C.C. wire and secondary
with 8.8.C. wire. May be used for modulating
C.W, vacuum Yube wirelcss telephone sets, for
making amplifyiag transformers or choke coils
in V.T, ampligers, etc. Also excellent-80 ohm
electromagnets, 136 long, round fibre end pieces
with 34 soft iron core taped for -3z machine
screw and wound with 375 ft. No. 30 B.S. silk
covered wire. Excellent for wmaking ‘relay keys,
buzzers for transmitting and modulating CA‘VA
sets, V.T. filament circuit. breakers, voltmeters,
ete.  Enough wire on one magnet to wind 4,000
to 8,000 meter honeycomb coil, Six strands of
this wire makes excellent litz at half the price of
new usitg these electromagnets. Induction coils
and electromagnets only&oc. cach. The Amateur
lS{upnly Itouse, 1010 N. . Second St., Abilene,
an.

3,000 Two Color Labels, Sl._I:S.
Station E, Philadelphia.

Radio League Members—so name cards with
emblem of League printed, 45 cents; 100 letter-
heads and envelopes with emblem $1.75. Print-.
ing Arts_l’rcu,_uiast 24th St., l5.nerson. N. J.

. Rubber Stamps! Samples
Edward Harrison, ''Printing,” Baltimore.

Irvin J, Woll,

freel

For Advertisers.

Don’t Experiment. White space is too costly.
Let Jacobus write your advertising. Letters,
$3.50." lacobus Advertising Service, 1073 Sanford
Ave., Irvington,

Fishermen.

Fishermen: A postal brings our free booklet,
“Successful-Fishing.” Columbus Specialty Co.,
epartment E, E. Columbus, Ohjo.

Tricks, Puzzles and Games.

Free—Talking, Smashing Violin with cach copy
of my schsational “Mystery Book.” containing
scores of cur:EuIly guarded secrets, such as
“Spirit Paintings'” “Magiec Kettle Act,” “Gam-
bler’s Secrets,” “Sensational Escapes,”
fsm' "Hypnotism,” "Vaudeville Acts,” ]
ed House,” “Fortune Te]linﬁ,_" “Mind Reading,”

1

“Ventriloquism,” *“Spirit Cabinet Act” and doz-
ens of other amazing mysteriea, Big, illustrated
1o book, zsc. Profcssor Schreck, 406 Northside
tation, Pittshurgh, Pa. U

Telegraphy.

Telegraphy (both Morse and Wircless) and
Rallway ccoumln]{ taught aulckly. Tremendous
demand. Bilg salaries. reat = opportunitics.

Idest and largest school; established 46 years.

1 ch)enncs low—can earn large part, Catalo
free. Dodge’s Institute, M St., Valparaiso. Ind.

Attention, Central States Wireless Amateurs!
The Sales ﬁcparlmcnl of the Independence Radio
Institute (best radio school in central west; see
ad, elsewhere), is successor to Arthur B. Charch,
Wireless Specialist, and carries a complete stock
of the leading makes of radio equipment. Ex-
clusive agents for Grebe radio apparatus. Prompt
deliveries on mail orders. Amateurs in vicinity
of Kansas City and Independence, visit our sales-
room and sclect what you need. Catalogue
mailed free for names and addresses of six live
ceatral west amateurs. Write today. Independ-
ence Radio Institute, Independence, Mo.

Audiotrons—Genuine double filament of special
thorium tungsten. Its well known construction
results in heavy plate current with correspond-
m_ig signal strength.  Plate voltage under 40.
Filament consumes only .5 to .8 amperes. They
may be uscd as a detector, osciliator or ampli-
fier. The Audiotron Sales Co. inforined us that
they are going to discontinue the double fila-
ment tubes for single filaments in order to
speed up their production to meet the great de-
mand for these exccllent vacuum valves. By
the time this ad. comes 10 print our stock may
be the last available. One of these genuine Au-
diotrons is equal to the Ilfe of two single fila-
ment V.T.'s and therefore is a double bargain at
the best price on the market. The list price is
$6, but our price is only $5. Satisfaction' gnar-
anteed; backed by the Audiotron exclusive guar-
anty. The Keller Radio Laboratories, gor West
First St., Abilene, Kan.

Wireless Coursc in 20 Lessons. By S. Gerns-
back, A. Lescarboura and H. W, Secor, E. E.
Tells you everything you want to know about
"\‘Vireﬂ:ss"—(hcory, practise and  history. A
clear, concise course on every phase of this sub-
{'ec!; 160 pages—3s5o illustrations, o tables. Flexi-
ile cloth cover, 75¢. postpaid. tiff cloth cover,
1.25 postpald. xperimenter  Publishing Co.,

ook T)cp(‘, 336-A Fulton St.,, New York,

WwWWwWWw.americanradiohistorv.com

The How and Why of Radio Apparatus—By H.
W. Secor, E. E.—This newest book on radio mat-
ters fulfills a distinct gap in wireless literature
in that, while the treatment is made as under-
standable and as {ree from matlicmatics as pos-
sible, it at the same time incorporates a wealth
of technique and instruction for the Radio Ama-
teur—the Radio Operator—the Installation and
Designing Expert—as well as teachers and stu-
dents of the subject in general. A very broad
field has been covered by the author, at tﬂc same
time giving a great deal of information not found
in other tert-Looks. If you are engaged in any
bratich of the Radio or aﬁied arts at all, you wil}l
surely need this latest contribution to radio lit-
erature, which is destined to be found on every
radic man's bookshelf before long. A glance at
the following list of chapters gives but a very
scant idea of the extensive and usecful radio
knowledge provided in its text: The Induction
Coil, the Alternating Current Transformer, Ra-
dio Transmitting Condensers, the Spark-Gaps,
Radio-Transmitting Inductances, Radio Receiving
Tuners, Radio Receiving Condensers, Detectors,
Telephone Receivers, Radie Amplifiers, Construc-
tion of a Direct Reading Wavemeter and Decre-
meter, Antenna Construction, the Calculation and
Measurement of Inductances, Appendix contain-
ing very useful tables, covering all subjects,
treated in this very unusual book. This newest
of Radio Works, cloth bound in Vellum de Luxe,
Gold Stamped and Hand Sewed, has 160 pages.
Size of book, 6 x9 inches. The How and Why
of Radio Apparatus, postpaid, $1.75. Experimenter
Publishing Co.,, Book Decpt., 236-A Fulton St.,
New York City.

A

iVa.ul—!:’tl to Bu;’.

You Can Raise Cash by mailing us any old,
broken jewelry, diamonds, platinum, broken
watches, "false ‘teeth, bracelets, old gold, silver,
silverplate, magneto points, platinum wire con-
tact points or crnclbf’es, mercury and all valu-
ables. We pay the hilghes! prices in spot cash
by return mail and will return_your goods in ten
days if you're not satisfied, The Ohio Smelting
& Refining Company, 207 Lennox Bldg., Cleve-
land, Ohie. :

S T o

News Correspondents.

Earn $25 Weekly, sﬁare time, writing for news-

papers, magazines. xperience unnecessary; de-

tails free. Press Syndicate, 566 St. Louis, Mo.

Aty — - . e
Exchange.

Sale—Loose coupler, detector Murdock phones.
Elner Carlson, Comhtey. Minncfota.

Sell Castings and Blueprints for Umakem &
Engine Lathe, $17. %" spark coil, $r.s0. Duck’s
Arlington  Coupler primary (complete), $4.00
Buzzer, 4oc.; fa%. 40c.  Wnite for list. Harry
Ferris, Haskel!l, Okla.

Sell. E. 1. Co. 33500 meter loose coupler, Audion
control panel, Clapp-Eastham QA late varjable,
ferron and galena detectors. IF new. \Vrite
W, C. Martin, Box H, Beckley, W. Va.

Sell Cheap. Eastman film-tank (new), Brownie
film tank, DBrownie enlarging camera and sxy
trimming board. Write W. C. Martin, Box H.
Beckley. W. Va,

Another big list wircless apparatus for sale
Send stamp, William  Hanlon (new address}
5818 Rippey Street, l’ulsburgh. Pa.

Cash Buys These—A\ portable wircless receiv-
ing cabinet, complete with Audiotron and B bat
tery. Excellent 6-volt, 80 A, }. storage battery.
nm{ a_pair of Brandes supetior phones. Com
plete, $65. Ilave also a jo.c00-meter loose coupler
at $25. And a 10,000-meter loading coil, $i0.

W. Mason. 222 W, Main St., Bellevue, Chio

For Sale—1; k.w. transformer with gap and
protective device, $i5.00; glass plates sx7 and
654x814, for condensers, 10c. each; No. 10 copper
aerial wire, 1¢. per ft.; transformer core iron,
17c. per Ib. Send z¢. for list of other bargains
A. C. Penfield, Conneautville, Pa.

(Continued on page 126%
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A Wireless Message
from Detroit

If you hope to become a Licensed
Radio Operator and reap your share
in the opportunities of this wonderful
field, it is important that you get your
training in a high-grade radio school.

Our course in Radio Telegraphy,
under the direction of S, W, ngurds,
U. S. Radio Inspector, offers the kind
of instruction that makes for success.
New, complete equipment. Reason-
able tuition. Day or evening courses.
Opportunity to carn expenses while
here.

Our day class prepares for First
Class Radio Operator’s license in three
months, evening class in 18 wecks.

For further information, cut out
this advertisement, sign your name
and address, and mail to

- —— e = — —— == — ———

Detroit Institute of Technology
303 Y. M. C. A. Bldg., Detroit, Mich.

Name

Address

OVER A THOUSAND

Well known, up-to-the-mlnute, modern Ama-
teurs have let the “RVA“ SERVICE

C
INSTALLMENT PLAN

solve' thelr problem of. how to get the best
there is manufactured without a large cash
outlay at one time. ANY plece of ANY make
Is avallable on our plan. Ten cents In stamps
or coln will bring the “RVA™ Bulletin, each
lasue, and a Loose-Leaf Binder.

J. Donald Vandercook & Company
York and Front Streets
ELMHURST ILLINOIS

MEMORIZE
CONTINENTAL CODE
ALMOST INSTANTLY

This method THE short cut to success

After September 1st FIFTY CENTS
UNTIL THEN

COMPLETE CHART
and foll instructions TWO DIMES
C. K. DODGE
Box 200 Mamaroneck, N. Y.

Recognized as the largest and best.

Send ten cents for
descriptive catalogue to Dept. B,
900-902 Penna. Ave., . W. Washington, D. C.

Radio News for August, 1920

OPPORTUNITY AD-LETS

(Continued from page 125)

Lkxchango—(Continued.) -

Exclmnge—(Continued.)

Sell or Exchange for house wirinF material,
New electron relay, $4. LElectron reiay control
cabinet, complete, $3. Crystaloi detector, $z.
Loose coupler, jooo meter, 3. Telephone ma-
terial cheap, i{alph Lefler, Tifin, Ohio.

For Sale—Omnigraph No. 2 Jr., $10.00. Fifteen
extra dials wireless code, $2.00.  Total, $11.00.
G”eorge A. Wilson 1II, 650 Gooding St., La Salle,
Illinots.

Wanted—Good Omnigraph cheap. Write Jos.
F. Wydo, 32 Lucy St.,, San Francisco, Cal.

Sell or Exchange—Complete course in the
Landon Scliool of Cartooning. 20 lessons cost
$25. This course unused and carries with it
personal criticism of every lesson and drawing
submitted. Gowdy, 42 Freeland St., Wor-
cester, Mass,

Wireless and experimental apparatus for sale
or trade. List upon request. Want wireless
sending apparatus for short wave regencrative
receiver.  All answered, Qodles of material for
doing your own construction work. R. Disheroon,
893 Fark Ave., Hot Springs, Ark.

“Exchange—: Set Marconi Wireless Records for
1 Mounted Receiving Transformer. Johmn Tim-
mons, 3 Ninthh Street, Brooklyn, N

For Sale—Two Western Electric V T 1 bulbs,
new, $9 each. Can use amplifying transformers,
Marconi jars and lHyrad disc.” Box 482, Youngs-
town, QOhio.

Sell or trade—Audion detector Ford spark coil,
key, 53‘), helix, variable pencil line grid leaks,

. Call or write F. Saal, 28 Buchanan St., New
if:ighton, S. 1.

For sale cheap—Ncw Set Hawkins Guides, ?{
New unused "Tresco” long wave tuner, §7. Add
vostage. Other apparatus for sale or trade.
lWrih: to Peter B. Schroeder, Box 120, Primghar,
owa.

For Sale—Rotary gap; never been used. First
Zz.so in cash with order gets it. Glenn Shockley,
ilverton, Oregon.

Asta—For Sale, W, I Co. Type 106A Audion
panel; pair Baldwin Type E phones; Hammond
porta‘)lc typewriter, latest model, interchange-
able type; mew and as advertised. Used only
two trips. L. H, Simson, s12 East 4th St., Hood
River, Oregon.

For Sale—Wireless and Electrical goods. Send
stamp for list. Norman Shaffer, Norwich, Conn.

For Sale—Omnigraph No. z junior, extra dials,
practice set, telephone. Address “Radio,” 6or
aiet St,, N. W., Washington, D. C.

For Sale—Audion Control Panel, Receiving
transformer, tuning coil, receivers. Write for
description and prices. Ralph QOakes, Ripley,

Let's Swapl Whatd'ye got? Whatd'ye want?
Three months dime. National Exchange” Medium,
Detroit.

For Sale—One Universal
Coupler, 150 to 1000 meters. Used one month
only and is good as new. Cost $12.50. First $§
&akes it. J. Marcus, 87 Kelly St., Rochester,

Variometer Loose

Sell—Complete dampt, undampt panel, 21" x
1", audion set with audiotron, variables, tuners,
iaoudxalker, filament and plate batteries, phones,
variometer, aerial, $35.00. Set minus phones,
variable, potentiometer, $25.c0. Photo_ free,
Archie King, Harvester Ave., Batavia, N.

Wanted: Grebe or Paragon regenecrative re-
ceiver. Thomas King, hlanﬁ Park, Dayton, Clhlg.

numbering machine, $7; micro-
urso, Dept. 50, 25 Mulberry, New

Camer: 35;
scope, $t2.
York Qy.

Sell or Exchange—Good electric are theatrical
spot light, made by Culcum Light Co. Complete
with lense, switeli resistance and carbon ad-
justment. Sell for $i5.00 or exchange for good
Thordarson 3 K.W. transformer. Edgar B.
Cones, 305 A St., Lawton, QOkla.

Don't read this unless you want bargains.
1 C.W. 20,000 meter Tresco Tuner, $8 (worth $is).
t inch spark coil, Other apparatus, Send
stnmg for list. G. . Calvert, Chalfont, Bucks
Co., Pa.

Undamped Wave Coupler For Sale. Tunes to
20,000 meters. Of the F. B. Chambers des1Fn.
Will sell $15.00. Also small 2,500 meter COuT_ er,
$3.00. First money-order takes them. Clipp,
112 Broadway, Hagerstown, Md.

Will trade a 22 Winchester Rifle, Bolt action
with case for a 6 volt storage battery. Write
or call. William Bell, 317 Putnam Ave., Brook-
lyn, N P

For Sale—Wircless outfit. Complete, Ma-
hogany mounted. Connected, ready for use.
$40; worth $65. Tilman Brundage,” Beaumont
Apts., Logansport, Inil.

For Sale—Sending and Receiving Set with
aerial, $i15.00. Description for stamp. Ralston
Doone, 124 Wythe Ave, Bluefield, W. Va.

www.americanradiohistorv.com

Don’t Read This. For Sale: D t i
receptacle unit, “A* batt:ry s\:itli?lre;nda“:iell(r
phone binding posts unit, “A” battery rheostat
unit, Stopping .condenser and gridreak unit
Geared triple coil mounting unit, Variable con-
denser unit, Crystal detector unit. $45.00 takes
all complete, mounted in beautiful golden oak
cabinet.” Kieth Hickman, Aurora, Neg.

For sale or trade, Thordarson tran 1
Heckenkamp, Com;ncrcial Bldg., Bc!ll‘;:ﬂrer,' IE:

For Sale—Liberty Vaive Detector, complete;
Large Murdock and Clapp-Eastham v'arial;-lll:ceo;:
densers, De Forest Honey Comb Coils. Also
lrll:::'ve %Sl](l,w. tranirlnittixg gondenaer. apparatus

. cll reasonable, t H
voody HewkToaetl rthur Haake, West Nor

For Sale—Three Radisco coils, mounted, wal
base, bakelite panel, four pm’nls of v'ar\?aati%:t,
twelve hundred to twenty thousand meters $4
each. Repeat coil for use in Armstrong circ'uit.
$5. Pair Murdock No, %5 phones. Three fifty.

. C. ammeter, seventy-five a?s" one_hundred

1

ten volts, $10. C. V. Harney, nsley, Kans,
Looki 1. Mignon R. C. 2, used 1 Mo, 200-7000

M. Quick sell at $18.50. 1 S. W, Re i

Rec. 170-750 M. Gets all Radiophones fﬁfﬁ"ﬁ

W:Ietse atos;ncszs.oahs'u.oo.M B?_t [f:or .00 cash.
e 8.

Harwood St.,, Elyria: Ohio." v b PESeee

Sell or Exchange for receiving apparatus
{)(i.«:vyvélepate:ltﬂrd'\’\';e":’; {apbvcoll:[drnacrg? kickbac ‘,

; etc. rite L. W,

Port A'rthur. Texas. gl L 2 1
For Sale—Complete Audion Control bi
Detector and 3 step amplifier and vJes;iSEhL'.’f.'e‘
meters, brand new; no good offer refused. Also
Exide Storage Battery, 6 Volt 225 Amp. M.

Hassid, 342 Lenox Ave., New ork,

20,000 meter navy coupler, $20; 3 inch k coil
with gap, $10; 110 Volt rheost'ai, $4; l?‘ :;e c&l-
ceiving set, $1. Going West. Ever thing new.
ghal:t beetseen eto vl\){ahapp&cciated, irst monecy

rders same, alter i

P A orstein, 151 Broadway,

5 H.P, Indian twin motor, complete, ready to
run, mechanically perfect, $25.00. Other motors
and parts at bargain prices. Finc to run that
encrator or small machinery, Send postage,

leason, 49 Wellington, Worcester, Mass.
soSell %tr:doi: Professional Coupler and Radio.

n. ant long wave coils d i
Ray Foster, Mulgoon, Tcxasl. S e

Wanted: A complete 1
set in excellent condition.
Archie Fournier, 504 Court St., Howell, Mich,

Slaughter:  One good as new Willard 13 v,
storage battery, $20.00. Also one slightly used
(Ilist::g; 6 \:\."l')altttetry. $15.00. Bgth iSn eﬁ(cellent con-
i 5 etters answered, S, b
Rockdale, Texas, el KR -

Bargain—Commercial Type OQscillation trans-
former; also 10,000 meter loading Inductance.
Both instruments new. Write Rgbert Euchin-
hofer, §17 Graiton Ave., Dayton, Ohjo.

For Sale—3000 meter navy type coupler 14.00
Two slide tuning coil sz.oo.y %’P .-.p.rlrkpcm'l.s ;ap,
key, $5.00, or sold separately. Paul Donaldson,
Jr., 178 Sprague Ave., Bellevue, Pa.
Wanted—Omnigraph—prefer junior.

dition, price and kind of diaf

Sea View, Staten Isiand.

Cheap—Holtzer-abot jooo phones $8.5s0. 2 Tres-
co 11 s assembled, $3.00 each. Place, 350 Sprague,
Fall River, Mass,

Fo_r_Snthoms)lete short wave regenecrative
receiving get with all apparatus. New; guaran-
teed; bargain. Price $60. Robert J. lfagerty.
Route 1, Monongahela, Pa,

$10—Duck Co. so00 meter loose coupler, cost
$15, used only few hours, Also brand new short
wave re%enerat:ve, bakelite front, nickei fittings,
less bulb, $i18.00. Fenn Vogt, 55 Acheson Ave.,
Washington, Pa.

HANDY BINDER

for Radio News

Holds and preserves 12 issues, each
of which can be inserted or removed
at will, without tools. Will keep
your magazines perfectly for all
time or just preserve them like new
till you bind them permanently.
Made of heavy material, extra
strongly reinforced at the back and
covered with handsome red cloth,
suitably lettered in gold. 65 cents,
plus postage for 2 lbs.

EXPERIMENTER PUB. CO., Inc.,
Book Department,
236 Fulton Street, New York

Kw. Transmitting
Send description.

State con-
. Paul Krawice,

i
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SPECIAL VACATION PREMIUM OFFER

oY

L

IO

Wrth a Years Subscnptlon to Radio News or Science and Invention (Electical Esperimenter)

Offer E REG. PRICE Offer G
Science and Invention $3.00 Science and Invention
(Electrical Experimenter) (Electrical Experimenter)
Vs:r lcme: E:l) year wntzho for <)El:l; (1) ye:;l with
X ireless Course in perimen
\gglli}ﬁES%S | Lessons $l_25_ Electricity Course
l\- $4.25
sBA(v\
“ﬁv‘f?‘%’{' i SPECIAL PRICE OFFER, E or G, $3.50
| Offer F REG. PRICE Offer H
Radio News $2.00 Radio News
&)i;efens: (égu;y::rhwnzho $1 25 for one (1) year with

Experimental
Lessons $3.25 Electricity Course

Book is bound In

%:r:.“h::“;':o‘:pf‘“é‘:l: SPECIAL PRICE OFFER, F or H, $2.50 fois Vel ha
_

7x12 inches 160 pp. Size 5x9 in.

Offer K Reg. Price Spg‘ﬂll
H Price'te you
.' _How 10 MnKE. Science and Invention $3.00
Jesiae ! " {Electrical Experimenter)
mulonnwuggu§lfusjgrnlqenﬂs HOW TO MAKE WIRELESS for one (1) year with |

WIRELESS RECESVING aPPARATUS Design and Construction of

[
SENDING APPARATUS [ | .. 00"0e temmmerrens Audion Amplifying - Trans- $3 25
20 RADIS EXPLRTS formers. I e
How to Make Wireless Send- [
) " £ l B ing Apparatus.
How to Make Wireless Re- 95|
ceiving Apparatus. *

Offer L 7 j

Radio News $2.00

Printed on heavy Book has 100 pages. Book has 100 pages. for one (1) year with

paper,paper bound. Size 5 x7 inches. Size 5 x 7 inches.

Size 5x7 inches. 88 illustrations. 90 illustrations. Gge Books as Offer (K) .95
Fully illustrated. Paper cover printed Paper bound,in two
‘The latest book out. in two colora. colors. S

EXPERIMENTER PUBLISHING COMPANY, Inc.,
236-A Fulton Street,
New York_City, N. Y.
D Sir:
carl accept your offer . .................. Enclosed find $
in payment of premium and one year subscription.

www.americanradiohistorv.com

5 Offer A REG. PRICE Oﬁer C ST ===
o ScienceandInvention $3.00  ScienceandInvention Bl TN Ty
(Eicctrical Experimenter) (Electrical Experimenter) ! ekt 'lu-, lll-l _m" s
A\ ! for one (1) year with for one (1) year with Ll ! [ ‘I|v‘
I THE How o waY oF h The How and Why $1.75 A Thousand and [ vousad aso one . ‘.‘
L R0 it < #| of Radio Apparatus _ One Formulas RURL FomuLss J '
\ $4 75 i I". LJ'ESBINNSIAEL ,
SPECIAL PRICE OFFER, A or C, $3.75 J{ 131 jl W4
i “‘, Py I_‘.u,. ‘ i
Offer B REG. PRICE Offer D f'| i \lJ'*:ll:‘ A -‘vi
Radio News $2.00 Radio News :;‘ i A ;l}.ll':gl ‘

for one (1) year with for one (1) year with p y ,

: The How and Why $1.75 A Thousand and SIS SRS

This newest of Radio of Radio Apparatus _$ 75 One Formulas ALabor?lory Hant;ok
Wt;rks. bo;nd il‘:! ﬂexibLe 3. g;r :lhe f:’.pr:lrimellﬂer.
velum a ha sewed, in flexible velum.

has 160 pages. Sie of SPECIAL PRICE OFFER, B or D, $2.75 160 pager " Size 629

book 6 x9 inches. e e — il IO e inchea.
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RADI

O PROGRESS

Progress in Radio means the efficient elimination of unnecessary, old and
inefficient apparatus and in producing instruments full of life and vigor,
quality, workmanship and service; something necessary to the modern

station of today ; something that is an improvement over the old methods :
—the

A. R. Co. Amplifying Transformer

is distinctly a step forward, a step towards the goal of efficiency. In
designing this piece of apparatus, particular reference was given to the
correct ratio ot impedence and turns between primary and secondary.

Another feature which makes this transformer a desirable piece of
apparatus, is the simple but very effective mounting of bakelite strips,
supporting the laminated closed core and coil, which allows for quick
mounting in case or on panel.

The primary and secondary leads are indicated by engraving on the
bakelite mounting strips.

The price does not do justice to the reliability and high service quality of this product.

A-4 Amplifying Transformer, list price $5.00

does not include carrying charges on one pound or duty paid for use in Canada.

RADISCO AGENTS carry only apparatus of proven merit.

Look for the Radisco trade mark on all

parts you buy and be sure of getting efficient apparatus.
Below are listed a few of the reliable firms who carry Radisco products; A. R. Co. Amplifying Transform-
ers and are our agents for all other standard apparatus of merit.

COMMUNICATE YOUR WANTS TO THEM.

ALBANY, N. Y.
E. L. Long,
21 Magnolia Terrace

ATLANTIC CITY, N. J.
Independent Radio Supply Co.
118 So. New Jersey Ave.

BALTIMORE, MD.
Radio Engineering Co.,
614 No. Calvert St.

BEINVILLE, QUEBEC, CAN.
Canadian Radio Mfg. Co,

BOSTON, MASS.
Atlantic Radio Co.,
88 Broad Street
BROOKLYN, N. Y.
Kelly & Phillips Electric Co.,
312 Flatbush Ave.

BRONX, NEW YORK
Anéateur Wireless Equipment
o.,
1380 Prospect Ave.
CHICAGO, 1LL.
Chicago Radio Laboratories,
1316 Carmen Ave.

EUREKA, PEORIA,
ILLINOIS
Klaus Radio Co.

KANSAS CITY, MO.
McCreary Radio Supply,
4th & Delaware Sts.

LOS ANGELES, CALIF.
The Wireless Shop,

511 W. Washington St.

MONTREAL, CAN.

J. B. Miller,
1600 Hutchison St.

McKEESPORT, PA.

K. & L. Electric Co.,
427 Olive Street

NEW ORLEANS, LA.
L. A. Rose,

121 Camp Street

NEWARK, N. J.

A, H. Corwin & Co.,
4 West Park Street

NEWCASTLE, PA.
Pennsylvania Wireless Mfg. Co.,
507 Florence Ave. *“8HA”

PHILADELPHIA, PA,
Philadelphia School of Wireless
Telegraphy,
Broad and Cherry Streets
PROVIDENCE, R. I.
Rhode Island Elec. Equip. Co.,
45 Washington Street

PITTSBURG, PA.
Radio Electric Co.,
3807 5th Ave.

SEATTLE, WASH.
Northwest Radio Service Co.,
609 Fourth Ave.

SCRANTON, PA.
Shotton Radio Mfg. Co.,
P. O. Box 3
Branch 8 Kingshury St.,
Jamestown, N. Y.

SPRINGFIELD, MASS.
Electric Service Co.,
585 Armory Street

ST. LOUIS, MO.
The Benwood Specialty Co.,
3424 Olive Street

TORONTO, ONT., CAN.
The Vimy Supply Co.,
585 College Street

WASHINGTON, D. C.
National Rad:io Supply Co.,
808 9th St., N. W.

WICHITA, KAN.
The Cosradio Co.,
1725 Fairmount Ave.

Responsible Dealers: Write for interesting sales proposition on Radisco apparatus

RADIO DISTRIBUTING COMPANY : :

If none of the above agencies are in your vicinity, communicate with
Newark, New Jersey

www.americanradiohistorv.com
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Just what you need to know to succeed in ELECTRICITY

VERY electrician, every engineer, every mechanic should know READ THIS PARTIAL LIST OF CONTENTS
about these wonderfully helpful instructive books, which give in No. 1 Seuteins 318 pages, 388 tllustrations. Electrical
o M - - 2l tat t
plain words a complete working knowledge of electrical engi S orimary eoifns and symbola—statlo and current slocuricity
neering in all its phases. conductinity SCamsistondiction: colls_dynsmo _prinelple;
; : brushes, etc. oY - -
You run into some new electrical problem almost every day. The contelialossipaaeein30t TG etioRT. ot

information you need to help you in your every day work is in No. 2 oo, o Dakes. 301 i lustratia tarting—
calculations—brake horsepower—selection and Lbstallation of
dynamo and motors—galvanometers—standard calls—eurrent

measurement — fesistance measurement — voltmeters = watt-

meters—watl hour meters—operstion of dynamos—operation

of motors, ete’ i)

No 3 Contalns 300 pages, 423 fllustrations. Distrlbu.
= tion eystems—wires and wire caleulations—in-

side, outside and underground wiring—sign flashers—Llght-

ning protection—recuflers—storage battery systems, ato,

ELECTRICAL GUIDES [No. a G .

grams—the power factor—alternator principles—alternator

These books place electriclty at your finger ends. They cover every Imaglnable construction—windings. ete.
subject, principle, theory, problem, trouble, and way of dolng things electrlcally. No. 5 Contains 320 pages, 614 |liusirations. A.C. Motors
Every subject 1s Indexed 30 that you can turn rlght to it. They are a study course ) : !-—;311{:‘:"0"?:15 am'i induction mo!ol; nnncw_lfs ;
and a reference gulde in one, written In plain every day language—no wasted words Nt TIc ToR v Bertins, tey lOtgrs, SLanS(ofHerssiloesed]
—only what you need to know—check full of up-to-the-minute electrical knowledge. N € Contains 208 pages, 47 Lilustrations Allernating
The guldes aro a complate course in electrical englneering. They will help you in NO. current systems—switchng devlces—eclroult break-
every detall of the day's electrical work. You can’t ask an electrlcal question that ers—relays—llghtning Drotector apparatus—regulating derices

’ S-Ssnehrotious condensers—Indleating  devices—melers—power
Hawking Guldes can’t answer. luch.or m#uwvfnms{grm measgr?;nlml—sw:tch bn.:rlfes. et|c,
ntains pages. 379 lllustrations. Alternat.
1 1 O. ‘tnR _current, wiring power statlons — turbines;
Pocket-Size Flexible Covers | numuymen: 255, zifine “borer stations —tusbinc

caro and repair—telephones. etc.
Contalns 332 pages, 436 lllustrations. Telegraph

The bocks are small enough to slip into Your opat

£ pocket—handsomely bound In flexible black covers, 0. “simultaneous telegraphy and telephony—wiro-
What Electrical Men Say You can carry each yolume with you until you have less — electric bolls — eletirlo’ HEIiIng — Photoelc, | oie,
Good mastered Its contents. 3.500 pages of actual Information NO Contalns 822 paged, 627 illusi.atlons. Elec.
Helped Him Make Goo and 4,700 illustrations.  Once you see theso books and . tric railways—electrio locomotives—car lght-
It 1a only rlght for me to recom- put them into actual usa you will never again want te be ing—trolley car operatloh—miscellaneous applications—
mend highly the Hawkins Guldes, for without them. Try I aL our axpense. motion Dictures—gas engine Ignition—automobile selfs
they have been of the greatest 83sist- stariors and lighting gystems, electrie vehlcles, ela

Ohlo’s largest ectrical Companies.

s 1o, 201U Pt B Jn, o No. 10 geaim, s pitts, 55 usralenn™ o
endel ] ps—a’ -
%r:l::{‘r:c??;xlluoﬂe.:nn‘#yx of onl; of SEND NO MONEY pressors—electric heating—electrie weldlng— ' THEO.

slglstli:nn:leca::_d l;ﬂﬂ::—%ndgurl;l elect?)- AUDEL
yS|s — L4 §=—clectro-thcrabeutic
-ln“?;‘:"%m‘ﬁnﬁ &?hﬁav:" eidol hievsa l.h“ will cost I:O:Il "Mmﬂ'u‘f l’eml:.ﬂ these books—to lﬂ%k' 1—\—].\'-1'3)‘9. ete. i " ' 72 F”ﬁ‘\ gen
em over—aal em & © questions sou can think SO A con 26. 5 .
Qeo. Kaeclt, Columbus, Chle. —use them in your work—study them—pick up somo refe(:ence inln{)eit%l’lu?epggﬁ ,{:éle‘b New York,N.Y.
In the Naval Electrical Dept. Informatioh that wil! increase your earning abllity. We b Thi !
: will ahip you the entlre set of 10 volumes entirely FREE. rary. Ms Index has been RIeas5) [SObEIT TMaNToR
“The Hawkins Guides are groat This Is a sign of our confidence in the guides. Pure planned to render easily ac-
help to me in the Naval Electrical gold dges not object to being tested. Keep them for cessible all the vast infor- oramination Hawking
l?lwlrunem_.' which tger cov-;m'lory seven days and If you do not decide that :oudcu:l't got matlon contalned in the ' Electrical Guides (price
U8 Bediiving ship, Hrosiwrar M. Y. A10DR ethout dhem, ™ rattim (thte [$0] Ua] A0d) oo’ 1us 10 electrical zu;des. $1 each). ShIP at once. pro-
. Thero are over 13.- {d. the 10 numbers. If satls-
R When you decide to keep them you only have to pay paid.
Superintendent . $1.00 down and. romit the balance of $9.00 on the oasy 500 eross refer- factory 1 agreo to send sou $1
“1 “llm Dlﬂl‘;dl\ll’ﬂglﬂlﬂi’:'d°“‘sy°§u‘:ﬂ° paymont lM $1.00 a month :]m b::,um ml' il enhce:. 30“ ?:“' within dovén days and to further
Dunn o ro - ociric L} » 174} 1 the 0ks. ay you wha y O wat
and Hawkina Guides were & grent mg:,' é‘,},:,“,‘?:’?“ 2 o J pw to kni)w in- mail you $1 each month untll pald.
help 1'..3 me lltIlIn holding down & ro- smnlly '
sponsible position.'” g
Slgnature. . . vesuere
W. B. Swartz, Dunaville, Ontarlo. THEO. AUDEL & CO. ,
Wireleas Operators
Occupatien. ...

“I bhave worked wireless for ten 72 Flfth Ave- New York- N‘ Y‘
yoars—but I wish [ had thcse books e
yoars Ago, as thor have eaved me a e
freat deal of trouble.”” . Marshs™
Btoamer M & B No. ¥
Walkerville, Oni

Employed by, eren . e

" Rosldenod. ... - ...

R. N. Auy.

Reforanod. .. ... veoevssosonioinai.
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At Home Quickly and Easily

IRFELESS is the hinge upon which swing the doors to
success. It is the very foundation of the road which

leads 10 many professions, vast in scope, big in re-
sponsibility, satisfying in progress and salary.
A trained Wireless Operator with initiative and ambition can
easily fulfill his ideals for a successful future; one including
a position filled with vital enterprise, adventure, and financial
SUCCESS.

Attractive Work—Alluring Salaries
Radio offers interesting work in pleasant environment, besides
substantial salaries. Radio Operators’ salaries start at $125 «
month with all living expenses—board, lodging, laundry, etc.

paid. When totalled and added to salary, it means $200 or

more j arionth, at the very start. Advancemént to higher posi-
tions with bigger pay is readily accomplished. One of our
recent gtaduates is getting $6,000 o vear.

Travel Without Expense

If you are eager to travel, anxious to visit foreign countrics
and increase your knowledge of world affairs, wireless ofters
unequalled opportunities.  On shipboard you are rated us an
officer, living and eating with the officers, und mingling with
‘l the pussengers.  All without one cent’s expense to you! Land
g\ \Vireless positions are just as attractive if you prefer them.

o) Send for Free Booklet

[ Our bookict “Wireless: The Oppottunity of

\ - I'oday™ contains much interesting.and valu-

. e 9 F
> 2
e

o o able information. e have helped hun-
‘w dreds of ambitious men and women; the

i -

S booklet explains how we did it, and how
i we can give you a thorough Wireless train
ing, in your spare time, at home, by mail,
and help you secure a worth-while position. _,

NATIONAL RADIO INSTITUTE
Dept. 261 13th & U Sts., N. W.,, WASHINGTON, D. C.
wsmssssssnnregnsnn S€Nd This Coupon Today.
NATIONAL RADIO INSTITUTE

Dept. 261 14th & U Sts., N. W., WASHINGTON, D. C.

Send me your FREE book “Wireless The Opportunity of Today”. Teh
me about your Home Study Course in Wireless Telegraphy and Teiephony
the free post-graduate course—and yvour Special Instrument offer.

Name i B P P Y P IR LY SRR e o,

PSR MEeERrIANANERINSS It rr i roa i neenae

THE CAREY PRINTING €O, (HE
NEw YoRK
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