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FREE A BOOK OF VALUABLE IDEAS
FOR BEAUTIFYING THE HOME

E will send you free of

\K} charge our book * The

Proper Treatment for

Y Floors, Woodwork and Furniture,”

two sample bottles of Johnson’s

Wood Dye and a sample of Johnson’s
Prepared Wax,

This text book of 50 pages is very
attractive—80 illustrations—44 of them
in color,

The results of our expensive experi-
ments are given therein.

There is absolutely no similarity between

Johnson’'s Wood Dye

FOR ARTISTIC COLORING
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Johnson’s Prepared Wax

will not scratch or mar. It should be applied with a cloth; dries instant- ;' g
ly—rubbing with a dry cloth gives a velvety protecting finish of .* & .
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great beauty. It can be used successfully over all finishes. ," #&q‘.-'
We want you to try Johnson's Wood Dye and pre- dto'!" ob-:i"l"’,@b '_
pared Wax at our expense. Fill out the attached cou- & % :
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Remarkable
Sacrifice Sale &
Valuable Books

E are closing out, at a bargain, a few sets of the” Makers
OO of American History,'" a library of popular biog-
raphy which contains some of the most interesting and
instructive reading ever published. In these 20 large and beautiful
volumes will be found the life-stories of forty-two great Americans
— men who moulded the history of the nation. Each biography
is a complete story in itsell, written by some eminent authority,
Beli o e s such as Capt. A. T. Mahan, Gen. ]. G. Wilson, Gen. Fitzhugh Lee,
e i e Prof. W. G. Sumner, James Schouler, and others equally well
; known. One volume is devoted to Abraham Lincoln, in whom
centers special interest in this centenary year. The namrative of
American history from the earliesttimes down to the close of the
Civil war period Is interwoven in these lives.

NoOtherWork Like It

To read these volumes is to be grandly entertained and at the
same time to come into intimate contact with the great heroic
characters in American history. This is the only work which
covers the whole field and is at the same time of distinguished
. authorship. For an hour's pleasant reading or for serious study no
- other work will comipare with it. There is not a dull page in the

entire 20 volumes, which are beautifully printed, bound in art cloth,
~ and illustrated with portraits and other illustrations, maps, plans,
etc. Every hero and patriot is treated, not in the dry and technical
form so common to biography, but in a simple, fascinating styl,
that will appeal to all who enjoy good, wholesome reading.

i Here's Our Great Offer

We have on hand a few sets of this splendid library which,
from handling in our stock room are not in perfect condition.

| 20 Beautiful Volumes
20 Able Authors
42
Popular Biographies
1,508 Ample Pages

Actual Size of Volumes, For all practical purposes they are as good as new; in fact, IE:QE'
[ Jax5 )3 In. an expert could hardly tell the difference. The lot is so '
small we have decided to close them out for $1.00
down and $1.00 a month un'ii the full amount of the special limited clearance price, THR
$19.50, has been paid The subscription price is $30.00. & UNIVERSITY

F ) - EUEIEETT,
T " Flense send me
REE —for 5 Days P e
On receipt of the accompanying coupon, we will send you the complete , 85lghtly ru set o
set, 20 beautiful volumes, carriage paid, for five days’ examination. n\‘" Htihﬂ"nn“,. SUSEE OF AaNEciony
Note our liberal offer. The books are subject to return at our expense &~ satisfactory, 1 will o L™
if you do not find them, as we claim, a most unusual bargain, aﬂ mﬂlm on acceptance a 1.00 a

Do you think you can afford to miss this chance? SIEN. SNETRNTIRE WIS 3550 K

: deen paid. If not satisfactory, I
THE UNIVERSITY SOCIETY,

%311 notify you, so that you may ar-
range for its return at no expense to
44-60 EAST 23rd STREET,
NEW YORK.
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Television and the Telephot

By H. GERNSBACK.

Every now and then we see newspaper
reports that Mr. So and So has discov-
ered the real secret of television, only
to be told again a few weeks afterwards
that it has not been realized after all.

For 25 years-almost, inventors all over
the world have been working strenuous-
ly to solve the problem, but so far none
succeeded, apparently because they all
seem to work along wrong lines.

The principle of television may be
briefly. stated thus: A simple instru-
ment should be invented which should
reproduce objects placed in front of a
similar instrument (called Telephot) at
the other end of the line. In simple
language, it should be possible to con-
nect two mirrors electrically, so that one
would show whatever object is placed
before the other one and vice versa.

As in a mirror, the objects must be
reproduced in motion (at the far-off
station). The theory further requires
that both instruments (one at each end)
must be reversible, that is, each instru-
ment must receive as well as transmit.

A good parallel of this requirement is
found in the ordinary Bell telephone re-
ceiver. As is known, the Bell receiver
(without the use of a microphone trans-
mitter) will receive as well as transmit,
that is, one can talk in a receiver and
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also hear the other party, using one and
the same instrument.

In the Telephot it should be possible
to see the party at the other end while
that party should see you, both through
the medium of your Telephot.

Unlike the mirror, however, vyou
should not be able to see your own pic-
ture in your own Telephot. In this the
Telephot differs from the mirror an-
alogvy,

From this it will be seen immediately
how difficult the problem becomes, as
if you could see yourself in vour own
Telephot, as well as the picture of your
friend, it is obvious that there would be
a "'mix-up’’ of personalities, the conse-
quence being that you could not recog-
nize your friend nor yourself, while your
friend at the other end could of course
not recognize you nor himself.

In the telephone the case is not so
difficult, as it is absolutely necessary that
one party talks while the other listens;
if both talk and listen, none can under-
stand, as the voices mix up.

In the Telephot this parallel does not
hold good, as there is nothing to restrain

you from looking at your friend at the

same time he is looking at you.
Of course the problem can be simpli-
fied by getting the true parallel of the

Ciri ging | from
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telephone, thus: When you wish to see
A you keep in the dark, while A stands
in full light. If A wants to see you he
turns off his light while you switch on
yours.

However, this would be impracticable
and is not the true solution of the Tele-
phot.

So far most inventors seem to think
that the problem can only be solved by
means of the selenium cell, which being
sensitive to light, can send out electrical
impulses in the same ratio as the light
falling upon the cell. Thus, if a strong
light is thrown on a selenium cell a
strong electric impulse is sent over the
line which when operating a light relay
(described below) can be made to throw
a strong light upon a screen.

As a picture is made up of nothing
but light and dark points it is easily to
be seen that if several thousand very

i -Fig 2~

small selenium cells were arranged in a
plane and just as many light relays at
the other end, a good picture could be
projected upon a screen—in theory. The
trouble is that it is practically impossible
to make two selenium cells with equal
sensitiveness and just this is the most
important part, as if one is not as sensi-
tive as the other, it will of course not
transmit the same impulse as the for-
mer. It can be imagined easily what
kind of a picture a station would trans-
mit having several thousand selenium
cells, all of a different sensitiveness!

Then the next trouble is that each cell
at best requires one wire (the ground
might be used as return). Think of two
stations which, in order to work, require
3,000 to 5,000 separate wires! This
seems to be as bad or worse than Som-
mering’s first telegraph (in 1809), which
required 27 wires to operate. In Morse's
subsequent telegraph only one wire is
required, which unquestionablv will be
the case with the perfect Telephot.

sigitized by (GO gle
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Another great trouble with the sele-
nium cell is that it works sluggishly, that
15, its resistance will not drop instanta-
neously from the highest value to the
lowest, which is a bad {feature, as it
would necessarily blur the picture at
the other end. Furthermore, to work
anywhere satisfactorily the selenium cell
requires strong light.

The writer does not wish to throw
cold water on selenium and selenium
cells, as it is quite possible that the lat-
ter may be improved to such an extent
as to do entirely away with the short-
comings mentioned above, although the
greatest difficulty, the one that each cell
requires at least one wire, i1s and will be
the far greatest stumbling block.

Many different systems have been pro-
posed in the past to solve the problem
by means of selenium cells and although
the list is quite long only a few will be
mentioned in this article, as all systems
are more or less on the same lines.

A. Knothe proposes to solve the prob-
lem as follows: C (Fig. 1), represents
a camera into which the lines coming
from the batteries .enter. The space be-
tween each pair of wires is bridged by a
selenium cell S. "If now light enters the
camera 1t falls on S (and all the other
cells), and closes the current which oper-
ates the spark coils J. This furnishes a
discharge as a single ray in the X-Ray
pipe H at the receiving station E. This
single ray is thrown as a single point on
the fluorescent screen F.

It is understood that several hundred
cells, spark coils and parabolic mirrors
K are necessary to transmit a picture.
The X-Ray tube would therefore neces-
sarily be of monstrous dimensions. All
the wires, 1, 2, 3, 4, up to several hun-
dred, must of course, be well insulated,
so that no sparking occurs between them.

All these requirements make the ar-
rangement almost impossible and quite
impracticable.

The latest “Telephot” has been ‘de-
signed by Mr. Ruhmer, the well-known
Berlin expert. Last June Mr. Ruhmer
demonstrated a working model, which
although it did not transmit pictures,
served well to demonstrate the useful-
ness of the selenium cell for certain pur-
poses.

Fig. 2 shows the model clearly. The
principle is as follows:

The transmitter has 25 squares, each
containing a selenium cell. If any one
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of the 25 cells is exposed to light, it op-
erates a sensitive relay, which sends an
alternating current of a certain frequency
over the line.

At the receiving end one resonating
relay is stationed for each selenium cell
at the sending station. The impulse sent
from the selenium cell therefore operates
only that relay having the right fre-
quency.

Each relay operates an incandescent
lamp which is placed in the same square
at the receiver as the selenium cell at the
transmitter.

If several cells are exposed to light at
the transmitter, several alternating cur-
rents, but all of different frequencies are
sent over the line. These currents do
not mix, but operate only the relays for
which they are intended.

These in turn operate the lamps in
tlie various squares, assigned to them.

Mr. Ruhmer has perfected the seleni-
um cell a good deal, and as his model
worked very rapidly, it will be seen that
the sluggishness of the cells has been
overcome to a certain extent.

Simple geometric figures were trans-
mitted quite successfully as can be seen
in the photograph, where 9 squares at
the transmitter were lighted and the
same amount, in the same position were
reproduced at the receiver. This is quite
remarkable if it is remembered that only
one wire is used between transmitter and
receiver.

Mr. Ruhmer intends to build a trans-
mitter containing 10,000 cells, to repro-
duce pictures at the Brussels interna-
tional exposition in 1910. . The cost will
be over one and a quarter million dol-
lars and the writer is of the opinion
that it is almost impossible to operate
such a model on account of the 10,000
different frequencies necessary to ac-
complish the result.

A simpler way could be brought about
by the idea proposed by the writer some
eight years ago.

Fig. 3 represents the well-known elec-
trical harmonica, which for the sake of
those not knowing the instrument, is de-
scribed herewith :

A musical steel harp H is fastened to
a permanent magnet NS. If any oge
of the steel harp-prongs is touched it
will swing back and forward, at the same
time sending an induced current through
the windings of the electromagnet E. If
we connect a similar instrument H

aiizeavy (GOOGIE
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through the line 1, and ground LL’ to H’
it is evident that if we touch any of the
steel prongs of one of the instruments,
the same steel prong on the other will
be made to swing. If we have 12 prongs
on each instrument and we touch prongs
No. 1,6, 9, 12 of H’, all at the same mo-
ment, prongs No. 1, 6, 9, 12 of H will
be made to sound at the same time too,
and so on.

Suppose we build such a harmonica
having, say, 500 prongs P, Fig. 4, each
responding readily at an extremely light
touch.

Exactly over each of the 500 prongs
we place a minute electromagnet E, 500
in all (only 6 shown in illustration), so
when one of the small electromagnets is
actioned by means of a weak alternating
current flowing through same it will
cause the prong underneath it to swing
as long as current flows through the elec-
tromagnet.

Fig. 3.

Now each of the small electromagnets
is connected to a selenium cell of which
500 are placed in a plane.

It will be easily seen that if one or
more of the selenium cells are acted up-
on by light, one or more of the small
electromagnets is acted upon AND AS A
PROPORTIONATE AMOUNT OF
CURRENT IN PROPORTION TO
THE INTENSITY OF LIGHT at the
selenium cell flows through the small
electromagnet, or electromagnets, it will
cause the prong or prongs to vibrate IN
THE SAME PROPORTION OF IN-
TENSITY as the light falling on the se-
lenium cell.

Thus if cell No. 1 is lighted with 10
C. P., assume that the small electromag-
net connected to it causes its prong to
swing through the distance of one milli-
meter. Then if cell No. 50 is only light-
ed with the intensity of 1 C. P., prong
No. 50 will of course only swing 1-10
millimeter and so on. Thus each prong
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will be caused to swing in exactly the
same proportion as the amount of light
falling upon the selenium cell, to which
it belongs.

As each prong swings it sends a cur-
rent over the line L’ L”. If now No. 1
and No. 6 of the electromagnets are en-
ergised through the selenium cells both
cause their prongs to swing and send
impulses over the line. At the receiv-
ing station G, prongs 1 and 6 must swing
IN THE SAME PROPORTIONATE

-:... - q' .

Fig. 5.

INTENSITY as the prongs at the sender
H, consequently electromagnets E’l and
E’6 are energised (the prong acting as a
telephone diaphragm, the electromagnets
having for core a permanent magnet).
E’l and E'6 now operate the light relays
LR1 and LR6.

Now, then, if the selenium cell con-
nectad to El is lighted with, say, 10 C.P.,
a proportionate amount of energy—call
it 10 energies—are received at LRI.
The light relay therefore passes 10 en-
ergies of the small tungsten lamp TL
through its opening, and 10 energies are
projected on the screen S. If the cell
connected to E6 receives the light of 100
C. P. it is evident that LR6 receives 100

Google

energies and the screen is lighted with
100 energies and so on.

Thus it will be seen that if we have
enough selenium cells at H and enough
light relays at G any picture in motion
will be transmitted correctly and repro-
duced in its true phases on the screen S.

It is only a matter of building the ap-
paratus and instruments with sufficient
precision.

The light-relay used in some of the
writer's experiments 1s described here-
with :

A light-relay is an instrument which
has the purpose to utilize very weak elec-
tric impulses to throw a beam of light
on a screen, which in intensity is propor-
tionate to the strength of the electric im-
pulses. In other words, if the impulses
are strong, a large amount of light is
caused to fall on the screen; if the im-
pulses are weak, a small amount of light
falls on the screen, and so on.

Fig. 5 shows the instrument in the
perspective. DBetween the poles of a
strong electromagnet NS, two extremely
fine metal wires A and A’, are stretched.
The wires may be stretched more or less
by the regulating screws o and o’.

The two poles N and S, are each pro-
vided with a hole O and O, through
which light rays are sent in the direction
p, p. On the two wires, A and A, a
very light piece of aluminum foil B is at-
tached in such a way that no light can
pass from O to Ol normally.

If, however, a weak current passes
from a to al, the aluminum foil is de-
viated in the direction f or fl, as the case
may be. In order to obtain very exact
motions of the foil the thin wires are
best replaced by fine metal bands 0.01
millimeters thick, 0.25 millimeters wide
and about 6 centimeters long. The re-
sistance of each band is about 75 ohms.

As far as the writer knows his plan

so far is the only feasible one which can
{Continued on Page 4163 .
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How to Convert a D. C. Dynamo or Motor
Into An A. C. One

By H. W. 5ecor.

In the present article the writer will
endeavor to describe some points
_about alternating current which may
he of use to wireless experimenters.

The source of supply generally is
from a commercial 110 vt. 60-120 cycle
circuit, but this is not available by ev-
ery one, and as the A. C. transformer
has so many good points to commend
it for use in wireless telegraphy, a
method will be described for obtaining
A. C. from a motor or dynamo wound
for D. C. Many experimenters own a
fair sized D. C. dynamo, say 4 to 2
H. P. which may be used toigood ad-
vantage to supply A. C. when arranged
as below.

It is advisable that the machine be
wound for a wvoltage of anywhere
from 80 to 220 volts. If not giving a
D. C. voltage within the above limits,
it should be rewound. To obtain a
single phase A. C. from a two-pole or
bipolar field D. C. machine, connect
two brass slip rings, R, and R2 to two
directly opposite points on the com-
mutator, as shown in Fig. 1, where B
and B2 are the D. C. brushes bearing
on the commutator, and b and b2 are
the A. C. brushes bearing on the two
slip rings, which can be mounted and
wired as shown in Fig. 2. The fibre

/Google

drum carrying the two rings is clamp-
ed onto the end of the armature shaft,
by means of the set screw shown. A
hole is drilled through the centre of
the shaft to bring the two wires out to
the slip rings. The wires are brought
down through the fibre washer through
two small holes in the side of the shaft
into the large centre hole.

The connections for a machine hav-
ing four field poles and a drum wound
armature are given in Fig. 3. By con-
necting another set of slip rings to the
points marked x, and x2 in Fig. 1, two
phase A. C. can be taken from the ma-
chine. If three slip rings connected
at points 120° apart on the com-
mutator are utilized, it is possible to
obtain a three phase A. C. Supposing,
now, that the machine has been
fixed up to supply A. C. The fre-
quency of any pole machine will be, cy-
cles per second = R.P.M. X 4 No.
field poles. For a bi-polar machmﬂ,
running at, say, 3,600 R.P.M., or 60
R. P. second thf: frequency will equal
60 % 1 = 60 cycles per second, or 120
alternations.

The machine may be driven by its
pulley from an engine or water-wheel,
in which case 85 per cent. of the D. C,
power rating will be available in A. C,,
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i. e., if the D. C. rating was 10 H. P,,
the machine would give 85 H. P. in
single phase A. C. The voltage is 70
per cent. of the D, C. voltage rating,
If the D. C. voltage is 110 volts, the A.
C. volts will be 77 volts. Another
- method of operating the.machine is
to supply D. C. to commutator brush-
es, running it as a D. C. motor, when
A. C. may be taken from the slip rings
In this case it is evident that the ma-
chine must have sufficient power to
equal the motor power 4 the gener-
ated power, or else the machine will
be overloaded and burn out.

The machine may be operated as a
synchronous S. P. A. C. motor from an
A. C. circuit and supply D. C. power
from its commutator brushes.

The A. C. is generally fed to a high
tension transformer, with a suitable
key for breaking up the current into
dots and dashes, interposed in the pri-
maryecircuit. See diagram, Fig. 4.

It is sometimes desired to run an
ordinary induction coil on A. C. This
may be connected up (with the vibrat-
or cut out) to operate satisfactorily by
putting an electrolytic interrupter in
series with the primary circuit and the

key.

——ﬁ'_gr. f—
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A word may be said here as to the
measurement of A. C. Many stations
have an A. C. voltmeter and ammeter
connected up on their A. C. supply
circuit to show how much power is
being used. But, here is where many
a mistake is made in multiplying the
volts by the amperes, as read off the
above named instruments, to find the
watts used. It is most always the case
that this is erroneous, due to the E.
M. F. and the current not being in
phase, the current lagging behind, ow-
ing to inductive effects of the circuit.
A compensated direct-reading wattme-

GO 81(3
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ter, if connected into circuit, will in-
dicate the true or actual watts be-
ing used, while the wvolts resultant
from the product of the wolts by
the amperes is what is known as the
apparent watts, usually rated in kilo-
volt amperes, a kilovolt-ampere being
1,000 watts.

The true watts divided by the ap-
parent watts gives a ratio called the

power factor. From this it will be
seen that, knowing the power factor and
the apparent watts, the true watts can
be found by multiplying the apparent
watts by the power factor. Example:

An A. C. voltmeter and ammeter
read respectively 110 volts and 20 am-
peres. The product of these is 2,200
watts, or 2.2 kilovolt-amperes. A watt-

V
L.q;xr:, J Leyden Jare
" —
- Aoy Prim, Jec Aallx

meter 15 connected into circuit simul-

taneously, and registers 1,800 waftts
or 1.8 K. W. The power factor is then
o 1B
P'P'_E.E 0.81.

Now, 2,200 watts, multiplied by .81
= 1,782 watts, the actual watts being
used. This latter does not quite bal-
ance, owing to the decimal places not
being carried far enough in the power
factor.
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How serious the German people con-
sider their present gas-carrying airships
and how much they believe in the future
of the Zeppelin airship type, is shown in
a long article appearing in one of the
German periodicals.*

Although Americans have little or no
faith in the Zeppelin and kindred air-
ships, and firmly believe in the heavier-
than-air machines, it is interesting to
note how strenuously the Germans are
trying to gain supremacy of the air by
their present gas-carrying types, and they
are already equipping their airships with
wireless telegraphy in order to use them
more efficiently in warfare.

Wireless telegraphy in airships is not
a new idea. In fact, it was suggested
already when Marconi telegraphed across
the Channel, but aeronauts have been
backward up to a few months ago, to
install wireless apparatus in their cars,
on account of the danger. It is not a
very pleasant sensation to have a few
thousand cubic feet of inflammable gas
above one's head and work a key (which
sparks), and look at the fiery spark gap
which itself would immediately inflame
the gas which leaves the balloon almost
constantly.

Therefore most experiments with
wireless telegraphy in airships were un-
til recently confined to receive messages
only.

I{ is not the danger of the direct spark
of the spark gap that is so threatening,
but the danger of stray sparks leaping
" from the metal skeleton to the gas bags
as in the Zeppelin type shown in Fig. 1,
that is to be feared mostly.

*E. T. Z
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Mr. K. Solff, who suggests the va-
rious types of airship antennae in this ar-
ticie, does not favor the one shown in
Fig. 1, as although it is the ideal one to
use on account of being almost perfect
from the electrical standpoint, there 1s
still danger from stray sparks. Refer-
ring to Fig. 1 MM represent collapsible
masts; A, flat-top aerial; G, counter-
balance aerial; JJ, insulators; K, oper-
ating room; S, open shaft; Z, lead-in
from aerials; B, gas-carrying ballonets.
It is suggested to have both aerials 60
meters long and 10 meters high.

In Fig. 2, a simpler aerial system is
shown. The aerial proper is suspended
from the kite D, and is from 200 to 400
meters long. G again is the counterbal-
ance aerial, while HH are insulating
cords holding the wire G.

From the electrical point of view, the
system shown in Fig. 1 1s, of course,
better.

Fig. 3 shows an aerial system for di-
rectional waves. AA represents the an-
tenna proper, while GG shows the coun-
terbalance. - TT will be the direction of
the outgoing waves.

While the three different systems
shown may prove satisfactory in some
cases, Mr. Solff forgets two important
points.

He does not tell us what is going to
happen when the antennae shown in
Figs. 1 and 2 collapse and fall on top of
the airship while the operator in K 1s
sending. The sparking that will imme-
diately take place will surely explode es-
caping gas or worse yet, will ignite one
or more of the ballonets with disastrous
results.

Original from
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While this does not hold true so much
for the antennae shown in Fig. 3, which
the writer considers the only real safe
one, to a certain degree, it rests to be
seen just what is going to happen when
the lower aerials of Figs. 1, 2, and 3
touch the ground when landing. The

= e =002

Fig. 2.

one shown in Fig. 1 will surely be dam-
aged more or less. The ones shown in
Figs. 2 and 3 are not quite as bad off,
but might easily get entangled in tree-
tops or objects on roofs when sailing
low.

"
!
A

Fig. 3.

All in all, the writer is of the opinion

that .the aerial system illustrated in Fig.
3 is the most suitable for airships if by
means of a motor driven drum the entire
aerial can be rolled or hoisted up close
to the body of the airship, within a few

seconds.
This refers to G and A, as well as to

G' and A
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treated of in this edition.

MODERN ELECTRICS

NEW MAVER'S WIRELESS.

The long expected new edition of
Maver’'s “Wireless Telegraphy” is now
ready for delivery. The new title of
the book is “Maver’s Wireless Teleg-
raphy and Telephony—A" Handbook
of.”  The book is now divided into
two parts, Part 1 beine devoted to
wireless telegraphy ; Part 2 to wireless
telephony. An amateur wireless de-
partment has been added to the book,
in which the arrangement of circuits
and the construction of apparatus for
amateur stations is described at length
and in plain language. A valuable ta-
ble of wave lengths is also given, from
which any one knowing the induct-
ance capacity of an aerial may at once
ascertain the wave length in meters;
or, knowing the wave length in meters
desired, the capacity and inductance
necessary to obtain such a wave length
may readily be found in this table.

Full descriptions are given of latest
improvements in all the important
commercial wireless telegraph and tel-
ephone systems, including the Marco-
ni, Telefunken, Massie, Stone and
Poulsen wireless telegraph systems,
and the Telefunken, DeForest, Ruhmer,
Poulsen, Fessenden and Marjorana
wireless telephone systems. The Tel-
efunken and Lepel singing arc sys-
tems, and the directive wireless sys-
tems of Braun, Stone, Artom, DeFor-
est, Marconi and Bellini-Tosi are also
Many prac-
tical suggestions for the operation of
wireless systems are also to be found
herein. The clearness and complete-
ness of the diagrams are a feature of
the book. Nothing of importance con-
tained in the first editions of this work
have been omitted from the present
edition, but an idea of the new matter
contained in the new edition will be
obtained when it is considered that 150
pages of new matter and 135 new dia-
grams have heen added, making a to-
tal of 366 pages and 258 illustrations.
In fact, as previously intended, this
volume now constitutes three books in

one, namely, Wireless Telegraphy,
Wireless Telephony, and Amateur
Wireless Telegraphy., The book is

bound in cloth, and will make a valua-
ble Christmas gift to friends. Price,
£3.00.
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Bi-Polar Selective Switch
By WaLTer E. KEEVER.

Many experimenters in wireless, wish-
ing to test and compare the efficiency of
different types of detectors, find it de-
cidedly inconvenient to disconnect their
wiring and attach to each instrument as
used. A single-pole selective switch is
unsatisfactory because it leaves all of the
detectors connected on one side, thus dis-
turbing the balance of the circuit. To
obviate this difficulty the writer has de-
signed and constructed the bi-polar se-
lective switch herein described, and finds
it works very well.

Diagram shows a five-point switch, but
more points may be added by simply
using a larger base. For a five-point
switch, cut a piece of oak 5 by 5 1/2
inches and about a half-inch thick.
Smooth well, stain and shellac.

" Fig. 1 shows the “ground plan.” Dot-
ted lines represent switch lever (de-

tailed in Fig 2), pivoted at J; handle at
L. The conducting strips D and H, of
thin sheet bronze or copper, are fastened
down at one end by binding posts I and
K. Curved strip D is fastened at inner
end by an ordinary brass-headed uphol-
stering tack, T. The straight strip H is

fastened down, as shown in Fig. 2, by , 4

jamb-nut (under the lever) on pivot J,
making good electrical contact.

In Fig. 1, the five pairs of switch
points are shown—I1, 2, 3, 4, 5—made of
binding .posts from ‘“‘dead” dry batteries.
All jamb-nuts shown are secured from
the same source. The outer line of
points should be one inch from inner
line. Use a compass in laying off arcs.
. In boring holes be careful that each pair

Google

lines up exactly with the pivot (J) of
switch lever. Shove the binding posts
up through holes and clamp firmly with
flat nuts on top of base. Now screw on

the knurled jamb-nuts, first polishing
both faces of each, as they serve also
for contacts.

A, B and C, Fig. 2, are strips of thin
sheet bronze or copper, one-half inch
wide and 2 1/2 inches long, bent into an
oval, with ends perforated and hooked
over binding-post screws that run up
through wooden switch lever. They
should have sufficient spring to retain
their oval shape and yet yield slightly to
the pressure of lever, thus making up
for any inequalities in height of switch
points. B and C are fastened by jamb-

nuts and A by knob L—a wooden tea-

kettle knob, with bottom part sawed off
and a jamb-nut sunk in top.

The bow spring shown in Fig. 2 is
made of stiff; flat spring brass, 1/2 inch
wide, with ends slotted to slip under
jamb-nuts at B and J. This spring
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serves also as an electrical connection be-

tween B and K (through H and J). M
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1s a strip of copper running around end
of lever to insure good connection be-
. tween J and H.

The switch lever itself is made of
hard wood and is 3/4 inch wide, 3/16
inch thick and 5 inches long.

Wire X connects contacts A and C
(thence through strip D to binding post

A DETECTomS
P & J

- =3 = F!il E"

[). For sake of symmetry the writer
used two wires, running one on each
side of jamb-nut. One end of X is
soldered to a copper washer which goes
on top of A and is clamped down by L.
Other end is soldered to slotted copper
strip which slips under jamb-nut on C.

E and F, Fig. I, are small wooden
posts one inch long, fastened with screws
up through base. They merely serve as
buffers, and are not absolutely necessary.

The completed bi-polar switch should
be mounted on short wooden legs to raise
it about 1/4 inch from table.

In wiring up, consider the switch as a
detector and wire to posts I and K ac-
cordingly. If you intend to use battery
with any of your detectors, I and K
should be double binding posts, to ac-
commodate two wires.

DECTECToRS
1 .

7y

-Fig &-

From each detector run two wires to
its pair of points on the switch. All these
wires should be of same size and length,
and well insulated.

Using single slide tuner, connect in-
struments as shown in Fig. 4, for double
slide tuner as shown in Fig. 5, and for

receiving transformer as shown in Fig.
6.
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HEROES OF WIRELESS TELE-
GRAPHY.

Wireless telegraph operators on steam-
ships appear to be the heroes of marine
disasters nowadays, circumstances hav-
ing compelled them to take the place
formerly held by the gallant sailors and
officers who stood at their posts in the
hour of danger and refused to leave
until passengers were rescued. “Jack”
Binns, who figured so nobly and effi-
ciently yet modestly in the Republic ac-
cident last January, and who by staying
at the key and sending out the distress
call of “C. Q. D.” speedily brought help
when it was sorely needed, was a type.
Of similar mettle was George C. Eccles.
wireless operator on the steamer Ohio,
which was wrecked on the Pacific coast.
Eccles made the trip unexpectedly. He
had resigned and was about to accept
another position, but yielding to impor-
tunities of the company, which was short
of men, he consented to fill the position
temporarily. He remained in the wire-
less station until the ship made the plunge
to the bottom, and then leaped out, but
too late. He had saved others, but he
continued in that work of self sacrifice
until it was impossible to find safety.

In quiet talks with these heroes of the
“wireless” one gets a glimpse of their
attitude toward their employment, their
employers and the public they serve.
To be sure, the fundamental principle i-
that it is “all in the day’s work.” Much
as 1s the case with the trained profes-
sional soldier, they have well-defined
duties to discharge and they accept the
situation in the spirit in which the dis-
ciplined soldier or sailor carries out or-
ders. Yet there is a wide difference, for
it is the fundamental duty of the “wire-
less” operator to help and save and not
to destroy. Perhaps the ethics of the
matter cannot be summed up more ef-
fectively than in the simple, straightfor-
ward statement of “Jack” Binns himself,
who, when asked if Eccles could have got
out, replied instantly: “Get out? Why,
it wasn't his business to get out. He
couldn’t get out till everybody else was
saved. He was there to stick until his
messages brought help for the passengers
That’s the wireless game—to stick.”

Binns steadfastly refused to be lion-
ized when his exploit on the Republic
brought fame and applause, and then and
since has behaved in most manly fashien

{Continued on Page 481)
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Secondary Coil Impregnation
By C. C. WHITTAKER.

The efficiency of a home-made induc-
tion coil, in nine cases out of ten, falls
much below the estimated efficiency be-
fore construction. This is due to a va-
riety of causes which the amateur instru-
ment maker finds it difficult to overcome.
Such difficulties as not being able to “lay”
the adjacent coils of the secondary close
enough together and of not being able to
sufficiently insulate these are common an-
noyances which seem to be inevitable.

The practice of winding a secondary by
first letting the cotton or silk covered wire
run through molten paraffine certainly
does insulate the wire, but it is practiced
at great expense of space. A secondary
wound with no paraffine and immersed
in paraffine oil or linseed oil will behave
well providing all the air can be expelled
from the coils. The expulsion can best
be accomplished by the aid of an air
pump.

In the following paragraphs L shall en-
deavor to explain a method which is very
satisfactory and easy to operate..

Looking at the illustration, the tank
which contains the paraffine or oil should
be one-half again as long as the assem-
bled secondary. This will allow the whole
secondary to be suspended by the rod, R,
above the paraffine or oil while the air is
being exhausted.

The tank itself should be made of ma-
terial sufficiently heavy to withstand the
atmospheric pressure to which it will be
subjected. The bottom edges should be
soldered to render the tank air-tight. The
top edge is filed smooth so as to fit the
plane surface of the top cover. This
cover has the suspension rod running
through its center and held in place by a
set screw. . Near one edge is soldered a
small metal tube to serve as a connec-
tion for exhaustion.

This top is held in place by the at-
mospheric pressure from the outside. A
soft rubber washer smeared with vaseline
will effectually stop any air from entering
while exhaustion is taking place. The
suspension rod should also have a slight
coating of vaseline.

The exhaustion can be carried on by
any form of air pump. In case the ex-
perimenter has no pump at his command,
the following description will be of in-
terest to him:

Sigitized by (GO gle

A very efficient air pump can be made
by the following directions with the aid
of the illustration.

The T-shape tube containing the stop
cocks A and B can be made either of
glass or metal. It is connected to E by
a piece of heavy rubber tubing. Another
piece of tubing of the same diameter and
about four feet in length extends from
H to D. The end at D terminates in a
funnel,

The operation of the pump is as sim-
ple as the construction. The tube
H C D is filled with mercury. A is
closed and B is open. The funnel is now

FLE,

raised until the level of the mercury
rises to the stop cock B, when it is closed.
D is now lowered somewhat more than
thirty inches below B. A nearly perfect
vacuum now forms between the top sur-
face of the mercury and B. If A is now
opened and quickly closed, the air in the
tank will expand and fill the vacuum. D
is now raised to the level of B and B is
opened to allow the imprisoned air to
escape. When the level of the mercury
again reaches B, the valve is closed and
the process is repeated. |

When the exhaustion has been carried
on to a sufficient degree, the paraffine
may be melted and the coil lowered into
it by the rod R. After doing this it may
be well to start the pump again on ac-
count of the gases given off by the hot
paraffine.

After being thoroughly saturated, the
coil may be lifted from the liquid and
allowed to cool.
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The Colin & Jeance Radiophone
By A, C. MaARLOWE.
Paris Correspondent MobpErRN ELECTRICS

I “ WATER Cilgiaaviar

Our readers will remember the remark-
able results in radiophone work which
were obtained by Lieutenants Colin and
Jeance, of the French Navy. The trials
were carried out on the Mediterranean,
using a shore post at Toulon, while the
second post was mounted on the war
vessel Conde. In this way they were
able to cover the distance of 120 miles.
While it was known that their apparatus
was based on the use of arcs in series,
combined with Tesla coils, a full de-
scription could not be obtained,” owing to
the fact that the inventors were con-
nected with the government service, and
for this reason it was desired to keep
the invention a secret. Owing to the
fact that the French patent law has just
been issued, we are now able to give the
following description of the apparatus:

Current is supplied from a generator,
A, which has a variable field circuit, B,
so as to change the voltage in the proper
way, using the two choke coils, CC and
the rheostat D, with the wvoltmeter ,V
and ammeter K. The apparatus for the
arcs is enclosed in the box W, which is
designed to contain either a gas or a
liquid. The positive electrodes for the
arcs are formed of the cylindrical reser-
voirs C, which are of copper and have a
large diameter. They are cooled by a
water circulation on the gravity princi-
ple, using the piping which is seen at
the top. At the bottom of the electrode
is the flat-surfaced cap D which is used
for the arc. The lower electrode is
formed of a thin carbon rod, E, which
is from 1 to 3 millimeters diameter, and
it is mounted on the top nf a radiating
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cylinder, F, of large size, which is pro-
vided with cooling wings. A large car-
bon can also be used here. A plate, Y,
carries all three electrodes, which have
a sliding fit, and the whole set of elec-
trodes can be moved up and down by
using the screw and worm-gear set, I,
with the outside handle, H’, so as to give
the adjustment of the arcing distance.
An automatic regulating device can also
he used for the purpose. When the arcs
are formed in free air the carbons E
can be of larger diameter. A glass-cov-
ered eye-hole allows of looking at the
arcs from the outside,

The first part of the circuit is made
up of the arcs in series, also a variable
condenser, G, a variable inductance coil,

- H, using the voltmeter V at the ter-

minals of the arcs. The switch, ],
breaks this first circuit. For the second
circuit there is used the variable induc-
tance coil L, which forms the secondary
of a Tesla transformer, whose primary
is the coil H of the first circuit. We
have also the variable condenser, M, the
ammeter N and the variable inductance
coil, O, which forms the primary of a
second Tesla transformer, with the
variable self inductance P, this being the
secondary of the transformer. It has
one side grounded through the ammeter
N’. A properly chosen point on the coil
P 1is connected to the aerial Q through
the entrance coil R, which is adjustable.

The microphone S is in a circuit, hav-
ing one of its ends grounded and the
other comes off from an adjusted point
on the Tesla transformer. In it is the
variable resistance T and an ammeter

{Continued on Page 481)
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Detectors

By GEORGE F. WoRTs.

The wireless wave detector, indis-
pensable to any wireless station, is, as
1s usually understood, the most delicate
piece of apparatus in the whole outfit.
Accordingly, it shquld receive careful
attention. Detectors should be kept out
of the sun and in a dry position.” Their
component parts should be kept in a
perfect condition and covered up when
not in use. _

There has been a great deal of dis-
cussion lately concerning the relative
-sensitiveness of various detectors. Elec-
trolytic, silicon, carborundum and peri-
kon is the order in which they rank as to
merit, according to the views of most
experimenters.

The electrolytic detector, perhaps the
most well known, exists in many forms,
the simplest of which consists of a fine
silver plated platinum wire, the point of
which is immersed in an acid solution
contained in a metal or carbon cup or a
glass cup, with electrodes. Foreign na-
tions use the electrolytic type of detector
in many complicated forms. For delicate
work a potential regulator capable of
very finc adjustment 1s necessary. This
is found in the potentiometer. For gen-
eral use the electrolytic detector cannot
be excelled except in vicinities where
there is a great deal of local high power
interference, in which case the platinum
wire is eaten away rapidly and substitu-
tion of a different type of detector is
necessary, such, for instance, as the
thermoelectric.

The silicon detector is the most popu-
lar of all thermo electric detectors and
unsurpassable for work with local high
power interference. It should be used
with the crystal fastened on lead and
using a steel hair wire or-a needle on a
spring for the contact. Other thermo
electric detectors are equipped with sub-
stances similar in function to the silicon,
as molybendite, iron pyrite, etc. It is
best to use a detector stand on which
any crystal can be used.

The carborundum detector is one of
the most popular of the crystal typ . A
hattery and potentiometer are necessary
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for its successful operation. The car-
borundum detector is as easy to work
with as any other of the crystal detect-
ors being used, and possesses the very
desirable characteristic of remaining in
almost permanent adjustment. Green
crystals, as has been stated in a previ-
ous issue of this publication, are more
sensitive than the blue crystals. The
ground side of the crystal should be
coated with tin or gold foil.

The perikon detector, composed of
copper and zincite pyrites, has not come
into general use as yet by amateurs. It
1s of the thermo electric type and has a
very promising future. Records have
been made along the Atlantic coast, a
New York station having heard Key
West (Marconi) several times with the
perikon detector.

A good way to find the most sensi-
tive point of a detector is to connect
up a key sounder and battery near the
detector. The key should be pressed
several times. A sharp click in the tele-
phone receiver, when the key is raised,
will be heard when the detector is at its
most sensitive point. This is due to the
electric impulse sent out from the coils
of the sounder when the current is
quickly withdrawn from them.

A high capacity variable corfdenser
should be shunted across the detector.
By means of this very faint messages
may be intensified or cut out, as desired.

While transmitting a switch should
be cut in across the detector to prevent
it from any danger of burning out.

The writer would suggest to amateurs
to not be contented with receiving only
with a well known type of detector, but,
instead, experiment with different sub-
stances, and, perchance, discover some
wonderful new material that would
place fame and fortune at the feet of
its discoverer or originator.

NEW BATTERY ELECTROLYTE.

Attention is called to Patent No.
940,734 on this month’s patent page.
This solution we believe when used in
bichromate of potash-style cells will give
good results.



416

MODERN ELECTRICS

Automatic Wireless Signaling

An automatic system of sending sig-
nals for wireless is brought out by the
Ducretet firm of Paris. It is intended
to be used for lighthouses and in simi-
lar posts where signals are to be sent
to warn ships which come within range,
or to give conventional signals of any

E DUCRETET a panai

kind. The device is of a very simple
operation, as will be noticed by the ac-
companying views. Such an automatic
sending key was desired by Engineer
Blondel, and afterwards applied by Cap-
tain Moritz, a naval officer. The present
apparatus is an improved one of this
kind. It has a cam wheel R which is
interchangeable, and each wheel has a
series of teeth corresponding to the

Digitized by GOt Fgle

Morse signals for the name of the light-
house or post, or any suitable signal.
The cam wheel is operated by a set of
gearing from a small electric motor,
which is provided with an automatic
speed governor. A condenser, or other
suitable device, is used to cut down the
sparking at the break, this latter being
worked from the cam wheel by the lever
L and rod T. We thus have the sig-
nals sent on the usual principle, but these
are automatic, owing to the action of
the cam device. The liquid used in G
(to minimize the spark) is either alcohol
or petroleum,

TELEVISION AND THE TELE-
PHOT.

{Continued from page 408.)

be used to transmit objects in motion
over a single wire and at the same time
receive a proportionate amount of ener-
gy at the receiving end to that received
by the selenium cells at the transmitter.

No patents were taken out on this in-
vention by the writer, as he considers
the device too complicated for general
use. He shall, however, consider himself
happy if it will be the means to bring n-
nearer to the practical Telephot

nal from
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Haris Letter

NE‘:‘_J MARCONI SPARK GAP.

A new form of spark discharger is
brought out by the Marcomi Wireless
Company. The discharge is produced in
the small spaces between sets of pro-
jecting points, and these latter are car-
ried on two rotating discs (Fig. 1) in
such way that the points lie facing each
other. The two discs A A’ are given a
very rapid rotation and in the contrary
directions. On the discs are noticed the
two sets of contact projections B B’
Each of the revolving discs is mounted
on a shaft C, which is held in- bearings
and rotated by the insulated pulley E.
The bearings D are insulated from the
ground. Current comes to each of the
discs by the sets of brushes F. These
brushes are connected to the circuit
which is seen above the apparatus. The
¢ondenser G is connected through the
self inductance coils K to the generator
[L. and this circuit is joined to the aerial
I by means of the coupling at H. The
whole thus forms an oscillating circuit.
It is found good practice to use discs of
20-inch diameter, each carrying two pro-
jecting teeth and each disc is rotated at
3,000 revolutions per minute. Copper
is the best material for making the pro-
jections, as has been found by testing
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different metals. We give to the con-
denser G and choke-coils K values such
that the oscillation period of the circuit
15 equal to the time elapsed between two
consecutive discharges of the condenser,
or else a multiple or sub-multiple of this
value. By this device we can discharge
the condenser twice as fast as with a
single rotating disc. High power can be
wsed in this case, and we can send sets
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of regular waves upon which a suitable
receiver can be tuned, and a note is pro-
duced in the telephone which can easily
be distinguished from the noises caused
by atmospheric disturbances.

NEW MEANS TO GENERATE

ELECTRICITY.

PRessurE
OF WATER

[t is well known that an electrical ef-
fect is obtained when a liquid is forced
through a porous diaphragm at a con-
siderable pressure, but as this effect is a
very slight one it could not be used as a
source of current. B. Schwerin has
found a method of greatly increasing
the current which can be thus obtained,
so as to adopt it for practical use. The
main parts of his device are a porous
filter ' (Fig. 2), having on each side
the wire gauge sheets A, B, the whole
being pressed between the metal rings
M N, using insulating rings C D. Cur-
rent is taken off from the two wire
gauge pieces. A liquid 1is forced
through the filter at high pressure. The
success of the method lies in various
details found by his researches, espe-
cially in the use of suitable liquids, and
also ammonia, which is found to give a
good result. A very high pressure is
needed for the liquid, and the pores of
the filter must be as fine as possible.
The filter is formed of a substance in the
shape of very fine powder, such as car-
bon or quartz, and the liquid is best sent
through the device in a closed circuit of
piping. With a constant pressure of 5
atmnsgheres and a carbon filter of 3
inches’ thickness and a surface of 32
square inches the internal resistance is
1,000 ohms with distilled water, but add-
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mg ammonia we reduce the resistance
and also have twice the electromotive
force and ten times the current, so that
changing the liquid gives 20 times the
energy. To show the effect of the pres-
sure, in one case 10 atmospheres’ pres-
sure gave only 0.04 watt, while 80 at-
mospheres gave as high as 2.56 watts,
(A), (32 wvolts and 08 ampere)
showing that a considerable amount
of power can be obtained by such
a method. This does not depend
upon the rate of flow of the liquid, but

M E

upon the three factors—pressure, nature
of liquid and diameter of the pores.

NEW TRANSFORMER.

In Fig. 3 will be seen the construction
of the telephone transmitter which was
employed by the Swedish inventors.
Engner and Holstrom in their experi-
ments between Stockholm and Paris.
On this occasion they were able to work
over a 2,500 mile line with very good
resmlts. Their object in the present
transmitter is to transmit as much as
possible of the pressure of the diaphragm
to the carbon. granules so as to secure
the highest effect. This they carry out
by the use of the diaphragm D, which

B
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carries in the central part where the ef-
fect is the greatest, a light steel box of
cylindrical shape, C, so that the flat bot-
tom of the box presses upon the sur-
face of the carbon grains, G, contained
in the holder, R. In this way we have
the pressure upon a considerable sur-
face of the carbon graifis. Usnally the
steel box is made to press upon a cer-
tain number of holders which are
mounted underneath at TT, and these
latter are placed in separate adjustable

supports for regulating the pressure, as
shown in 3A.
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A LETTER TO SANTA CLAUS
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Has Syreweecnen e Man Bax

—Puck.

THE LAY OF THE WIRELESS

MAN.

What are the wild waves saying -
'Tis this I fain would know.
My aerials hang a-swaying
So gently to and fro.

['m higher than the treetops,
And longer than the yard.

What are the wild waves saying’
"Tis this I've on my card.

When sliding up my tuning coil
I do it very slow.

But what the waves are saying
I've ‘not vet learned to know.

Condensers, coils and rheostats
All stand in bright array.

But none of these inventions
Will bid those wavelets stay.

With thousand-ohm receivers
I coax them, rain or shine,

To tell me all their secrets,
However, they decline.

I'll beat those wilful Wn\'E!EtF-

By sending C. Q. D
To my old frleml the editor,
Who'll boost me through °
WicLtam J. CoQUELIN,

i gina | from

UNIVERSITY OF MICHIGAN
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The Construction of An Efficient Aerial
By Geo. F. Worrs.

For the benefit of the casual wireless
amateur, who contemplates setting up a
station, the writer will endeavor to ex-
plain methods for successful aerial con-
struction and erection. Without any
egotistical presumptions on his part, the
‘writer will mention foremost that he can
speak from actual experience in matters
that pertain to aerials, having con-
structed and erected about twelve
aerials for various amateurs.

To say the least, aerial erection un-
der ordinary amateurs’ conditions 1s
very trying. Fortunately, however,
property owners, or those whose per-
mission it is desired to obtain for the
trespassing of aerials on neighboring
property, are usually generous minded
enough to appreciate the benefits derived
from a wireless laboratory, and permis-
sion is usually forthcoming. The trouble
arises, however, when the physical ob-
versities are contemplated. A good
aerial should possess these two physical
properties—height and length. If either
were necessary instead of both it would
be an easy matter to construct an aerial.

In erecting an aerial of average length
and height—about 60x60 feet—the first
thing to consider is the location. There
is usually just one good location about a
prospective station, and with a little
forethought the amateur can invariably
find this.

The aerial proper—excluding sup-
ports, lead wires, etc.—should be hung
directly above the wireless room. The
leading in wire, or wires, should lead
directly into the room and not twine
artistically about the house, as is often
the case. The aerial should be of the
flat top, horizontal type, in preference
to any other except the umbrella, which
in almost all cases is too big a job, me-
chanically, to undertake. The slanting
aerial i1s not as cfficient as the parallel
aerial.

In selecting the flat top, horizontal
aerial two points some distance apart
and at an elevation that is equal and
clears intervening and surrounding ob-
jects should be considered. Trees natu-
rally suggest themselves to the reader,
but are to be considered only as a last
resource. They absorb too much en-
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ergy for practical use. Two poles on
houses that are of medium height and
some distance apart are the usual condi-
tions for aerials, and are quite suitable
for most requirements. Some amateurs
have exceptionally good fortune. Those,
for instance, that live in the vicinity of
tall smokestacks, between which they
can rig their antennae.

In erecting the aerial, where there is
a clear space between the two supports,
the aerial wires should be strung be-
tween the two spreaders upon the
ground, or roof, as it may be. Tarred
rope should be fastened to each spreader
and the aerial hoisted by means of a
pulley at the top of each pole. This in-
struction sounds simple, but took about
five attempts at aerial erection before
the points were arrived at.

When trees or other objects lay be-
tween the two supports, a strong cord
should be thrown across the space for
each wire. This 1s the simplest method
and one that the writer has used more
than any.

The question next arises concerning
materials.

The wire in an aerial may be one of
three kinds: Copper, phosphor bronze
or aluminum. The copper or phosphor
bronze should be soft-drawn stranded
wire, as the stranded wire does not kink
easily, withstands strain and has a much
larger capacity for radiation than a sin-
gle wire. However, if a single wire is
used it should be no smaller than No. 14
R and S gauge. Iron wire should not
he used, as its magnetic qualities antago-
nize . and dampen the incoming oscilla-
tions, rendering it, therefore, practically
useless for wireless purposes. Possibly
the best all around aerial wire is alumi-
num, as it is light and very strong and
an excellent conductor. It is best to use
insulated wire of the same size as the
aerial wires for the leads in.

For the aerial spreaders, bamboo rod
is about the best procurable, being both
light and strong. It can be purchased
quite cheaply at almost any hardware
store,

Pulleys should be of wnnd or gal
vanized iron, preferably, and secured
stoutly to the supports. The rope should

(Continued on Page 421.)
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EDITORIALS.

The Editor desires to open an ex-
perimental department for the use and
benefit of experimenters and amateurs
dabbling in electricity and wireless.

Almost every experimenter at one
time or another has had occasion to
construct some apparatus in a novel
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manner, or he simplited
complicated instruments. New con-
nections, diagrams, etc., are often
worked out ; sometimes a simple
change brings forth unexpected re-
sults, etc.

All these things should be recorded
and published for the benefit of other
students, and the Editor believes that
MoDERN ELECTRICS is undoubtedly best
suited for that purpose, as up to date
over 23,000 copies are read by people
interested in this work.

The Editor therefore invites all ex-
perimenters to send in the result of
their experiences, which will be pub-
lished hereafter in the experimental
department.

As long as the idea is original it will
be welcomed, and gladly published for
the benefit of others.

Do not be backward in sending in
your account; we do not need fancy
drawings. A rough sketch will do al-
most every time, and can be worked
out satisfactorily by our artists and
draftsmen.

Not alone will others gain through
your experience and experiments, but
you yourself. If the idea is of suffi-
cient value you can always point out
that it was published first in Modern
Electrics, which in a way may protect
vour rights for the future.

All contributions for the experi-
mental department will be paid for at
repular rates.

Remember, no idea is too small; 1f
it has been published before we will of
course let you know at once.

We prefer as many sketches or
drawings as possible if the subject war-
rants it. If you can take phntngraphs
of the objects or articles, so much the
better.

Address all such contributions to:
“Experimental Department. care of
Modern Electrics.”

seemingly

25 DOLLARS IN GOLD.

The “results” contest (see editorial.
November issue) closes December 31.
There is not much time to lose. Did
vou send your postals to our statistical
department? If not, vou still have a
good chance.

So far, Illinois is in the lead, next
California, then New York. Remem-
ber, twenty five dollars in gold for a
few postal cards.

UNIVERSITY F lIt HIGAN
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HARTFORD WIRELESS ASSOCI-
ATION.
320 Wethersfield Ave., Hartford,
Conn.

The Association was formed Oct.
21, and the following officers elected:
W. J. Hickmott, Jr., President; D. N.
Cole, Treasurer; H. E. Chapman, Sec-
retary. At present the Association
has only eight members, but more are
expected as soon as the forming of
the Association becomes known. The
Association requests all amateurs in-
terested in Wireless Telegraphy and
living near Hartford to write to the
secretary for membership blank.

Nearly all of the members are mak-
ing the greater part of their apparatus,
as in that way they become more fa-
miliar with the parts of the station.
During the winter it is planned to
have talks given by men prominent in
electricity and men who have had
professional experience with wireless
telegraphy.

One curious experience I would like
vou to publish, as we never have seen
or heard of it before. It was noticed
by one of the members that once in a
while there would be a regular series
of dots in quick succession. One day
this happened several times inside a few
minutes and no answer could be thought
of as the dots were faster and different
than from a wireless station. At last an
automobile stopped out in front of the
house and the sound kept up a regular
purr. The only explanation was the
spark jumping across the gap in the
cylinders of the automobile.

All members read MoperN ELECTRICS
and are veryv pleased with it.

H. E. CHaAPMAN,
Secretary.

S. S. KOREA MAKES GOOD.

*The Pacific mail liner Korea has had
a double set of wireless installed as an
experiment. We are glad to hear she is
still in communication when 14 days out
from S. F. for Hongkong, by means of
her 5 K. W. set.

The following message was received
from Operator S. A. Phelps:

“2623 miles beyond Honolulu. In
touch with coast every night. All well.”

At the time this message was sent
the Korea was 4,700 miles out and could
he understood clearly.

Digitized by GO« gle
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THE CONSTRUCTION OF AN
EFFICIENT AERIAL.

(Comtinued from Page 419)
be manila, about one-half inch, and
tarred, to prevent its rotting. Always
keep your aerial pulled up tight.

For light transmitting—that 1s, up to
1-4 K. W,, the insulation need not be
of high capacity. Porcelain cleats may
be used for strain insulators. Two at
the ends of each wire are sufficient, FFor
higher power than 1-4 K. W. the aerial
may be insulated as described in a pre-
vious article by the writer. All metal
supports for the aerial should be
insulated to prevent leakage.

The size of the aerial may be left to
the reader’s judgment, but for all round
work, efficient transmitting and long dis-
tance receiving under any conditions, a
four-wire aerial 100 feet long, with
wires three feet apart and suspended 60
to 75 feet above the instruments (dis-
tance not measured from the ground),
using the loop method of connection,
constitutes as efficient an aerial as most
amateurs would wish to possess.

SAFE.

The boy stood on the burning deck,
He did not shake with fright,
For his ship had a “wireless”
And he got off all right.

—Judge.

A green wrapper on MoDERN ELEC-
TRICS means your subscription has ex-
pired. You want to know what's going
on in Electrics, don’t you? Send in your
sub. before you forget it.

WA 0 A,

The Wireless Associa-
tion of America was
founded solely to advance
wireless. IT IS NOT A
MONEY MAKING OR-
GANIZA TION. Con-
gress threatens to pass a law to license
all wireless stations. The W. A. O. A.
already has over 3,000 members—the
largest wireless organization in the
world. When the time for action ar-
rives, the thousands of members will ex-
ert a powerful pressure to oppose the
“wireless license” bill. This is one of
the purposes of the W. A. O. A, There
are more.

UNIVERSITY OF MICHIGAN
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" The Measurement of Flectric Waves |

By M. A. Deviny.

There are probably no more impor-
tant measurements made about a large
wireless station than those of the length
of the radiated and received waves. So
much of the efficiency of the transmis-
sion of energy and the adjustment of
the instruments depends upon an accu-
rate knowledge of the wave length that
it is highly important that we be able to
measure it with precision. On account
of the many variable factors in the di-

mensions of the circuits and the class of
instruments used in the different sta-
tions, it 1s hardly practicable to apply
any definite rule which would be so gen-

eral as to enable us to calculate the wave

length with any degree of accuracy, and
hence we must depend upon certain in-
struments which have been designed for
e purpose. The principles underlying
the operation of these instruments are
rather complicated, but most of them de-
pend upon the measurement of some
. factor of the aerial circuit bearing a di-
rect relation to the length of wave.

The velocity of all forms of etheric
wave motion is constant, as the elasticity
and density of the ether in free space
is constant. The length of the waves
produced in this medium therefore de-
pends upon the number of impulses im-
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parted to it in a given time; the funda-
mental equation connecting wave-length,
velocity of propagation and frequency
having been found to be W=V /N. Since
we know the velocity to be 186,000
miles per second, it can readily be seen
that by measuring the frequency we can
readily determine the length of wave that
will be produced. Thus, if it were pos-
sible to produce electric waves with a
frequency ‘of one cycle per second, the
length of the wave would be 186,000
miles and but one wave would leave the
aerial per second. If the frequency were
doubled, the wave length would be 93,-
000 miles and two waves would leave per
second, while for a frequency of 186,-
000 per second, the aerial system would
emit 186,000 waves each one mile long,
and so on,

It follows from this that if we were
able by some means to determine the fre-
quency of oscillation in our transmitting
aerial, we could accurately measure the
length of the emitted waves. How, then,
are we to do this? We cannot employ
any of the means commonly used for
similar measurements of low frequency
currents and’ we must therefore. resort
to some entirely different method. There
are two general methods available by
which it may be done. The first is to
cause the current to be measured to set
up stationary waves upon a long helix
of fine wires of known inductance, and
to measure the distance between the
nodes and loops of potential established
upon 1it. From this we can easily cal-
culate the frequency, or if the coil be
provided with a suitably calibrated scale
we may read the frequency directly. .

The second method is to cause the cir-
cuit in which we desire to measure the
frequency to induce a current in a sec-
ond circuit having known values of ca-
pacity and inductance. By varying eith-
er or both of the latter factors, we can
bring the circuit into resonance with the
first. When this has been accomplished
the oscillation constants of both circuits
are the same and their frequencies are
equal. From the known values we can
calculate the frequency of the second
circuit or read it on a scale as before.
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Most of the wave measuring devices now
in use depend upon the second method
as it is the most reliable and accurate for
general use.

Among the early wave meters on this
plan are those of Dr. Slaby and known
as “Slaby rods,” a diagram of which is
given'in Fig. 1. This instrument con-
sists of a long glass tube L. which is
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Fig. 2.

closely wound with a single layer of fine
silk-covered wire forming an open cir-
cuit of relatively large inductance. At
one end of the tube is placed a fluores-
cent screen S, somewhat similar to those
used in X-ray fluoroscopes. One end of
the coil is connected to the screen, while

the other end is brought up through the
- inside of the tube and terminates in a
disc a short distance from the surface of
the screen. The metal plate G is laid
upon the ground when the instrument is
in use, and is connected through a flex-
ible lead to a suitable contact-maker C
by which contact may be made with any
part of the helix, thus varying its effec-
tive length. The instrument is also pro-
vided with a scale (not shown in the fig-
ure) which is placed upon the helix and
calibrated to read directly in wave
length.

In using the instrument it 1s placed
parallel to the aerial and the contact-
maker slid along the coil until the screen
glows brilliantly. When this condition
is reached, the aerial and the instrument
circuits are in resonance and the scale
reading opposite the point of contact
gives the length of wave directly in
either feet or meters.

Slaby rods are not suitable for meas-
uring wave lengths covering very wide
ranges, and for this reason they are sold
in sets, each one being adapted for meas-
urements between certain limits. Owing
to the numerous improvements made in
this liné, these instruments are seldom
used now, they having given place to the
more accurate and convenient closed cir-
cuit tvpes.

a0y (GOOGIe

Une of the best wave measuring in-
struments yet produced is that designed
by Dr. Fleming, and called by him the
“cymometer,” a diagram of which is
shown in Fig. 2. This instrument is of
the closed circuit type, having both a va-
riable inductance and capacity, and with
recent improvements it can be used to
measure both transmitted and received
waves.

The device consists of a long vulcan-
ite rod L. of comparatively small diam-
eter which is wound with a1 single layer
of fine wire forming the inductance. One
end of the coil is free, while the other
end is connected to the inner coating of
the sliding tubular condenser C through
a heavy copper bar B. The sliding con-
tact on the inductance coil and the outer
tube of the condenser are connected both
mechanically and electrically through the
rod K. The latter is provided with a
handle so that as the inductance 1s al-

Fig. 3.

tered by sliding the contact back and
forth, a similar change in the capacity
of the condenser is effected. By the use
of this construction it has been found
that the oscillation constant or Vcr of
the circuit is almost directly proportional
to the displacement of the handle; a fea-
ture which allows of the use of uniform-
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ly calibrated scales. A neon vacuum
tube T is connected to the outer and
wner tubes of the condenser to indicate
when the point of resonance has been
reached, and a pointer is attached to the
slider which moves over the scale S.

In using the instrument, it is placed
so that the copper bar is parallel to some
portion of the aerial circuit, and the
handle is moved up and down until the
current induced in the instrument is a
maximum ; this condition being reached
when the neon tube glows most brilliant-
ly. When this is done, the pointer at-
tached to the movable member indicates
the wave length on the scale below.

In practice these instruments are made
in various standard sizes measuring wave
lengths up to-2,500 meters. They are
usuz:iy provided with four scales read-
ing the wave length in both feet and me-
ters, the oscillation constant of the aerial
or other circuit and the number. of oscil-
lations per one-millionth of a second.
[t i1s also possible to use them for meas-
uring very small values of capacity and
inductance and for this purpose they
have been found to be extremely accu-
rate. A more sensitive detector than the
neon tube has lately been employed, and
with this improvement it is possible to
measure the lengths of received waves,
and to plot resonance curves.

One of the most widely used wave me-
ters at the present time is that of Donitz,
which in principle somewhat resembles
the one just described. It consists of a
hard rubber case in which is placed a
variable condenser of the rotary type.
This is connected in series with a fixed
inductance coil L. (Fig. 3), which is
placed outside of the instrument. One
part of the circuit connecting the two
consists of an exceeingly fine platinum
wire which is placed in a thermo-amme-
ter or air thermometer T, which is used
to indicate resonance. '

In using the instrument, the induct-
ance coil is placed above or below the aer-
1al tuning coil so that a current will be in-
duced in it. The condenser knob is then
turned until the thermometer reading is
at its highest value while the pointer
which is attached to the movable disks
then indicates wave length directly upon
the circular scales on top of the case.

In order to give the instrument a suit-
able range, three inductance coils of dif-
ferent values are furnished with each and
a separate scale is provided for use with
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each coil. Severadl instruments closely
resembling the Donitz meter, or onda-
meter as it is called, are now manufac-

“tured and they have proven to be highly

accurate and very convenient to use.

WIRELESS SWITCH,

One often wishes to change his wir-
ing quickly in order to try some new dia-
gram. This may be done by following
above diagram. All wires connect to

some one of the binding posts. The
T
Te Tomures /D In;fﬁ 0\\ —
T’: . 6 ¢
\ g /
..-Fnh\‘-hqc} .-f'"/ o

posts are in a circle, with a smaller inner
circle for the aerial and ground and any
other instrument. With the above dia-
giam a connection can be made in sev-
eral scconds. - All that one has to do is
to join one binding post to another and
the connection iz made.

More “Modern Electrics”™

Many of us wireless tickers

(®’er our circuits pour in vain,
Puring all but muggy weather,
Ever linger full of pain,

Peading naught but batt’ry action,
No good morse to break the strain.

£ven Job would lose his patience,
Listening on and not complain,
Easy lies no head with phones on,
(@atching calls, gets on the brain,
@he only way, my sparking brother,
Rests with yvou to entertain,

JIf the knowledge you would gain,
(M all upon ‘‘Modern Electrics’’
$Hure]ly you wont call in vain.

WiLLiawm J. CoQuELIN
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Wireless Agsoriation of America

Wireless Renistry

This d

commercial land and ship stations.

artment has been started with the idea to bring the wireless amateur in closer touch with
Each month a list of new members will be printed here and once each

year an official BLUE BOOK will be issued by MODERN ELECTRICS giving a list of all the members who

registered during the year.

Each member will receive the Official Blue Book free of charge.,

The Blue

Book will also contain a complete list of commercial and goveinment stations, their call letters, wave

length, etc.

To uﬁisler a station requires: Total length of aerial (from top to spark balls), spark length, call letter,
(i none is in existence M. E. will appoint one) name and address of owner.
Fee for Registry (including one Blue Book) 25 cents.

e E . x -
MAME AMD ADDRESS OF E EEE %Eﬁ HAME. AND ARDARES OF E ggé EE’
3 HEL — £27 |
£3: | §s 3|85z | 5s

Robert J. Goldman, C. R. Runyan,

New York, N. Y., MRG 80 1 ins Yonkers, N. Y., YS 20 WKW
Richard Johnstone, Leo R. Clark,

San Francisco, Cal., R.J. 196 1 Rochester, N. H,, LRC 155 14 “
H. T. Hardinge, Victor Schleuder,

New York, N. Y. GX. 13§ 1 “ Sgrmgﬁeld, Minn., AB. 60 Y% ins.
J. M. Sattler, E. Bernascein,

Nutley, N. J., V.D. o0 KW New York, N. Y., BW. 600 1
Stanley B. Chase, L Weyman 5. Crocker,

Groton, Mass., S.A. 150 1% ins. Fitchburg, Mass, M.W.S 70 KEKW
F. Herbert Carl, Harris J. Krim,

San Francisco, Cal, F.H.C. 130 3 * New York, N. Y. H.JK. 200
Richard Gaschutz, Mackenzie School, -

Brooklyn, N, Y., MRD. 110 3 *“ Dobbs Ferry, N. Y., M.S. 200 MKW,
Maonroe Jacobs, M. Cadenassa,

New Yor';, N. Y. M.J. 65 WKW San Francisco, Cal, 0.Q. 200 14 *“
Fortuna Robert. . E. F. Waits, '

Manchester, N. H. R.N.H. 200 1 ins Corinth, Miss., M.CF 300 4 "
W. H. Crane, Bamberger Bros.,

New York, N. Y., W. 70 114 “ New York, N. Y.,
Abe Garion, Ernest Amy,

New York, N. Y., AG 160 2 New York, N. ¥,, MEA. 02 3 ins

NoTe: Parties having registered after May 1st are not entitled to the present Blue Book, but to the one

to be published May. 1910.

A NOVEL IDEA.

Some New York dealers:-are now
selling Geissler tubes for Christmas
trees. We had occasion to see a sam-
ple tree set up with about twelve
tubes, and the effect in tue dark green
tree was tremendous. The soft light
and the many different colors give an
indescribly pretty effect which can not
he imagined, but must be seen.

The tubes, which were of the liquid
and plain type, were run from a one-
inch spark coil and six dry cells, or a
six-volt storage battery. The tubes
were all connected in series, of course,
the connections being made with thin
copper wire, invisible to the eye.

EXPERIMENTERS.
Have you read this month’s editor-
ial? If not, do so at once; it will in-
terest vou surely.

igiizes by (GOOGLE

EELS!

After trying the eel stunt last month
[ found out the following:

1. The eel Electrititly is very slippery.

2. The electric eel’'s favorite food is
storage cells.

3. Cat electricity and eel electricity
don’t mix.

4. The clectric eel is wireless.

5. If knocked down by one, call C.

. D :

6. Two eels’ tails placed opposite
each nther furnish an excellent spark
aap. “Fips.”

We wish to buy a number of back is-
sues from April: 1908, to September,
1908, inclusive. We 'shall pay a good
price for these issues, if in good condi-
tion. We would like to hear at once
from readers who desire to dispose of
above copies.
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A Silicon Detector

By James D. Tuomas.

A silicon detector, when used with
telephone receivers of from 1,000 to
2,000 ohms resistance, is very sensi-
tive, and does not get out of adjust-
ment easily.

The following detector. was made
by the writer at a total expense of
$1.00, and gives excellent results; how-
ever, telephones of thigh resistance
must be used, for without such phones
the advantages are not so appreciable.

For the standard, a piece of brass,
Fig. 1, 4} inches long, 34 in. wide by

%4 in. thick, is bent to shape, as shown

in Fig. 2, and a hole drilled at A to let
a No. 8 screw pass. Next make a piece,
as per Fig. 3, 1 in. long, 34 in. wide by
14 in. thick; this piece must be sol-
dered or sweated on the end of the
standard, B. Fig. 2, rounding the cor-
ners to make a nice appearance, as
shown in Fig. 4.

Now bore a hole at C. Fig 4 through
the center of the brass bushing and
standard with a No. 29 drill and tape
out for 8.32 screw, as per Fig. 5: this
i1s a brass rod threaded with an 832
thread, and is 2 ins. long. On one end

=

it should be filed down to a flat point
about 132 in. in diameter, and insu-
lated handle with a threaded metal
bushing screwed on the other end.
Next, cut out of spring brass 1-32 in.
thick the piece as shown in Fig. 6, and
drill hole at A to let a No. 8 screw
pass. Now comes the most important
part of the detector—the Silicon itself,
and its holder. Great care must be ta-
ken in making this part, and two or
three should be made, as Silicon dif-
fers, one piece being more sensitive
than another in the detection of waves.
Get the round brass cup from the top
of the round carbon rod in a Columbia
or Ever-Ready dry battery, Fig. 7, and
saw the screw off, then file the bot-
tom smooth so it will be flat. The screw
may be left on and a hole bored to let it
pass in the center of the ring on brass
spring, as shown in the photograph,
but the range of adjustment will not
be as great as if it were filed off.

Now take a lump of fused silicon
and chip off a piece about 3-16 in. thick
and about 14 in. across the face; grind
the flattest side down on a fine emery

UNIVERSIT

Y OF MICHIGAN
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wheel until it assumes somewhat the
shape as shown in Fig. 7 A. There
may be a few pits in the face of the

|
-
— .
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silicon after grinding, but if not too
many it will work all right. Take the
brass cup, and heating it over a blow
torch or Bunsen burner, fill about half
full with solder, using soldering paste
as a flux. When quite hot press the
silicon (face up) down in same, be-
ing careful to keep the face of the sil-
icon as level as possible; allow to cool
about a minute, then immerse in water
so as to entirely cool it. This cup
sets on the round part of the spring,
Fig. 6, and is made separate, so that it
can be easily replaced in case of acci-
dent or damage to one. The base is
made as per Iig. 8, and holes drilled
at A and B large enough to accommo-
date a No. 8 screw, countersinking
them so as to accommodate washer
and screw head. The standard is fas-
tened down by
through the wood at one of the holes
in the base, and screwing into a bind-

I 5" o
we [ A "—I
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i &/_L
. -Fig 6~
p—— ] __
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ing post, which serves as means of con-
nection. The spring is held down in
the same manner as the standard, the
spring heing held up from the base by

Digitized by GOL igle

the screw passing
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a brass or fibre washer about 5-16 in
thick by 34 in. wide. | °

The pointed screw, Fig. 4, is now
screwed in the standard, with the nut
from a dry Dbattery binding post

. screwed on between the insulated han-

dle and standard to act as a set nut
when adjustment is accomplished.
The adjustment is accomplished b

screwing the brass point down until it
slightly presses on the silicon, then
moving around under the point until
the signals are heard loudest. The
point should be screwed with more or
less pressure on the silicon, depending
on the sensitiveness of the piece of sil-
icon used. When adjustment has once
been found, it will not be necessary to
bother with it again unless the de-
tector is jarred or silicon moved, when
it may be necessary to readjust.
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It will not be necessary to give a
diagram of connections, using the oth-
er different instruments needed, such
as tuning coil, condenser and phones,
as many good diagrams have been
given in MobeErN ELECTRICS.

W. A. 0. A.
The Wireless Associa-
tion of America, headed

by Americ.’'s foremost
wireless men, has only
one purpose: the ad-

vancement of “wireless.”
[f you are not a member as yet, do not
fail to read the announcement in the
January issue. No fees to be paid.

Send today for free membership card.
Join the Association. It is the most
powerful wireless organization in the
U.S. It will guard vour interest when
0CCcasion arises.

o, T T - e ]
CIFEC 2 Foil
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Wireless Telegraph Contest

Our wireless Station and our Laboratory Contest will be continued ncg month until further notice
a monthly prize of Three ($3)

best photograph for each contest is award

The
Dollars. If you have a good,

clear photograph send it at once; you are dﬂi"ﬁ yoursell an injustice if [ don't. If you have a wircless

station or a laboratory (no matter how small)
will be returned in 30 da

ave & photograph taken o

it by all means. Photographs mot

vaed fl.

LEASE NOTE THAT THE DESCRIPTION OF STATION MUST NOT BE LONGER THAN ¢
WORDS “AND THAT IT 1S ESSENTIAL THAT ONLY ONE SIDE OF THE SHEET IS WRIT,
TEN UPON. SHEET MUST BE TYPEWRITTEN OR WRITTEN BY PEN. DO NOT USE PEN.
CIL. NO DESCRIPTION WILL BE ENTERED IN THE CONTEST UNLESS THESE RULES

LOSELY ADHERED TO.
ﬂE%t El also advisable to send two prints of the

have the choice of the one best suited for
This competition

pete for the prizes off

is open [reely to all who may desire to compete,
kind. Prospective contestants need not be subscribers for (the pnhliﬂ.tinn]l in o to be entitled

tograph (one tomed dark and one light) s0o we can
uction.

without or consideration of any

to com-

FIRST PRIZE, THREE DOLLARS.

Recently I had a photograph taken of
my wireless outfit for the purpose of en-
tering it in the prize contest. All the
instruments are home made, with the ex-
ception of the receivers, spark coil and
key.

The receiving set, which is mounted
on a case, is 8x16x4 inches, and includes
tuning coil, detector, potentiometer, in-
termeshing condenser, set of “electro”
1,000 ohm receivers and a test buzzer.
Push button being hidden in the picture.
Potentiometer is adjusted with a rotary
motion. The aerial and ground are con-
nected to two binding posts at the end
of the case and the receivers at the other
end. The wooden parts are finished in
ebony and the metal parts in polished
brass and silver plating. I use .the E.
I. Co.s R-1,000 set-up and get perfectly
satisfactory results.

The sending instruments consist of a
1-inch coil, Helix, spark gap, and an ad-
justable condenser having four plates,
6x10 inches, I am using the Fessen-
den set-up. The switchisa T. P. D. T,,
cutting one side out when the other is
working.

My air wire is stretched between two
poles, 50 feet high, and 100 feet apart.
It consists of four wires and is used
either straightaway or looped. The
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ground 1s led to the cellar and a square
vard of copper by a number ten wire.
I receive from the ports and mer-
chant vessels on Lake Michigan and
have a partner a mile and a quarter away
and we are in constant communication.
Wisconsin. M. J. Bisuor.

HONORABLE MENTION.

Enclosed find photo of my wireless sta-
tion, which is in my room. [ have been
experimenting with wireless for about
six months. .

On the right hand side of my table
s an E. I. Co. one-inch coil. I have a
condenser shunted across my spark gap.
My hand can be seen on the key. The
helix, which I made myself, is wound
with ten turns of No. 6 copper wire. At
the left of the helix is a D. P. D. T
aerial and ground switch.

I am going to use a signaling outfit
for signaling me when out or in
room, but otherwise [ use the DeForest
system.

At the left of the table is my 300 me-
ter length tuning coil, which I also made
myself. It has a secondary winding,
which can be seen on the right side. An
E. I. Co. double slide tuning coil can be
seen in front of my large one. I use
the electrolytic detector, which gives
very good results. My condensers are
made of photograph plates and tinfoil.

UNIVERSITY OF MICHIGAN
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| gain a great deal of information
from Mopern ELecTtrics, which 1 buy
monthly. CarL PETERSON.
South Dakota.

HONORABLE MENTION.

Enclosed you will please find photo of
my wireless station. The transmitter
consists of a 1-2 K. W. transformer, zinc
spark gaps, one of which is an E. L
Co.’s, Glass plate condenser made up of
40 platés, 8x8 in., helix and anchor gap.
The picture was taken before I com-
pleted the transformer, and has a l-inch
coil in its place, with a pint Leyden jar.
The glass plate condenser may be seen
on the shelf of the small table. It has
a battery and buzzer sitting on it, used
as a test. For receiving I use silicon
and perikon detectors, two tuning coils,
condenser and my own connections. My
aerial is made up of four copper wires,

No. 16 B and S gauge, 75 feet long;
the highest end is 80 feet high and the
lowest end is 70 feet. With this aerial

I get splendid results. It is insulated
with E. I. Co.’s insulators. My phones

are of the double pole pattern, wound
to 1,000 ohms each. MobpeErn ELEc-
TRICS is a great help to me, and, as other
boys say, I would not do without it.
DErReEx BREITENBACH.
Washington, D. C. "

HONORABLE MENTION.

Enclosed please find photos of my
wireless station. I have devoted eight
months experimenting with wireless.
The transmitter consists of an E. 1. Co.
one-inch coil run on twenty dry cells,
wireless key with zinc contacts, zinc
spark gap and a condenser of low ca-
pacity shunted across the secondary—
all home made. The spark obtained is
1-8 inch long and the same thickness. I
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can at all times telegraph a distance of
seven miles.

The receiver consists of a double slide
tuning coil of 300 meters’ capacity, po-

tentiometer, carborundum, electrolytic
detectors—all my own make—and a
Murdock mineral detector, 3,000 ohm
phones, fixed condenser and two bat-
teries. I employ a D, P, D. T. switch to
change from transmitting to receiving.
I also use a three point switch for de-
tectors.

The aerial consists of two number 14
magnet copper wires strung from a red-
wood tree 100 feet high, running 250
feet, to a tank thirty feet high, from
which the wires run to my station.

The ground wire is attached to a water
pipe and also to copper plates immersed
in damp soil, covering 100 feet of sur-
face. With this set I have heard Khuku,
Oahu, the fifteen K. W, set, 2,200 miles
from my station. The above description
is my experimental station in my coun-
try home, ten miles from Santa Rosa.

I have found Moperx ELEcTRICS to
be the most perfect explanatory maga-
zine on wireless.

San Francisco, Cal LeoneE CADENASSE.

HONORABLE MENTION.

The following is a picture of my wire-
less station :

At the right of picture will be seen
my sending station.

A sending helix having 13 turns of
No. 10 copper wire, one zinc spark gap,
two induction coils giving about a 11-2
spark, connected in series operated on
110 volts, and an electrolytic interruptar
which cannot be seen; two condensers
using gas chimneys, a telegraph key and
a Geissler tube, used as a hot wire am-
meter.

At the left of the picture will be seen
my receiving station.

A tuning coil of 632 meters, adjusta-
ble condenser made up of plates of

3| from
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- brass, one 300 ohm potentiometer, one
1,000 ohm receiver, two detectors, an
~ electrolytic and a silicon. By using the
double pole double throw switch either
detector may be used.

My aerial is made up of four strands
of No. 12 copper wire, 20 feet long, on
top of the house, and 30 feet from the
ground. The ground connection is made
;I"CII‘I_‘I the gas pipe to instrument with No.

wire.

1 made all the instruments myself,
with the exception of induction coil
(auto type), 1,000-ohm receiver and
double-pole double throw switch. To
your magazine is due my success in
building my wireless station, and I would
not be without it.  TwHos. BRENDEL.

Detroit, Mich.

= ee——— o m

Photograph published herewith repre-
sents the wireless station of Mr. Joseph
Lesmeister, Harvey, N. D. He would
like to get in communication with some
wireless experimenter nearby. Mr. Les-

meister is also a member of the W.
A. O A,

HONORABLE MENTION.

linclosed find a photograph of my
wireless outht, part of which I made
myself, with many helpful hints from
MoperN ELEcTrICS, of which [ am a
constant reader. i

The receiving instruments consist of
tuning coil, condenser, silicon and tanta-
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lum detectors, both home made; either
can be thrown in by a 2-point switch,
which is between them. 1 find the sili-
con 15 the most sensitive; a rheostat,
which takes the place of a potentiome-
ter; a pair of 75-ohm receivers, which
are now replaced by a pair of the “E. 1.
Co.s” 2,000-ohm receivers, and a double
pole, double throw switch to throw in
receiving or sending. The S. P. 5. T.
switch on the edge of the bench is the
ground switch. :

The sending instruments consist of
two inch spark coil, spark gap on top.
Morse telegraph key, helix and plate
glass condenser are on the side and not
in the picture; switch in front of cofl is
for the batteries, of which there are
eight.

Ground is made with an “E. I. Co.'s"”
ground clamp on the water pipe under-
neath the bench.

Aerial consists of two strands of No.
14 aluminum wire, 60 feet long, 75 feet

high at one end and 30 feet at the other
end. Each wire is five feet apart.

The telegraph shown 1s one [ have
with a friend of mine.
Connecticut. NorMmax E. SouLEs.

HONORABLE MENTION.

Enclosed you will find a photograph
of my wireless station, which I have
made myself. It consists of tuning coils,
variable condenser, fixed condenser, car-
borundum, electrolytic and perikon de-
tectors, a rheostat, switches and head
phones.

On the left of the picture may be seen
one of the tuning coils; right under this
is a brass tube variable condenser, with
which 1 have had excellent results. To
the right may be seen another tuning
coil, while under the bench right by my
hand may be seen a large double slide
tuner, that T made from an old MopErN

Original from
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ELectrics, and whieh is very useful to

my station. I have also had very fine
results with my “electrolytic” detector.
‘Un the table are the detectors, switches

and rheostat. I have one pair of Sulli-
van phones and a pair of E. 1. Co.s 1,000
ohm phones, which [ get very good re-
sults from. Omn the shelf above may be
seen the coil Leyden jars and helix.

I use the United Wireless Company’s
wiring system, and am able to receive
messages as far away as Cape Hatteras,
N. C., and Cape Cod, Mass.

My aerial consists of four pounds of
aluminum wire on our barn, which is
over 200 feet from the house. It is four
strand looped, and I run two base wires
from it to the house. The total height
is about 70 feet from the ground and it
is about 70 feet long.

[ have been greatly aided by MopErRN
ErLecTtrics, and recommend it to all who
are interested in wireless.

New York. STANLEY R. MANNING.

HONORABLE MENTION.,
Enclosed find photo of my wireless
station. The same has been in opera-
tion for seven months. Tt consists of
transmitting 1-2 K. W. transformer,

10-plate condenser, 14x14 inches, send-
ing inductance, wireless key, aluminum
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sparlr;' gap

circular  dise, and a water
rheostat. Receiving, double slide tuner
wound with No. 22 wire, fixed con-

denser, iron sulphide and silicon detect-
ors, 300-ohm phones. Aerial consists of
four copper wires No. 15, 8 feet, spread-
ers, 80 and 50 feet high, respectively.
With this apparatus I have been able
to transmit messages 100 miles and
pick up Friday Harbor, San Juan is-
land in Northern Washington, 1,500
mHes distant. © As | am living on a
hill my aerial clears everything many
miles out to sea. The D. P. D. T.
switch shown on the switch board
changes from sending to receiving and
holds the high tension current very
well. The aerial leads leave from the
top of the switch board. The spark
gap 1s made of aluminum with 5
brass rings 4 inch apart, which cools
the points. It is behind the tuner.
The ground consists of 3 zinc plates
huried from 3 to 4 feet deep in the
earth which is kept constantly moist.
All the wires are soldered and heavily
insulated, which is a great necessity.
Los Angeles, Cal. STANLEY HYDE.

THE COLIN & JEANCE RADIO-
PHONE.

{Continued from Page 414)

(not shown). The inventors use a great
number of microphones in series at S,
and a commutating switch enables the
nse of a greater or less number. All the
microphones are mounted on a large
hollow base, which leads to a single
mouthpiece of special construction. Any
of the usual detectors can be employed
with the apparatus. The arcs can be
made to burn in air, hydrogen, coal gas
or other gases;, also in liquids such as
water, pctmleum heavy oils, etc. The
apparatus of this kind which was used
in the Mediterranean tests was con-
structed by the Carpentier-Gaiffe-
Rochefort firm of Paris.

HEROES OF WIRELESS TELE-

[GRAPHY.
{Continued from Page 418)
Doubtless FEccles if he had survived
would have shown the same characteris-
tics. It was “all in the day’s work.” Yet
a world which appreciates the qualities
which such men show will not the less es-
teem the deeds done and the doers there-
of.
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Electrical Patents for the Month
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Original Electrical Inventions for Which Letters Patent Have Been Orantad for Month Ending November 23,

Copy of any of the above Patents will be mailed on receipt of 10 cents.
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eries and questions pertaining to the electrical arts addressed to this department will be 5

a charge of 15 cents is made for each question. Special

and labor cannot be furnished without remuner-

has no fixed rate for such work, but will inform the correspondent promptly
ADDRFESS MUST ALWAYS BE GIVEN IN ALL LETTERS. WHEN WRIT-

SHEET. NOT MORE THAN

IS NUMBER.. NO ATTENTION PAID TO LETTERS NOT OBSERVING ABOVE

3

:
BE USED; DIAGRAMS AND S |

.

; published free of charge. Only answers to inquiries of general interest will be published here for
the benefit of all readers. Common questions will be promptly answered by mail.
On sccount of the large amount of inguiries received, it may not be possible to print all the
answers in any one issue, as each has to take its turn. Correspondents should bear this in mi
; when writing, as all questions will be answered either by mail or in this department.
If a quick reply 153 wanted by mail, r
information requiring a large amount of calculation
ationn. THE UEACEE
as to the chlrbu involved.
S NAME A} ;
ING ONLY ONE SIDE OF UESTION SHEET MUST
DRAWINGS MUST INVARIABLY BE ON SEPARATE
THREE HUESTIGNE MUST BE ASKED, NOR SHALL THE ORACLE ANSWER MORE
THAN T
RULES.
I{ you want anything electrical and dom't know where to get it, THE ORACLE will give you
‘ such information free.
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A MINUTE BATTERY.

(396.) C. D. Kerceam, New Jersey,
writes: =

1.—Please explain why it is that when I
take a silver cup, gold lined, and fill it with
common water and place one plug of a 75
ohm receiver in the center and touched the
other to the silver a click like that of a
weak battery could be heard?

A. 1—Because the two different metals
with water as the electrolyte form a mima-
ture battery and although the current is
very weak it may be detected by a sensi-
tive instrument, such as a telephone re-
celver.

2—Which would make the best ground,
the water pipe or a well?

2—The water pipe ground would
probably give a greater capacity than the
well ground because of the water El;lt run-
ning for quite a distance under the earth,
while if your ground is made in the well a
wire will probably run down into the well
and the only actual earth contact will be
at the bottom of the well ]

3—In making a tuning coil 15 a core
used? _

A. 3—No. Only a non-metallic form on
which to wind: the wire.

RECEIVING DISTANCES.

(397.) Crayron WILLIAMS, Kentucky,
asks:

—How far can I receive with the fol-
lowing: T antenna 5o feet long, 4 wires,
45 feet high, electrolytic detector, fixed con-
denser, E. 1. Co. electro tuner, 75 ohm re-
ceiver?

A, 1.—100 to 300 miles,

2.—With E. I. Co.'s Electro loose coupler
in place of tuning coil?

A. 2.—200 to 400 miles. _

3—With 1000 ohm receiver, in place of
75 ohm? :

A. 3—Probably soo miles.

TWO M. F. CONDENSER.

(308.) MaxwelL ArLoN, Massachusetts,
asks:

1.—Can a 24 M. F. condenser, made by
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We;}te:n Electric Co., be used ‘for receiv-
INg !

A. 1.—Yes, if it is not of the rolled type=.

2—Where can I have an armature for a
dynamo which I am making, made? _

A. 2—Almost any experimenters’ house
will be glad to construct an armature for
you. We would suggest that you look over
our advertising columns.

3—How is a 2500 ohm potentiometer
made?

A. 3—There are many different ways of
constructing potentiometers, some of which
have been described in our recent issues.
We think that the non-inductive type is the
very best.

AUDION DETECTOR.

(300.) Frawk Scuiry, North Dakota,
writes :

1.—From what company can [ obtain an
“Audion” detector?

A. 1.—Radio Telephone Co.

2—Would a polarized relay be better
than the regular telegraph relay for use
with a filings coherer outfit?

A. 2—Most assuredly.
FIXED CONDENSER,
(400.) Marcus LertcH, Jr., New Jersey,

writes :

1.—What microfarad is the E. 1. Co. fixed
condenser?

A. 1.—About .005 microfarad.

2—How many sq. in. does the above
contain? (of tin foil).

A, z—About 135 square inches

LEAD PIPE STORAGE BATTERY.

(401.) J. Epwarp Commings, Pennsylva-
nia, writes:

1.—Through what resistance should 3
gravity cells be left working?

1.—About 15 ohms,

2—What would be the ampere hour ca-
pacity of a storage cell made as follows:
Negative is a lead pipe 5 x 134 inches. This
is used as the cup to hold the electrolyte.
The positive is also a lead pipe 5 x ¥
inches. This is drilled full of small holes
and holds the red lead?

A. 2—Probably 15 to 20 ampere hours
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3.—l have made an induction coil, using
No. 35 wire on the secondary. As I had
only 7 ounces of this wire it is not enough.
Would it make any difference if I wound on
some No. 32 wire, as [ do not have any of
the other?

A. 3—We would not advise this, .al-
thuugh you would probably be able to use
the instrument as a shocking coil.

CONDEMSER.

(402.) Franxk B. Hawroro, New Jersey,
asks:

1.—How many square inches of tin foil
would be needed in a condenser of .002 mi-
crofarads capacity, using paper, of which a
sample is enclosed?

A. 1.—From 60 to 75 square inches.

RECEIVING DISTANCE.

(403.) B. Lawrence, Bronx, asks:

1.—Please let me know how far [ can
send with the following instruments: “Elec-
tro’ transformer coil ¥ K. W., “Electro”
special sendmg helix, “Electro” zinc spark
gap, “Electro” adjustable condenser, aerial
on top of a house 6o feet high, aerlal pole
20 feet high, 50 feet between poles, using a
current of 110 volts?

A. 1.—About 25 miles, If you use an
electrolytic interrupter you should be able
to send messages 75 to 100 miles,

RECEIVING CONNECTIONS.
(404 ) L. Dennisown, Michigan, asks:
1.—How shall 1 connect auto-coherer,

single slide tuning coil, variable condenser,
2 75-ohm receivers, 10-ochm reostat?
A. 1.—Diagram given below.

VA

TC

H': - B

A =

C*:G

2—How shall I conneect 1 inch spark coil,
zinc spark gan, Morse key, sending helix,
sending glass plate condenser?
iagram given below.

2.—T)

/

3—How high shall 1 make my aerial? Of
what shall T make my sending helix?

A. 3—As high as possible. We prefer
aluminum wire for use in the construction
of both aerial and sending helix. No. 14
B. & 5 for aerial, No. 8 for helix.

RECEIVING DISTANCE.

(405 ) Howarp M. Axpersown, California.

asks:

,Google
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1.—FPlease show diagram for the most ef-
ficient arrangement ot the following appar-
atus: Single slide tuning coil, variable con-
denser, fixed condenser, silicon detector
:md a 150-ohm receiver,
r.—Diagram given below.

M.E

2—How far can 1 receive with a 60 foot
aerial made up of 4 strands of No. 14 alumi-
num wire 2 feet apart on a pole 53 feet
high, with the above instruments?

A. 2—300 to 500 miles.

SENDING DISTANCES.

(406) Harmon Dear, Missouri, writes:

1.—Will you please tell me how far 1
could send with aerial feet high with 4
wires 30 feet long and E. 1. Co. new I3 K.
W. transformer coil?

A. 1.—75 to 100 miles.

2.—Is this type of transformer as power-

ful as the 13 K. W. commercial trans-
former?
A, 1.—Yes.

3—How far could | send with 50 foot
aerial, four 4 quart Leyden jars, the E. L
Co.'s special sending helix, the 14 K. W.
transformer coil, with 110-125 volt alternat-
ing current?

A. 3—25 to 50 miles, and if you use an
electrolytic interrupter, about 75 to 100
miles.

THREE INCH WIRELESS COIL.

(407) Epwarp Rrrcuie, New York, asks:

1.—Kindly give dimensions and amount
of wire on secondary of a three imch wire-
less coil.

A, 1.—About 3% pounds No. 36 on the
secondary 534 inches x 3 inches diameter.

2—Would this coil work well on storage
batteries having 6 volts and 25 ampere
hours?

A. 2—Yes, fairly well; but you would
have to charge the batteries frequently, the
capacity being very low.

3—If the secondary were wound in 8 or
10 sections, would it give good results? If
not, how many sections are required?

A. 3—No.

CONNECTIONS.

(408.) Evererr  BaisLey,

writes :

.—I would like to have a good diagram
and clear instructions for wtrtng and oper-
ating an Electro Importing Co.'s receiving
outfit, consisting of 1 electrolytic bare point
duttcmr, 1 potentiometer, 1 single slide tun-
ing cnil, 1 variable condensger, 1 fixed con-

Michigan,

Original from

UNIVERSITY OF MICHIGAN
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denser, 1 10oo-ohm receiver. 1. have a T-
shaped aerial 60 feet high and 55 feet long,

and the nearest commercial station 1s 12
miles away.
A. 1.—Diagram given below:
A
R i
B
o s = =
.
=€
Al
ME ME —_
=G

RECEIVING RADIUS.

(400.) Harry Ronrer, Philadelphia, asks:

t—What will my receiving radius be
with the following: Aerial composed of
four strands No. 14 aluminum wire, each
strand being 18 inches apart and 55 feet
long. It is suspended between 2 poles, one
57 feet and other 4o feet high. Instruments,
silicon detector, double slide tuner, com-
posed of 275 turns of No. 20 copper wire,
16 inches to each turn, variable condenser,
fixed condenser, 2 1000-0hm telephone re-
ceivers?

A. 1.—300 to 500 miles.

2.—Please give a diagram for connection
of the above instruments, as I have some
trouble with buzzing in the receivers from
an arc light about 100 feet away from
aerial. .

A z2—Dhagram given below

2

d

ILIL

- 3
—
—
pi—

————
—
e
=]

ME.
WIRELESS QUERIES.

(410.) Lupwic Beuwn, Baltimore, writes:

1.—Will you kindly advise me the send-
ing radius of a wireless set, composed of
following instruments: E. I. Co.s 2% inch
* induction coil, Leyden jars, zinc spark gap,
sending helix and an aerial 75 feet high,
composed of 4 wires and oo feet long, loop-
ed antennae, running into the back yard?

A. 1.—I10 to 15 miles.

2—What will be the receiving radius of
this outfit: Double slide tuning coil, varia-
ble condenser, fixed condenser, glectrolytic
detector, potentiometer and 2000-ohm re-
ceivers, using the same aerial?

A, 2—sg00 to 800 miles.

Google
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. SPARK COIL.

(411.) C. HvuntiNcTON, New York,
writes:

1.—Kindly let me know through MobperN
EvLectrics what size spark I would get from
the following: Core 11 inches long and 1
inch in diameter, 2 lavers of No. 18 primary
wire, secondary of No. 30, 3 pounds, with
insulating tube 7-16 of an inch thick.

A. 1.—We think you would get a great
deal better spark if you wound the primary
with No, 12 or No, 14 wire. Probably the
best spark you will be able to get with the
present coil 1s about 1 1nch.

2—State the transmitting distance of
same with 3 pint Leyden jars, Morse tele-
graph keys, aerial 40 feet high and 25 feer
long, yvour wires 12 inches apart.

A. 2—8 to 10 miles.

3—What i1s the receiving distance of the
following: Same aerial, ground connected
with gas pipe, tuning coil (single slide), one
75-ohm telephone receiver, detector and 3
dry cells?

A. 3—75 to 100 miles.

WAVE LENGTH.

(412.) Oswarp L, GranicHer, California,
writes:

—What would the wave length of my
tuning coil be, which is wound with 405
feet of No. 24 black enameled wire on a
frame 4 inches in diameter?

A. 1.—Approximately meters.

2—Would it increase the wave length of
my station to have 810 feet on above coil?

A. 2—Most assuredly, provided the fun-
damental wave length of your aerial is long
enough to stand the heavv load of indue-
tance, in the tuning coil,

3.—Would there be any current leakage
in my helix, which is wound on wood cov-
ered with two coats of shellac? ;

A. 3—Probably so, if your transmitting
power is over 14 of a kilowatt.

WIRELESS QUERIES.

(413.) Brooklyn, N. Y., asks:

1.—Must the ground wire from the instru-
ments be insulated very good, or can it be
laid by bell wire, just by staples?

A. 1.—Ground wire does not have to be
insulated at all.

2—Why does the vibrator stick on my
1% inch spark coal? '

A. 2—Probably your batteries are run
down. Try a new set of batteries.

3—Please give a diagram how to con-
nect the following: 1% inch spark coil, E.
[. Co.’s zinc spark gap, 1 strap key, 7 red
seal dry batteries, 1 pint Leyden jar, and
give sending radius.

A. 3—Diagram given below. Probably
about 5 miles.
: A
L+]
’%‘,&s __",\Ic
<.
l_J[‘wlI"JEH.u_"f’ ‘JI' HIr HIGAN
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CHOEKE COIL.

(414.) Crarence K. Krooman, Brooklyn,
N. Y., asks:

1.—Please state the use of a choke coil,
and how is it made?

A. 1.—The term choke coil is used to
define a small coil wound similarly to an
ordinary magnet, and the coil itself is used
in certain circuits to prevent a kick-back
caused by alternately making and breaking
the circuit. d

2—How far will a sounder respond with
coherer and decoherer and 1000-ochm polar-

ME HEADS
A. 2—If sensitively adjusted, probably

about 25 miles,

3—How far will a four-inch coil operate
with two quart Leyden jars, a 65 font a ey

aerial?
A3 AE%E%%: t%aﬂﬂgll],EESE Sll'aﬂsﬂcs s_huw that of 3542 men in
(415.) RaLpH A. Scorr, Massachusetts, various posifions, 2803 earn only about
writes : $15.00 a week; 586 earn between that
I.—Will you please tell me how to con- and $5000 a year; 11T between $5000
nect up the following instruments: Loose and $10,000: 36 from $10,000 o $15,000
coupled tuner, wvariable condenser, fixed S e 3 e
condenser, silicon detector, and two 500- The better qualified the man, the higher
ohm phones? I have tried several wirings the salary.
with fairly good res_.u_ll:s, but would like to T - e salar st
krow the CEJITEEI WIS, of same. tl::?'i'cgc;:ﬁ‘ﬁ'::ju:'ngf *.-lrlgy:nslmln.aéh}rlyl'&“ﬁgh-{ “;i'::
A 1.—Diagram given below. ing the International Correspondence Schools

of Scranton will impart it Lo you ¢nr your spare
fime, If youhavealiking for Ssome special line
of work the I, C. 8. will makes vou an esxperi
in that particular line. Youn will not have to

TH. leave home while gualifying. The ounly pre-

. : liminary schooling required fs fthe adilify fo
J_ read and wrile.

: Theway to ind out all nbout it is most simple,

TC o Just mark and mail the attached coupon.

Doing so costs you nothing and entails oo

obligation.
= The First Step

g to Success
. . Marking the coupon will prove to be the first
- 2. —Does it cut down I'.ll'llﬂ radius ﬂf. a sta- step toward joining the thousands of snccessful
tion to run the grou nd wire on a horizontal students who at the rate of 3c0 every month are
for a short distance? "i.?'ﬂLUI"TdTﬁ RII.i"l." r-:gurtu}g :!ldfm]g;ﬁmfn:}h:f“.ﬁl'-
ATY BT ition drvecily iracea o f. L. 5
A. z2—Not to our knowled ge. trafming. F‘.-I-E:r'i ng September the number was 308,

3—Would it be better to have two slid-
ers on the outside coil of a loose coupled
tuner?

A iq_;u-We consider the two slides give
a much closer method of tuning than the
single slide.

Mark the coupon NOW with the full knnwfcdfe that
the Business of This Place is fo Raise Salaries—fio raise

yoursalary. Finding out cosfs mothing. Mark the coupon.

I
WIRELESS QUERIES, g kA ron o
(416.) ArTHUR C. HarDY, Newton High- | B, Piease explain, withont further obligation on my part, |
lands, Mass., writes: how I ean qualify for the position before which [ have |
1.—Kindly tell me in your next issue of | Jj! markedx. :
. Boekk Mechanienl Draltama
MoperN- ELecTRICS the best way to connect oo 0 aaiel Hivwlemas |
up telephone receivers, loose coupled tun- Advertissment Wriler Elee. Lighting Bupt.
ing coil, silicon detector and variable con- L Card W rlier Mechan. F I
Coimmercinl La
denser. : Commerelal Law e |
A. 1.—We refer you to query No. 415 in Destamer & Craftsmsan BalMing f e iraster
this 1ssue Qivil Bervice drehites’] Drafsmas
g i W em lng Architeet
2.—How far could I send with a I K W. Textile MIll Supt. Siractural Englueer
B SIRn [ 1-]
transformer? Elre. Englineer Hinfn:i!nl:lnur

A. 2z —Probably 50 to 75 miles,

3—What is the best kind of detector?

A. 3—We consider the electrolytic to be
the most sensitive detector.

TUNER

(417.) CARL DRATHSCHEMIDT, Vonkers, asks:

1.—Please tell me how much wire (No.
18 copper) I should put on a core (3 inch
diaméter) to catch messages up to 1,500 -
meters wave length When writing please mention “Modern Electries.™

Google
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‘S T 0 P —Buying inferior instruments
Lo 0 K_‘“ our goods first
LIS TE N—With our receivers.

Double slide tuning coils........ $ 4.00
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——All [Instruments Guaranteed——
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Fam:et WATER MOTORS

wheel, bufl wheel, puiley $2.50

to run sewing and washing ma-
chine, polish. In some cities where
we have no agents, and where the
water pressure is good, a sample
melor will be given free; apply at
once if you want to make some
extra money, or if you can devote
yvour whole time, liberal salary and
commission will be paid.

ALCOHOL STOVES, LAMPS
AND FLAT IRONS.

ENGINEERS WANTED to send for cata
dicators, Reducing Wheels, Planimeters,
LIPPINCOTT M, S. CO.,
52 Enlumhll St.,
Newark,

ili

of in-
Tess,

New Jersey I

Whea writing please mentiom “‘Modern llmn-n;."- ;

A New Wireless Transformer
By actual test 5

ful thanm any
equally rated
Transformer on
the market : : :

¥ K.W. with Adjustable Reactance. ..
% K. W. with Adjustable Reactance. .,

All goods for the wireless experimenter carried
n stock. Send &c stamp for Catalog.

THE TRANSFORMER SPECIALTY CoO.
136 Liberty Street, New York

When writing please mention “Modern Electrics.”

Perfect Health Without Medicine
Scleniific Discovery

OXYDONOR

DESTINED TO REVOLUTIONIZE THE ART
OF HEALING

Its record of cures is so astonishing ss to be
almost unbellevable. [t has cured the most
obstinate ailments and weaknesses. The
nature of the disease makes no difference. No
matter how severe your affliction. no matter
how long standing, no matter how many
other treatments you may have tried, vou
have no right to belleve vour case hopeless
before you have tried OXYDODNOR, a ulf
home treatment, without drugs. Most con
wincing proofs in our desciiptive hnnhhr
sent free to all

DR. H. SANCHE & CO.
67 Wabash Ave., Suite 236 Chicago, 1ll.
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A. 1.—About 5 pounds.

2—How far can I receive with the fol-
lowing instruments: Silicon detector, fixed
condenser, 3,000-ohm receiver, double slide
tuning coil, potentiometer, 400 ohm, and a
variable condenser such as was described
in the November issue of MoperN ELEc-
TrRics? Aerial is 4o feet high, consisting of
3 No. 14 copper wires 15 inches apart, 23
feet long.

A. 2—400 to 500 miles.

3—How can I improve this set?

A. 3—Principally by raisine vour aerial
to 75 or 100 feet.

RECEIVING AND SENDING RADIUS.

(418.) W. Brackmore, New York City,
writes:

1.—What is the farthest possible distance
I can receive with the following: Aerial
120 feet high, 60 feet long, 4 wires 15 inches
apart, an electrolytic detector, a potentio-
meter, a variable condenser and a fixed
condenser, a 60o-meter double-slide tunin%
coil, 3000-ohm receivers and four dry cells:

A. 1.—800 to 1,000 miles.

2—How far can I send with the same
aerial, 14 K. W. transformer (ooen gﬁre}, a
Gernsback interrupter, 8 two-quart Leyden
jars, special sending helix and a zine spark
gap, a regular wireless key and a very
strong current?

A. 2—Probably 75 to 100 miles.
WIRELESS QUERIES.
(419.) Ravymowp Cortie, Massachusetts,
writes :

1.—How far can I hear with the follow-
ing instruments: Aerials 32 feet high, 84
feet long and 3 strands (single slide), tun-
ing coil, silicon detector, condenser and a
pair of 10oo0-ohm receivers?

A. 1.—100 to 150 miles.

2—How far can I send with the same
aerials, and the following instruments: In-
duction coil, helix coil, condensers, and 6
batteries?

A. 2—As you do not state the power of
yvour coil it is impossible for us to estimate
your transmitting radius,

ELECTROLYTIC IN SERIES?

(420.) W. F. Cownsercer, Philadelphia,
Pa., asks:

1.—What should my receiving radius be,
with the following apparatus: Double
slide tuner, variable condensers, two elec-
trolytic detectors connected in series, 3000
ohm ear phones, aerial formed of 10 wires
on 20 foot spreaders, stretched between two
smoke stacks 125 feet high and 100 feet
apart?

A. 1.—1,000 to 1,500 miles.

2—Is it best to have the detectors in

| series or multiple, or only have one de

tector?

A. 2—We have tried various combina-
tions of electrolytic detectors, but have fi-
nally come to the conclusion that one de-
tector only is as sensitive for all around
work as the combination and it is not so
much trouble to keep it in adjustment.

3—~Should I be able to hear the 10 K. W
navy station at Pensacola, Fla.?

A, 3—We should think so.
AERIAL WIRE.
(g2t J. W. Grove, Baltimore, Md.
writes:
INIWVERSIT ‘I_ HI HIGAN
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1—Would No. 18 bare copper wire make
a good aerial?

A. 1—Not as good as No.
wire, as the capacity of No.
large enough,

2.—Give directions for making an electro-
lytic interrupter for 110 volts alternating
current.

A. We refer you to our advertising
columns: We do not advise you to make
an interrupter.

3—In wiring sending and receiving sets,
what kind of wire should be used?

A. 3—Almost any kind of flexible con-
ducting cord will do for wiring the receiv-
ing set, but Pirelli cable should be used for
wiring the sending set.

DISTANCE ON TUNER.

(422.) J. Raymonp SuHarp, Philadelphia,
Pa., writes:

I1.—FPlease tell me how far I can receive
with the following instruments: Aerial,
looped antenna stvle, 50 feet high, 40 feet
long, composed of five wires No. 14 alumi-
num 14 inches apart. Murdock 3000 meters
double slide tuning coil, Electro Importing
Company’s fixed condenser, silicon detector
and 75-ohm receiver.

A. 1.—Probably 150 to 2oo miles.

2—Is there any scale for tuning coils
such as mine by which one can tell how far
distant stations are that are received from
time to time?

A. 2—No, and we cannot conceive it
possible that the distance over which a
message is transmitted will ever be deter-
mined in such a manner.

RECEIVING RADIUS.
Frovp TroweLey, Troy,

14 or No. 12
18 15 hardly

(424.)
writes:

1.—Will you kindly answer the following
in Mopern Evrecrrics: How far could I
send with a 124 inch spark coil, two quart
Leyden jars, zinc spark gap, aerial made
with two strands of No. 16 copper wire
one foot apart, 50 feet high, and water pipe
ground ?

A. 1.—5 to 8 miles.

2—How far could I receive wﬂh electro-
lytic detector, 500-ohm receiver and same
aertal and ground as above?

A. 2—250 to 300 miles.

CONDENSER FOR ONE-INCH COIL.

(425.) Lreonarp R. CHurcaiLL, Massachu-
setts, writes:

1.—Is it possible to send eight miles with
1 inch induction coil having sending helix,
condenser, etc., and aerial, 8 wires No. 14
aluminum, 1 foot apart, 25 feet long, 335
feet high, place to be communicated with
in country?

A. 1.—Yes; provided conditions
right and apparatus adjusted properly.

2—How many sheets, and of what size
of tin foil are necessary to make condenser
for 1 inch induction coil to be placed on
glass plates 514 inches x 334 inches?

A. 2—About 15 sheets of foil 4 inches x
214 inches.

Ohio,

are

zeaty (GOOG]e
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B O O K S

‘H’:mrj'tlutrﬂthnluﬂurhhﬂtlnllb_-
try. Our specialiy is to publish electrical books—

ust what e ing for. Here are o few:
Lctrmmurll: by A. E. Watson. Ph. 1,E.E.
uction and Use, Price postpaid,
:lmh :H H} K

How te Make a 1-Kllowatt Dynameo by A. E.
Wat-on  rofus-ly illustiated. P'rice p-:l-1pl|d 1
The (Oas Engine, How to Make and Use It. by
P. B, Warwick, m-l,'.J.'l,ldml ofl Of g
B e T o
o s ¥, by revert,
Price post ()

O

An excellent buok for the amateur.
paid §1.00
New ¢ xperimental Electricity, by E. Trevert.
A beok everv experimenter should possess. Price
postpaid §1.00,
X=Kays for Everybody, bv E. Trevert. Ua-
questionably the best vook printed for the amateur
K and experimenter. Price posipaid B0 cents. O
These are only a few books fron our large ss-
sortment Send for free list containing over T
best clecirics] books in existance.
Lynn, Mass.

M. Bubier Pub.lshing Co.,
O R

S K O ]
RUINED BY DRINK!

Saved in Time.
= DO YOU DRINK? _g

I desire to communicate with an: one who realizes
that they would be better off if they did not use liquor or
with tho-e who are inierest:d in the w- lfare «f 8 man
whodrinks, I have n message which has already suved
manv from the brink of min. “othing dangerous,
only an inexpensive Home Treatmeut, which has
be p used succe-siully by physicians and others No
publicity, no inconvenience; no loss of time. Full par-
ticulars in redled rtn:]npﬂ wpon request. Addiess E.
FORTIN, 40 Deda rborn st., Chicago, Illinois, R84, Cor-
unp-undrm*e confidential,

lh'il'H"II -'rllll'l.l |.I|I'.H.iu me=ntlon

H-H!rrn k. Ir- l.ru.rl

IeDOCTOR nf'l!:l;thnnn-
era
s3000 to $5000 A ?ETIH

WETEACH YOU BY MAIL
Withinashort Ume vou can begln practiein
‘Mochano-Thorapy,an elevating and highly pal
profession {or men and women. . Mora com

hensive than Osteopathy, Endﬂmﬂhjphﬂ
clans, ATaselnating study, EI tﬂl.l‘l.f“ &l thes
in class, by mall, or both, nn :ﬂ“u mnull:tgl

B conrse—an ord loary B-J..-..:!ﬂ-nl r course of
Instruction MNEs you for & onml e
Authorized Diplomas to pradus W]]rkll.mrh-
Ingly interesting. Vast r'-!'u]jq:.hﬂ.!l.miﬂ" for eocind
and Mnencial betterment. Special terms now

Wrlts taday for prospacbis—i ree,

. AMERICAN COLLEGE OF MECHAND-TNERAFY
Pepi. p 120133 Randelph 5i., Lbhloago

When writing please mention “Modern Electrics.”

ET OUR CATALOC
And see what a fine

line of Christmas Novellies

we have. Sent on receipt of

stamp. Address

Trembly Electric Co.

Box 505 CENTERYILLE, IOWA
When _ﬂ:itinn please mention “Modern Electrics.

"

‘“How to Construct a Practical
Wireless Telegraf ™

Withillustratirns disgrams and fine conv of the Coden, 86
A Zcstamp brings our bulletin of wireless supplies.

CHICAGS WIRELESsS S1/PPLY U8,
Room BZe, Aunditoriam Uffice Bidg , Chicago, Il

When writing please mentlon ""Modern Electrics.’

i |'_ .._ - iy
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WIRELESS QUERIES.

L]
&4.3&.} Crarence Howt, Massachusetts,
asks:

.—How far can I receive with a double
slide tuning coil, fixed condenser, variable
condenser, silicon detector, ohm re-
ceivers and an aerial 35 feet high, 28 feet
long, 5 wires? .

A. 1.—150 to 300 miles.

2—What distance with the above instru-
ments, an electrolytic detector, potentiome-
ter, a battery and a receiving transformer,
a vertical aerial being 75 feet high, 50 feet
long and six wires?

A. 2—500 to 1,000 miles.

—How far can I send with an E. 1. Co.'s
1% inch spark coil, E. I. Co.'s spark gap,
a home-made condenser and helix, with the
75 foot aerial?

A. 3—5 to 8 miles.

Wi teach yoo by mall every branch of the Real Estate,
Oeneral Brokerare. and Inmrapea Brsiness and
appoint you Spealsl Fepresentatlive of the lnrgest
ro=oparative real eetate and beokerage company

Exeellent opporfonitiesopen 40 YOI, By oursy=tem
you pan begin making money in a few weeks wilhok
inlerfering with your present ocevpation pnd withe-

oot any investment of eapital. Onr eo-oparative de-
partment will give yoo mors chodes, BEalab e propecly
Lo handle then svwy ol ber | oot iolieop,. A Cnmmitre inl
Laaw Conrse FREE, Writes for @d-pare heal. free

THE CROBS CONPANY, 3830 Heaper Hlock, Chleags

When writlng please mention “Modern Elul‘.rlﬂ.'_‘

(DoU@LE Siex

f:marrln WIRLE

- ——h
e

S S snLl COT TN
Canalfid 5 v il

— RN

:I.l:ﬁ..-'-,.l' CoTTOM J
SeVERED Wi L

e btiecks

LOOK

at the enormous saving in space in favor of

American Enamelled Magnet Wire

the adopted standard of wireless manufac-
turers and approved by the United States
Government.

All sizes from No. 16 to 40 in stock, and
prices right.

American Electric Fuse Co.
New York, N. Y. Muskegon, Mich.
dsk Your Dealer

When writing pleass mention ""Modern Eleotrics.™

Are you prepared for this call— oo matter from which
department it comes? Just think what it would mean
to have constantly at your elbow for consuliation an
expert on the very problems that puzzie you. That's

just what you would have Iin the

CVCLOPEDIA OF=
Applied Electricity

Six Big Yo'umes—Round in Half Morocco—7.806 Pages

7210 Inches — printed on specl .1 paper in large, —<

clear type 2,1¢0 full page plates,
iagrams. formulas, etc.

Written by thirty e Elecrtirical Engineers, the biggest
men in the profession. It is a working guude for the
student or practical electrician, or a ready reference work
for the expert,

Examine the Bnoks at our Fxpense

S0 confident are we that the books are ju-t what you
wan!, that we will send them to yvou by prepaid «xo.ress—
yvou keep the books 5 days examine them care ful'lf, test
them apply them to your every day work. 1f satisfied
that the books are the most complete and com® rehensive
work ever putlished on « lectricity, keep them, send £2.00
witiin five days and $2.00a month until you have paid
FIH.80, the special i treductory price-- the regular list
price is $8.00, If not suited {-n your nreds, notify us
We will send lor them at our expense. Fill In mall
the coupon today —the books will be sent you at once.

IMPORTANT SUBJECTS TREATED

Flectric Wiring — F lectric Teleg-aph — Wireless
Telegrarhy Teiautograph—Theory, Caliulation
Uesign and Construciion of (lenerators and Motors
—i levators—Illirect varrent Motors [Hrect-DIriven
Aach ne “hnp Tools-Elec'ric 1.i.ghting Electric
Fallways—Single Fhase Electric Raillway—an-
agement of Dynamos and Motors —Vower - tatio 8—
Central ~tation ' ngineering - Storage Fatteries—
Power Transmission—A rler-nnlh_'lr! Current Na= |
chimery—Teleph i+ ¥ - Automatic Telephone —Wire=

lcas Telephony —Telegraphone, etc.

For a short time we will include, as a monthly supple-
ment, abso'utely . ee of charge, for one year, the TECH-
NIvAL WORLD MAGAXZINE. This iz a regular $1.50
monthly, ful of Twentieth Century Scientific facts,
wiitten 1n popular form. Also coutaivs the latest discus-
sions on timely topics in invention, discovery, industry,

ele.
—— . . . S S S . . —

FREE OFFFR _COUPON

American School of Correspondence,
Chicago, U. 5. A.

Plesse send me Cyclopedia of A‘pplltd Electricity for five da
free examination. Also T. W. for one year. [ will s»nd
within five days and §2 a month until [ have pald §18.80; or
notify you and hold the books subject to your order. Title not
to pass until fully paid.

-, (7 B R A O L

IADDENEE ; o oosm o558 8 5 BB RS s R R g

BRPLOTER  cosnssssssnmbisanggunnsan T R e S
e Mod. Elec_ . 13-09
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CLASSIFIED ADVYERTISEMNENTS.

Advertisements in this column 2
cents a word, no display of any kind.
Payable in advance, stamps not ae-
cepted. Count 7 words per line. Min-
imum, 2 lines. Heavy face type 4
cents a word. Minimum, 3 lines.

Advertisements under “Wireless” .
{Vpcnts a word. Minimum, 4 lines.

ireless books and blueprints not
listed under “Wireless,” 2z cents a

word.

Advertisceaments For the Jan. IIII; must
e Im eour hands by Dee, 18.

ELECTRICS

1000 OHM RECEIVERS §1.75. Very sensitive and
relinble. Complete long distance receiving sets wilh
pair receivers resistance of receivers 2000 ochms), §12.26.
Double slide tuning coils, $8.50. Fixed recewving con-
devusers, 3. Send stamp for virculars, Alden Wireless
Co., Campello, Mass.

SPECIAL! Enameled Resistance Wire; 800 ohma,
25 cents. Enameled copper, 300 feet number 28 or 126
feet number 24, 25 cents. Number 40, 60 cents per
1,000 ohms. Cardboard tubes, & inch, 25 cents foot;
4 and § 1.2, 16 cents foot. Middlesex T'!‘i"i:l"l.'h'll Supply
Company, ¥ Antrim street, Cambridge, Mass.

“C. Q.'D."—Wireless Troubles demonstrated mag-
netically. A puzzle—to box of fascinating, mys-
terious fun—an “attractive” lesson in magnetism. An
excellent Christmas box for old or ﬁun& Postpaid,
25¢. silver. T. P. Adams Co., 626—M, 43th ave.,
Chicago, Il

ELECTRICAL APPARATUS,

BTUDY ELECTRICITY AT HUME—A complets
slectrical courss at homse, contalning 30-page il
Hnt.lélu-mﬂmmz:. I'Zlgrl sxperiments ull
sver us, ce, complete, only
$5.60. Catalogue ‘bt B 8" this and
-other remarkable offers. Themas St. John, B45
Ninth Ave.. New York

PERFECTION STORAGE BATTERIES have
proved reliable for wireless telegraphy.

. Wireless ap-
; El.rltus made a specialty of. Perfection Igniter Hﬁn
0., 10893 Bedford ave., Brooklyn, N, Y.

ELECTRICAL BOOKS, BLUEPRINTS, ETC,

aoiag Bereg, Conitatatal aud Ravy cBace
A. C. Austin, Jl:-. Hasbrouck Heightas, h. o,

SPECIAL PRICES.—1,000-chm wireless receiver,
double pole, solid hard rubber case, wound with cop-
per wire, $1.75. The only wireless key enabling re-
ceiving operator to interrupt transmitting operator at
any part of mcssialge ; will not burn out detector or

hones, $2.76. “National” receiving condenser, 30e.
E'h’aterhuuu Bros., Bourne, Mass,

WIRELESS APPARATUS at reduced prices dur-
ing Ch:?tmn holida hh: i ru:TtI;F: in Br;‘:-l:rld{;,
come and seée us, e have ev ing new for the
amateurs. Perfection Igniter Mfg. Co., 1083 Bedford
ave., Brooklyn, N. Y.

DOLLAR TUNING COIL. BG0c. detector.
literature. Burtt Mfg. Co., Wollaston, Mass.

BOYSI—"How to Make a Wireless Telegraph,”
16c. coin. Written for a boy. Address, Arthur Klem,
Dept. A, 24 Crown street, New Haven, Conn.

Fres

FOR SALE.—Practically new set C;‘dnpedﬁll of
ﬁp?llﬂﬂ Electricity in five wvolumes, well bound in
half morocco leather. Treats of dynamos, motors,
storage batteries, current measurements, wiring, tele-
graph, telelphnny._ exchange, lighting, railways, power
stations, alternating current, power transmission, etc,
Cost $19.00—will sell for $8.00. Address, Henry Ward,
124 East 62nd street, Chicago, IlL

TECHNICAL INFORMATION amwcmdfrmm
EI. SHe. Wave-length figured mathematically

erial don't count. Drop a postal of inguiry. “C."
66 Cole street, Bristol, R, I.

FLYING MACHINE, DEMON, 25 c.; Acroplane,
self-propeller, T6c.; fine French Monoplane, exact
model famous aviator, own power, $1.25. Write us.
Box 133, Station A, San Antonio, Tex.

METALIZE FLOWERS, insects, etc., for jewelry.
Latest novelty: everybody buys; sample 10¢. Two
formulas and full instructions 60c. A. Benson, Stew-
artville, Minn.

DRY BATTERIES CAN BE RENEWED for three
cents each by anyone. Price of formula 31 (worth
$6). We have arranged with owners to send full
instructions to any reader of this paper for 2 cents.
Address at once, Fairmount Telephone Co., Leigh-
ton's Corners, N. H.

AMATEURS, make your own switchboards. Ex-
cellent imitation marble. Cheaply constructed. Full
instructions 26c. A. Benson, Stewartville, Minn.

WIRELESS

ARE YOU BUILDING A CoIl.? We have Juat
imporied = xioek of THFE BESTNIRWEFEEGIAN
CORE WIRFE, No. 23. FINELY ANNEALED,
The wire Is cut in stralght lenxths from 8 In,
to T4 In. NOT IN C0IL«, Price per und
20 cents, HHPER AT PNCEF AS AIIPPLY 1S
LIMITED. ELFCITE® IMPuRTING C0,, SGz
West Rroadway, M. Y.

YOU BET

we have all up to date wirelesa supplies. We
carry more wirelesa goodsn for the amateur
than any other honse on the Coast. Why pay
express and freicht, when rj|'nn can gt the
nds richt here at richt prices? Detectorn,
uners, Cond*n=ers, Spark Colls from 1= 1o
4 inech mpary, oscillators, eoherers. lampns
statle machines, in fact, anythinge electrica
o want. Tall or write, It will pay yon,
ATUL SFILFR FLECTRIC WORKS, Market St.
San Franeclseco, Cal.

Go gle

MICA PLATES.—For the condenser described in
the November issue of this magazine, cut out of clear,
imported mica, which we guarantee, and measuring
1 inch by 4 inches, will be sent prepaid, with four
large pieces of graded mica and one piece of ambec
mica, for a two dollar bill. This is a bargain, as the
same material would cost you $5 at any ,.,,,pfr store.
This offer is for a short time only, so act quick. No
stamps, please. Orlo A. roote, Jr., Caxton Building,
Cleveland, Ohio.

WIRELESS BARGAINS, ZEincite and Co
tex, BWe perset. Brasa l‘m?n sllver pia
for mounting erysta’s with relder, 10e each,
No. 36 B, », C. IRON wire for Marconl Magnetie
Detector, Bue per ounce. No.EO (1 1=3 mil,)
8. 8. covered copper wire for hixh resistance
hones. @ve for rpnol ennh.lnlns +Enectly
000 ohms,. Wollaston wire B, 1Be.
J0l, 2Ee; sillcon fased, Ilrn'm plecs 1Re.
Molybdenite, more s=nxi'ive than silicen 10¢
e plece. Gr-phite carbon cupfer eleciro-
E;m elecior, 3 “n. lﬂner:’ltlﬂ -r’m:I in .ll'
or selenlum celis, larges Pﬁai o, amp
for 128 pare catalox. Kiecire Importing Oo.
88-F West Broadway, N. Y. City.

FOR SALE,

FOR SALE.—Eight-inch coil, excellent for wireless
telegraphy. Open core. May i:g used with an inde-
pendent vibrator or electrolytic interrupter. Also
good for X-ray work. Built in six sections, mlhutmg.
case. Will sell for $35.00. Offer considered. A. C.
Rrady, clo Perfection Igniter Mfg. Co., 1093 Bedford
ave,, Brooklyn, N. Y

" FOR SALE.—Handsome Colledge Static' Machine.
for cash or microscope. Clarence A. Smith, Box 206,
Vernon, Tex.

FOR SALE.—Second hand, auto spark coils, fan
motors, storage batteries, 4 lbs, 5. 5. C. wire, in sec.
tions. Write A, C. Gowing, 15 Dean street, Worces.
ter, Mass.

" FOR SALE.— Q::.a.r.ifrgm:h coil in good condition,
$4. John Maier, Jr., 5306 Congress street, Chicago,
TIL .

FOR EXCHANGE, Dynamo, 650 watts, direct
current, with pulley, in best condition, worth $50.00,
for large induction coil, wireless outfit, other elec-
trical apparatus, or 3$25.00. Vick Arbe, St. Mary's
Hospital, Tefferson City, Mo.
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FOUR KINDS OF SERVICE

The chargeiranging from- one, cent-to one-quarter of ‘a cent a word to the general 'public
"makes communication h}f telegraph”an’ economic convenience’
for.every one: Youcan sﬂnl:l’

25-word TELEGRAMS, any dlslnnce for, 25:.
50-word _ TELEPBSTS, any distance Inr 25¢.
100-word ' TELETAPES, . any distance Iur 25¢.
10-word . TELECARDS, any distance !nr 10¢.

ONERATETOALL POINTS

50 WORDS FOR25CENTS

al THOUSAND: WDRDS PER’ MINUTE over a single wire fwhen the

‘EldEﬁTelegraph Ct}mpameahaterage {m[}r ﬁfteeri  words par?mmuté?

mukes possible the ﬂhcwe named rates_ “and other Etﬂl‘ﬂlﬂg mnﬂvatmns
in telegraph service that are sure to mterest every progressive American.

l]ﬂ.fter some months successful operation commercially in the East the Telepost first
Western section has been opened up. Offices are now open for business between St.
Louis and Sedalia, Mo., St. Louis to Springfield, and Aurora, I11. St. Louis to Terre Haute,
and Indianapolis, Ind., and messages are transmitted at above rates,

QLine construction is being pushed in many widely separated sections, and additional
cities are to be connected in rapid succession until every city in the United States is
given the Telepost's quick and accurate service, at rates so low that all can afford to carry
on their more important correspondence by wire.

@ You ought to know all about it.

@gAn interesting illustrated booklet has veen prepared, describing in detail the invention,
its operation, its economy, its rapidity aad its accuracv. Mailed without cost to any one
asking for Booklet No. 3059,

Sterling Debenture Corporation

Brunswick Building, Madison Sq. New York City

When writing please mention “Modern Electrics.”
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Battery Bargain

No Extra 134

Charge for Each

Fahnestock

Chiisseiiaass in dozen
lots

GLOBE

DRY CELL

Specially adapted to
experimental work.
Also used by contrac-
tors becauseitisagood
battery at low cost.

Splendid for bells, buzzers, etc.

National Carbon Company
CLEVELAND, O.

When writing please mention “Modern Electrics.”

THIS 1S THE WONDERFUL

RED STYLO
INK PENCIL

Impossible to leak, rven if car-
ried upside doon. Writes like a
peacil Has a platinum-
ridio feed wire and we
therefore guarahtee each
and every pencil, Order
one now,

To in- Over 2 Milllen of
troduce theses Fenclls now
this maT- in nse.
frlﬂm‘-ﬂf All editorials and
pencil “'1 text matter of MoD-
rtn:g[:'ﬂrlltﬂ EpN ELECTRICS
ith
ELECTRICS are writlten wi

we will send
Dnesample pre-
paid for S1L.00.
Regular price
strictly $2.00.
Dealers and Agents
write lml interesting
ro itiom.
%’:F:.nlam make electric
flagsh lights, batteries,
the famous Universal
dry cells, electric !:'I.'I'!
pins, Alladin electric gas
lighters, electric magic
lanterns; also the marvel-
ous pRY alcohol (in chunlks)
Universal laming cigar light-
er, sample sent by mail for
B0c., etc. CATALOGUE FREE.

Universal Novelty Co.
165 W.20th St., NewYork, N. Y.

Red Stylo
Ink
Pencils

MODERN ELECTRICS

|,OOO Wireless
Operators Wanted

LL over the country today the big
wireless telegraph and telephone
corporations are endeavoring to get
reliable, trustworthy operators.

The demand is greater than the
supply—good men are scarce. It's the
golden unity for the young man of
brains and ability.

" A COMPLETE COURSE FOR
WIRELESS STUDENTS

The American Wireless Institute, which
is the most complete school of its kind in
the United States, is now pr ing hun-
dreds of young men and women to fill

itions of trust as wireless operators.

We teach by the only satisfactory
method—practical working experience, Our
study rooms are filled with complete wireless
instruments—students get the actual experi-
ence of sending and receiving messages.

We educate our students in Wireless
construction in all its branches—teach them
the proper care and use of all instruments
in Wireless work.

WIRELESS OPERATORS GET
- BIG SALARIES

The pay for Wireless operators and
engineers ranges from $60 to $175 per month,
according to ability.

But this is not all—think of the wvast
opportunities offered in the Wireless field,
for the young man who is industrions and
reliable.

Big corporations, with millions of
capital, are entering this field and there is
absolutely no limit to the advancement
offered to the man with push and ability.

Every voung man who is mechanically
inclined should have our catalog—it gives
complete details of our course—shows you
plainly how we teach you to become a
Wireless operator.

POSITIONS WAITING FOR
OUR STUDENTS

We are continually receiving at our
office requests from every part of the
country for trained men, and it is an easy
matter for us to find good positions for our
students as fast as they fit themselves for

ractical work.

Don't let this chance slip by, Sit down
right now and write for our prospectus.
We will send complete details by return mail.

AMERICAN WIRELESS
INSTITUTE

71 University Bldg., Detroit, Mich.

W hen Wwriting please mention Modern Electrica.

UNIVERSITY OF MICHIGAN
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Ol GBreatest Opporiunity
For Christimas

We Save You As Much As 40 Per Cent. On Your Subscriptions

MODERN ELECTRICS......i0o0narssnnnasnss $l.l[lﬂ'“ OUR
COSMOPOLITAN, (or American, or Good Housekeeping) 1.50 | PRICE
REVIEW OF REVIEWS........cco0..... ceraerseees 3,00 5300
Regular Price - $5.5ﬂ_
vresssnssnans LMD
s RS | e [ e |
DeHatteE oo _100 |8 4,08 | LI WOy e 509 | §05.40
Regular Price - im Regular Price - S7.050

Madses: Bloabeion v« HLON | Our: | BOCES SEEtito o S e | Our
Good Housekeeping............... 1LOO | Delce McClure's Magazine, . S TEG Price
The ﬂutlﬂﬂk......_....".......“+ ﬂ-ﬂf 54‘15 Womants Home Cﬂmpﬂﬂlﬂn LI l_EE ’4:2_0
Regular Price - S5.00 Regular Price - #%.00
Electri $1.00 |
M'ﬂﬂ.ﬁfﬂ E]HE"IEE ,,,,, [ EEE L] !l.“ﬂ ﬂ“r M“dﬁrn H'E I.' :.,+|| FeEFenmn [ ] ﬂ“r
Pictorial Review.......cciveeaannns 1.0® | price | The World Today....ceauuvee-. ... L&EO | Price
Eﬂsmum]itnll.l [ur A-mtrlmu Dr P‘Eﬂrmnqﬁrrriﬂil‘liiﬂﬁl‘-ii llllllllll ll““ .*ﬂ'
Good Housekeepitng).coewe v L.G0O 52_1.5 $2m
Regular Price - H4.00

Regular Price - $3.50

MODERN

When writing, please mentlon “Modern Eleotrice"

IN CONNECTION

MAII,L ALL ORDERS TO

Google

Canadian and Foreign Postage to be added to above prices.
We will gladly quote on any Magazine combination not listed above.
Prompt and careful service assured.
It is impossible to get the Magazines quoted in our list cheaper elsewhere.

Modern Electrics Publication

84 WEST BROADWAY * -

ELECTRICS

. e KBECULAR OUR
.E'i:l:l:—:u !‘ill-cﬁl FRICE PRICE

With ﬁinﬁlﬂrsrilnllrnlrrrli rrllll-l‘lrn-ﬂ-m ﬁ"..ﬂ'ﬂ' w:llh Motor B‘F‘Et""”"”"'“*"' """ ﬂ'm E’*E“
4 pAmerican Bo .. 200 1.45 *  The Musician cnnsiiassnsss Rl LS50
o Th BW‘EIEE:]}EI' 2 D0 L45 *  North American Review....... . .00 4.30
“ Cosassain oo aey Lme | % theOuliok,... s 400 3,50
i l:y-v:'l.:&ﬂ.ut'hile Trade _T{_!lllmal 2,00 1.50 Pacific. .'. i B * E.-ﬁﬂ LR8O
e PEETSIJH Boiiesang o FHEE R EEES G E B E-'lﬂ ]-Il;“

¢ Farm Journal....eeiensessasses 2.00 1456 - ;
Lk I.‘-mit Grower i Em ]'== | Pl’:tﬂnﬂ.l R“]-E“'--lqi-hl-iq-iru-q-qq- Em l.iﬂ
b Goood I{DHSEk‘:EPi“E----n S E“ﬂ' 1|=“ I o ['ﬂ-]'.l-ulﬂ.'l'. MHEHIiDt“‘,.,”_‘_“,“ﬂ‘ ERLY i ML
i Gunter's Hﬂ.qﬂ?-'i:ﬂ!....i. ......... . 250 - | 11 > RE‘:EEEtInn'!llll‘l'!r-lll rasannness 300 k0
Harper's Magazine or Weekly. 500 4.30 *  Review of Reviews, .....o0 e 400 Z.30
i BERRE . ooy s s o S 1.50 * Scieplific AMerical.covvee sness $.00 3.30
. Judg:e's Wenkly ... iacomaassis s .00 E.00 I i1 P (Tl R ———— )] 2.3
“*  The Ladies World......cuv vus. 1.50 1.10 **  Buburban Life BT — 4.00 3.05
“  TLeslie's Weekly..... srensns 0.00 B.O00 | " Success......oeen venerranns N00 1L.EO
iy Liﬂpintﬂ-ﬂ'.‘i........u ......... . .00 Z.50 | b BUNSEL. csssannsnrrrsrnnssssrannns 2.50 1.50
13 h{ctl-ﬂre"s Mﬂgﬂzin:llr A E_:'u I.E. | V3 111_3.#&1,.11 --------------------- ﬂ.-ﬁ'” l-s“
Metropolita. ... cosnnsreass cove B.50 1,96 | " Women’s Home Companion... 2.25 1.70
v Modern Priscilla, o cvernnsnnnes 1.75 .30 | ‘* The World Today......coovauaes 200 1.40
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Neat and Effl(:lent Reversmg Switches

No. ME40 K. E{ D. Starting, stopping,
pnle-changmg or reversing switch. Suitable
for use in any posilion where the current
to be carried does not exceed 15 amperes.

The base is of hard fibre; the exposed
metal parts are nickeled. Made to standard

gauges—parts interchangeable. Cut shows
switch about ¥ actual size.

PRICE 7O CENTS

No. ME41. This switch has the same
working parts as No. ME40, but has no
cover. It has a polished wood base.
Cut about 34 size.

PRICE 60 cenTs

MANUFACTURED BY

KENDRICK & DAVIS

Lebanon - New Hampshire ‘
GET THE K. & D. BOOK OF ELECTRICAL GOODS No. 9 |

When writing please mention “"Modern Electrics.™

De Forest Apparatus

DESIGNED BY EXPERTS

WIRELESS TELEGRAPH AND TELEPHONE
RECEIVING OR TRANSMITTING
HIGH CLASS APPARATUS OF ALL SORTS AT REASONABLE PRICES

Variometers, Loose Couplings, Variable Condensers of all sizes,
Helices and Spark Gaps, large and small, Heavy Transmitting Keyes,
Audion and Radion Detectors, Wavemeters, lelephone Receivers of
extreme sensitiveness, Complete Commercial Tuners, eic., elc.

R. J. VARIOMETER—A variable Tuning Coil without sliding contacts, or
a loose Coupling using rotating coils "

R. J. WAYEMETER— A calibrated Receiving Set that will measure the
wave length you are using or of any station you can hear. Its variable

condenser can be used separately

MNet

R.J, HELIX & SPARK GAP—Equal to that used in most ship stations,$15.00
R.J LOOSE COUPLING—Rotating coil type to eliminate most extreme

interference $17.50
HEAD TELEPHONE RECEIVERS—De Forest type.  Most sensitive
known, light, fit the ears $16.00 -
""" Technical advice and assistance gladly given to all purchasers. Call and see our

apparatus at our new offices in the Metropolitan Tower. What we sell is GOOD.
If you wish a REAL Wireless Station go to those who KN@®W HOW ! Address

SALES DEPT,
1 MADISON AVE.

RADIO TELEPHONE CO. rew vork ciry

When writing please mention “Modern Electrics.”

ed by (3O ’8 le UNIVERSITY OF MICHIGAN
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Sensible Christmas Gifts for MEN
“YANKEE” TOOLS

Pocket Screw Driver—No. 60

Steel—Nickel-plated and polished—wvery attrac-
tive. Four blades, carried in handle—Fiis the

hand—Fits the pocket—Fils the screws— ﬁSﬂ pﬂﬂpﬂ[d !
Fits the purse. An Acceptable Little Gift—Fit for any Man

“YANKEE"” TOOLS make sensible and very acceptable gifts for all men who ever have occasion
to use tools of any kind, They last for years and the giver is remembered whenever they are used,
Send for hbook of new ideas in time-and-labor-saving tools, full of interesting suggestions for
Christmas,

A postal brings it if vou mc;ntln:n tModern Electrics."’ Ask your dealer for ""YANKEE" TOOLS

NORTH BROS. MFG. CO,, Dept. M., PHILADELPHIA, PA.

ROYAL STORAGE BATTERY | $54.00 PER DAY
STYLE B 3 6 Volis, 60 Ampere Hours | | Thzfrl:;frd C AMERA-SCOPE

mf;::: Hﬁ::f:h::r:?m And we can prove it. Anyone can operate it,

several U. 5. Battle- Makes 6 finished button photographs a min-
ships. Same type| | ute, Price of Camera-Beope, with supplies for
used in the DH:- { making 300 pictures (enough to pay for the
mobile Pullman] | complete outit) 8SES.04: Extra buttons $1.
and s number o] | per bundred; extra frames, $1.60 per gross.

other high- | Be independent and make money for yourself,
class auto-] | Write today,

moblles for W. 5. MOUNTFORD,
ignition and 100a MAIDEN LANE, NEW YORK, N. Y.
IFhlIen . Six
P

h
Hﬁ u|";:,:|. When writing please mention '‘Modern Elsctrics.”

tives and 8
The Schoen Printing Co.

negatives. 18
Magazines

Printers.cas=

tery. .
- NEW YORK

Through a
fortunate deal
withthe mak=
ers, we have
purchased
several hun-
dred of thess
batteries, all
in per i1-¢ et
eondition ex-
cept thatthey

mre  of the ; -
1908 style. When writing please mentlon "‘Moderm Eleotrics.
As the mak-| |

13 Vandewater Street,

ers hawva

brought out - G .
a new 1909 lfg;lhl}' did ﬂﬁtlwti:lh 1:1 h;;p the i:}liﬂ type in Lea rm TE‘IEEI‘B phy
stock and we Iu:;ht the whole block. you w ta know f ) ‘At M Practical Schaol
more about this Fm'd"fm ROYAL B&TTEF‘?' send B¢ i\ O Iy #ohiaal g'rmhlilrlu full-fledged operaiors, Esiab-
stamp and we will send You m 20 page book entitled: 1 Il lishad 1874, Housed (n jts own larpe, modern b ld-

“"Treatise on Storage Batteries." The type , exactly as cut, ing. Equipped with B E. train wire. Endorsed by

only wider and bigger, lists at £7 Dollars (see book. ) Railroad and Western Union officlals, Exclasive
RE |

{ilr PRICE NOW, to M. E. Readers ONLY 88.00, | methods, Teachers ars practical experts.  Living ex-

This is a chance of a lfetime. We can ship at once; Treaied| | | rooemiraed, Bty paymast, Poconsateajucren

wood case. Fine rubber-belting handle, patent gas wvent, etc. ' B Morse or Wireless, Catnlog Free @F0, M. DODGE,

Speak quick, only about as left, P Pres. . Dodge's Lustitute, Gith i, Valparaiss, Ind.
ELECTRO IMPORTING CO,, 86z W, Broadway, N.Y.| |

When w_rit'mg ‘please mention “Modern Electrics.”” | When writing pleasse mention ““Modern Rleotrics."”

——n T - - - ——
pam T g b e L i b e P WA Ll SR al gl R S B TSR, A S g o el

STAR SAFETY RAZOR

Reputation from accomplished facts and not promises has carried the
Star Safety Razor through thirty successful years. The expense of large adver-

tising space prohibits going into detail in regard to the Star Safety Razor. You
get value in this article and are not paying for the advertisement. Men who
have used this Razor for many years, and who have also tried numerous thin
blade Safety Razors, state that THERE IS BUT ONE SAFETY RAZOR that
gives entire satisfaction—and THAT 15 THE “STAR."™

Catalogue sent upon request.

KAMPFE BROTHERS, g8 Reade 5t, New York.

Qi ginal from

igitized by (5O iglﬁ UNIVERSITY OF MICHIGAN
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\ Murdock Wireless Apparatus

OPERATOR’'S HEAD RECEIVERS

We are the only manufacturers of Wireless Receivers that make a specialty
of Receivers for all requirements and conditions, Our Receivers can be fur-
nished in the following resistances:

Double Recelvers, In Berles, with Head Band, Cord and Block
STYLE FRO.
200-Ohms ..”la.l-ﬂ 8,000-0hm s.. S12,00
1,000 O hww 4000 * ... 1300
1,500 e e s LD 5000 ¢ ... 14,00
2,000 "o 1L 6000 * ... 1GJOO

THEY ARE THE BEST !
Get our November list of “Quality"” Wireless Apparatus. Everything you need.

WM. J. MURDOCK & CO.,

- il 40 CARTER STREET - - CHELSEA, MASS,
STYLE "“AM. Chicago: 324 Dearborn 5t. San Francisco: 824 Folsom 5t,

Whan writing pleass mention *"Modern Electrics."

Have Your printing BECAUSE it will COST LESS, express

and all.
D . N Y k BECAUSE it will LOOK BETTER.
one In eW 10r BECAUSE it will BE BETTER:

panins penety (OE.Q. [. WILSON & SON

BECAUSE they are New York's best printers.

BECAUSE thev command the services of New York's besl practical advertising writers.

BECAUSE they employ skillful and imaginative art sts,

BECAUSE l.'ht?!_f are constantly in touch with all the latest ideas.

BECAUSE they have the most up-to-date assortment of type.

BECAUSE they have the latest and best power presses and labor and time saving
machinery.

BECAUSE they have their own bindery.

BECAUSE they are experts at art work.

BECAUSE they know how to print from half-tones, an art whose existence is never
suspected by the average “printer.”

BECAUSE they buy supplies in such large quantities that they can deliver a job for less
than others would pay for the paper.

BECAUSE they handle their business along business lines, discounting their bills and
receiving cash for their work.

BECAUSE they can turn out the average job in less than forty-eight hours, and actually do
print a major part of their work in twenty-four hours, a feat of which few other large
printers in the country can truthfully boast.

Just drop us a line, mentioning Modern Electrics.

GEO. I. WILSON & SON, -i- 35 JOHN ST, NEW YORk

When writing pleass mention *"Modern Electrica.'

TEN THOUSAND TELEGRAPHERS WANTED

by railroads, commercial companies and Wireless Companies. Only schools in America teaching

—WIRELESS TELEGRAPHY=—/

We operate fifteen Wireless Stations. Main Line R. R, Wires in each of our Institutes
Supervised by K. K. Officials, Write for prospectus.

NATIONAL TELEGRAPH INSTITUTE

CIMNCINNATI, OHIG FHILADELPFHI &, P&, HMESMPFHIS, TENMN. DAVENFORT, IOW A FORTLAND, ORE.

COLUMBIA, 8. &

When writing please mention “Modern Electrics.”

M H A I_E.Hﬂ‘{'@E@LﬁTﬂETﬂT L‘],ﬂ*ﬂoﬁﬁs_STAN pl N(l
DIE MAKERS. HARDWARE SPECIALTIES.
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IverJotnsON

SAFETY AUTOMATIC
REVOLVER

We point to the difference between the posi-
lively and absolutely safe Iver Johnson Safety
Automatic Revolver and the imitation near-safe-
ties. They have some device added fo them to make
them near-safe, The safety feature of the Iver Johnson Safefy
is the firing mechanism itself—not some spring or button dt“'\rICE to pull or press,
H Thatis why you can, in perfect safety—nof near-safety—kick it, cuff it, knock it, or

HAMMER THE HAMMER

| “SHOTS," our booklet, tells all abowt if in a Nain, simple way, so ;ﬁu
can't go asiray on the SAFE revelver guesiion, Send Jor fi—FREE,

Iver Johnson Safety Hammer Ravolver

Richly nickeled, 22 calibre rim-fire or 32 calibre center-fire, : {(Extra length I:uarrtl or bloed
g-inch barrel, or 38 calibre center-fire, 3X§-inch barrel, - - - finish at slight extra cost)

Iver Johnaon Safaety Hammerlasa Ravolvar

Richly nickeled, 12 tahh:r;: center-fire, 3-inch barrel, or 3% , {Extra length barrel or blued
calibre center-fire, 3X-inch barrel, = = = = = = = = = = fnish at slight extra cost)

% IVER JOHNSON'S ARMS & CYCLE WORKS, 323 River Street, Fitchburg, Mass.

% New York : g5 Chambers Street, San Francisco : Phil. B. Bekeart Co., 717 Market 5t
-hu-ﬁ_—i Hamburg, Germany : Pickhuben 4. London, England : 13 Cullum Street, E.C.

Ivar Johnson Single Barrel Shotguna and Truas Bridge Bicvcles
— e m——

When writing please mention “Modern Blectries."

Sald by Hardware and Sporting Goods dealers everywhere, or sent prepaid on receipt of
price if dealer will not supply. Look for the owl's head on grip and our name on barrel.

The First Amnual @fficial

Wireless Blue Book

The only book of this kind in existance. It r:u-rl'ta.ms the location,
call letters, wave length, power, etc., of

972 Wireless Stations in the United Sfates and Tanada

U. S. Atlantic and Inland Stations i i 90

“  Pacifiic Shore Stations . - : 60
Navy Stations h . . 51
Army Stations . . 50
Revenue Cutters Etatmna ' 22
Navy Vessels Stations . ; 185
Hawaii Stations . | . . 7
Merchant Vessels in the Atlantic, Pacific & Great Lakes 330
Canadian Stations i . N . 2 39
Cuban Stations . . . ” " : 3
U. S. Amateur Stations i i . .« 115

L1
Ll |
1
(11

Total . ' 971
If you have a wireless station this book will be invaluable to Oy When receiving
messages you will know at once where from they originate. NO M RE GUESSWORK as
heretofore. The Wireless Blue Book creates a new interest in wireless as it enables every experi-
menter to accurately estimate the range of his outfit.
It took four months to compile the data of the Blue book antl it is warranted to be correct
n every respect. ' YOU CANNOT AFFORD TO BE WITHOUT IT.

== PRICE, 10c BY MAIL.] Cash or stamps (only U. S., no foreign ones) taken
Modern Electrics Publication, 84 W. Broadway, New York

When writing please mention “Modern Electrics."

rized by (GO ’Slﬁ' UN IuEPwI*‘* f‘* - I”IILH IGAN
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>0~ PROTECT YOUR IDEA!

FREE
TWO BOOKS:

REFERENCES :

01-Page T“l'r P Amaerican National Bank,
“Inventor's Guide " I a ie nts LittleGlantHay PressCor,
AND Dallas, Taxas.

=-FPags
““Proof of Fortunes In
Patents —
What and How to
Iinvent."*

FREE

The above - entitled
books will tell you How
to Becure Money to “*Pat-
ent” Your [nvention,
How to Sell Your Patent,
and ALL about the

GREAT SuccEss
oF My CLiENTS

Trade-Marks, Copyrights, (application) papers.

Prints, Labels, Registered. TIME AND MONEY.
ADYICE PREE.

Corrmspondence Solicited,

**MY TRADE - MARK *’

“Your butiners will have my personal attention,—"E. E. V.

SPECIAL OFFER

Send me sketches or drawing or model and
description of your idea or invention for
FREE examination of U. 8. PATENT OFFICE
Records and report as to patentability of the
same ;—to find out as to whether you are en-

titled to a patent will not cost anything ;—
then, if your invention is new, upon receiving
instructions. | will prepare, ALL necessar

DO THIS AND SAVE

WRITE NOW

Gray Lithograph Co.,

Mew York City, N. Y.
Farmers Mfg.Co., N k,Va.
New Era M'Tg Co.,

- o Fﬂrﬁ&lld. In.
arry Statlone .
Oklshoma City. Okia.
Bell Show Print Co., ;
igourney, la.
The Camp Conduit Co.." "
Cleveland, O.
The lowa Mfg. Co.,
Oskaloosa, la.
Sam’] Allen & Son Mfg. Co.,
Danaville, N. Y.
The Garl Electrie Co.,
Akron, O,
Superior Mfg. Co.i Sidney, O.
Tidnam Tel, Pole Co.,

Oklahoma City, Okla.
Bernhard Furst, Vienna,

l. Austris-Hungary.
Compound Motor Co.,
Brooklyn, N. Y.

[ advertise my clients’ patents free In a magazine having a two million circulation,

MY FEE RETURNED IF "PATENT"” IS NOT ALLOWED

( SEE ABOVE LIST OF REFERENCES — THEY TALK!)

HIGH CLASS WORK

EXCELLENT TESTIMONIALS

SUCCESSFUL CLIENTS IN EVERY SECTION, OF THE U. 8,

Expert-Prompt Services

E. E VROOMAN

Highest References

et Litastion WH.SII D G
9 PATENT LAWYER, gV,

809 F ST., N. W.

My offices are located across the street from the U, 5. Patent Office

When writing please mention “Modern Electrica.™

FEEE THE iEE

“Electro’’ Static(Wimshurst) Machine

Guaranteed to generate in any kind of weather,
ne matter, foggy or rainy. The first machine ever
consiructed which can truthfully claim this. We
absolutely guarantee a fat, powerful 3-in, spark from
our new machine It is used successfully to operate
Geissler and X-Ray tubes, charging the biggest Ley-

T Ty den jars, firing
¥ powder, working
wirelese sets for
short distances
ralsinga
person’s
hair, ete.
Anvbody
1nterested
in electric-
ity owes it
to himsell to pos-
gess one of theas
wonderful ma-
chines which can
be used to per-
form thousands
of interesting €x-
periments. Our
cut shows the
machine plainly,
It comprises Lwo
B-in. glass crys-
‘ tal plates revoly-
ing in opposite directions, two adjustable oscillator
and discharging rods and balls D, collectors H and
one iron clamp to fasten body to table. Size over all
11x14 in. Weight boxed 5 1bs. Nothing to wear out,
no batteries, no trouble, simply turn the crank, the
machine does the rest. Price, complete boxed
83.595, If you baven't got our 13 page cl.r.u:trin:a]
cyclopedia No. 7, send Zc stamp postage; contains 100
experiments.

ELECTRO INMTPORTING CO.

86-Z West Broadway New York
“Everything for the FExperimenter'

Modern Electrics Binder

Here it is, You've waited long enough for it. Yoo
do not have to hunt all through the house to find a
particular of MODERN ELECTRICS—our new
M, E, Binder keeps them together. It is the most
p— . . v up-to-date binder

e ever gollen up
: and will last a
lifetime, Itworks
putomatic and
vou can add each
month a new
copy.  Will hold
12 copies and at
the end of the
year you will
have a beautifal
BOUND book
containing more
PRACTICAL in-
formation than
uny electricil cy-
clopedia three
times as large,
The hinder is
made of 4 beauti-
ful dark red wvel-
lum, All letter-
ing is impressed
in penuine gold
and i3 guaran-
teed nmot Lo wear
off. New copies
can be inserted
in 10 seconds. You will never be without one once
you've tried it. Only by ordering 10,000 hinders are
we enabled to sell it at the rid?-:-u'lnus low price of
GO CENTS PHRHEPAID. .

We know that every'“M.E." reader will send for it.
All other magazines ask §1.00 for identically the
same binder.

MNostamps, nor out of town checks accepted (except
if 10c exchange is added).

MopeERN ELECTRICS PUBLICATION
B4 West Broadway MNew York City

When writing please mention “Modern Electrics.”

Digitized by GOL igle

A

When writing pleass mention ‘"Modern Eiectrics.'

Original from

UNIVERSITY OF MICHIGAN
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GROBET Swiss FiLEs

And Other High Grade Tools

F N

Are shown in our catalog. Send your name and address
on postal and mention this paper and we will send free
our catalog,

MONTGOMERY & CO.,
103 Fulton Sireet, New York City

Wnen. writing please mention "Modern Electrics.”

A CHEAP AERIAL INSULATOR.

When putting up an aerial for experi-
mental work, the amateur is often both-
ered to secure satisfactory insulatorss,

“M@-ﬁ’m
Cieat

'Eln. 1‘.
unless he pays a price which is beyond
his means. The ordinary porcelain wir-
ing cleat, preferably of the glazed type,
makes an extremely good substitute.
The aerial wire is fastened at one end
through one of the holes in the cleat,
while a wire or cord through the hole
in the other end leads to the spreader,
Fig. 1. The ropes or wires supporting
the spreaders should be insulated in the
same manner, but with several cleats in
series, Fig. 2, to provide for ample insu-
lation and insure the smallest possible
amount of leakage. The guy wires to
the pole, if the aerial is thus supported,
may be treated in the same manner. If
greater tensile strength is desired two
or more cleats may be used in parallel

—Cleats

side by side with the holes coinciding.
But this is not often necessary, for an
aerial constructed by the writer, each
wire of which is 250 feet long, of No.
12 copper, insulated by single cleats at
the end, bears the strain without signs
of overload. An aerial insulated in this
way hangs gracefully and makes a neat
business-like appearance so desirable to
the amateur.

Contributed by, A. C. Gowine

saes s GoOgle
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Deainess
NO

CURABLE

If your hearing is affected in any
wﬁnrtﬂ any degree you are sure to
find relief by usinz the lately per-
lected electrical hearing devices, the

AUROPHOMNE anD
THE AURAS ACE
The Aurophone is a powerful min-
imture electrical telephone which
magnifies sound waves so that an
alTected ear may hear normally, The
Aurasage by its action on the middle
ear massages the ossicles so that the
natural hearing may be restored.
These two wonderful devices make
possible the Successful Treat-
. ment of Deafness.

A Letter from One of Our Patrons.

Mears Ear Phone Co.—Gentlemen:
After 30 years of deafness | have
d,h.urd]td my speaking tube, and no
one would that | have been
deal. Your instrument has restored
my hearing. Words are inadequate 1o express my gratitude. —
H. R. French, 6844 Peoria Street, Chicago. 111

Uk FREE OFFER:

FJ [
i I f | 1
' "I;-“"f o
Aurophone in use.
Practically invisible,

With Aurophone sent out we will for the next ninety
days, send the Aurasage without extra charge, which is to
be used ether with the Aurophone as long as you need it

The use of the Aurasage costs you nothing, and its use in
conjunction with the Aurophone, is invaluable. 5end the coupon
below for the free booklet and for further details of this offer as
well as a list of satisfied users in all parts of the world, who
will answer inquiries.

Mears Ear Phone Co.(Inc.) 45 West 34th St., New York
Brinch offices: 65 East Randolph 5t. Chicago;

120 Boylston 5., Boston: Bzo Witherspoon
Bidg., Phila. Pa.; 168 Avenida de oY

Az

] EARS
Mayo, Buenos Aires. A.R.,; 25 ~ :m1$
Boulevard des Capucines, < 45 West 34th St
Paris, France; g0 New Yaork Cliy

Yonge >t., L
Torenia, 1“

without obligations to me send
particulars of your special offer.
H.m. ------- IR R E R R R R R R R I R R R RN NN NN

When writing _please mention “Modern Electrics.”

TELEGRAPHY TAUGHT

\ in the shortest possible tima.

The Omnigraph Automatic Trans-
mitter combined with standard
and sounder. Sends you telegrap
messages af any speed just »s an
expert operator would. B styles
$2 up; circular free.

nmnlmﬁph Mfix. Co,
394 Cortlandt 5t,, MNew Youre

When writj'lﬁ _|:;_I._t=|u meﬁi_zn_'_'ﬁ'!_udem E‘._leq:ttriu::.."

Premium @atalog
containing over 600 electrical articles
algﬂne of which you may acquire for
NOTHING, simply by getting us new
subscribers will be sent you on receipt

of 2¢ stamp.
MODERN ELECTRICS FUBLICATION
4 West Broadway, New York

LEARN TO BE A WATCHMAKER
Bradley Polytechnic Institute

Horclogical Department A
Peorin. Ilinols
FONMOELY Pima~ Wl HOROLSOIGAL (MET,
Largrst and Best Waieh
sSchool in Amerl
= We teach Watch
z " Engraving, Clo
Tuitlon feasonable. Board and rooms
erate rates. Send for Catslog of Infor

When writlog pleassa mentlon

UNIVERS

| _'?.- I: -—} F |..l|.|.
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Chrigstmas

THE “ELECTRO’ LOOSE COUPLER (Receiving Tuning Transformer)

(Patent Applied For)

is the latest word in wireless.

While an ordinary tuning coil is ad-
mirably suited for ordinary work it is not
a success where exceedingly fine tuning
is required. Im fact even the best tuner
cannot tune within 10 aceuracy. Further-
more, now when 80 very many
stations are working simultaneously,
we must have an instrument which is
capable of tuning to an exceedingly fine
degree—within 1% accuracy—and further-
more be able to ABSOLUTELY tune out
ANY unwanted stalion,

: The loose coupler does this in an
astonishingly perfect way and in addition
No, 12000 will bring in distant stations 85 times

as clear and loud.

The new instrument is nothing but a transformer which serves to increase the intensity of wireless signals,
At the same time it is the most accurate tuner as yet devised. PFor this reason the large commercial stations and
government stations are using it exclusively now, as it enables them to work “th rough' other stations.

The loose coupler is not a new invention. It has been known for years, in fact has been used by European
governments for two years.

However, the experimenter has been deprived of its use as the cheapest on the market sell at an exceedingly
high price making it prohibitive for the average experimenter to procure this useful instrument.

We have been experimenting for long months to produce a loose coupler within the reach of Htﬂ'bﬂq}' and as
usual succeeded. Not alone did we succeed but we improved the old type to such an extent that it has a far greater
selectivity than any similar instrument on the market NO MATTER WHAT ITS PRICHE,

By means of our new secondary it is possible to ‘‘feel off"* comparatively few turus of the primary and as each
jayer (of the secondary) assists the other one, it will be easily understood why we obtain such marvelous results
with our instrument, never duplicated before,

Certain far off stations come in quite loudly even if the secondary is pulled clear out as far as it will go, that is
the air distance between primary and secondary is fully 6 inches.

If the fustrument was well “in tune”, we frequently heard a 2 K. W, station 80 miles distant so loud that the
signals even when the phones were one foot from the ear, were plainly audible.

We found the connections as per diagram to give best results. The variable condenser is especially recom-
mended and will be of considerable value. Any detector can be used of course. Personally we prefer the “Electro o
Lytic Detector as the signals come in very much louder.

The construction of the “Electro' Loose Coupler is of the highest perfection.

All wood parts are of quartered oak, metal parts nickel plated. The wire on
both primary and secondary is warranted to be the best black enameled wire. 5 hard
rubber binding posts are provided as shown. If the variable condenser is not used,
post No. 1 remains unconnected.

P o P — The secondary {s machine wound as it would be quite impossible to wind the
[ I F Pl T oo s H M 5

| 3~ L4 Do Cavns very fine wire otherwise. It is of course highly important that no wire of one layer
iy PP taer P should cover any other, in other words the windiag must be done with highest pre-

cision only made possible with a special winding machine,

The secondary, projecting from the right has a square tube which slides on the square guiding rod with
greatest ease. At the far end a hard rubber knob is provided which serves as a handle to move the secondary back
and forth.

We use no sliding contacts to make connections with the secondary, a flexible cord passing through the center
of the primary connects with posts 4 and 5. No loose contacts possible.

On the primary a single sliding contact is provided with our well known slider used on our other instruments.
A stop is provided so that the slider cannot be moved beyond a certain point. The secondary can be moved back and
forth with the greatest possible ease and will not stick, or require two hands to move asisthe case with even expen-
sive makes. Ourloose coupler is built to pick up wave lengths up to B00 meters and as the majority of commercial
and government stations have only a wave length up to 600 meters, our instrument will be found to respond in practi-
cally all cases.

Adjustment: When connections are made and detector is adjusted, move secondary up to the centre of primary,
then adjust slider till signalscome in loud; then move secondary back and forth till position is found where signals
are loudest. Now the variable condenser is adjusted. Dimensions: length of base 12 inches, width 8 inches, height
aver all 81 inches, weight 8 1bs. Mo, 12000, the “Electro" Loose Coupler, (Patent applied for) as described,

INTRODUCTION PRICE $3.75

NO PARTS SOLD, =¥ > " No. 12001 “Electro™ Luceo: tti-r_:l"in"ﬂlh two slides
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