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NEW ENGLAND GETS
FIRST SERVICE

ONERATETOALL POINTS

SOWORDSFOR25CENTS
ESIDENTS of Portland, Me.., Old Orchard,
Me., Saco, Me., Biddeford, Me., Dover, N.
H., Portsmouth, N. H., Exeter, N. H., Hav-
erhill, Mass., Lawrence, Mass., Lowell,
Mass,, Boston, Mass., and adjacent points, are now
communlcating by wire at rates so low and service
s0 accurate and prompt that they are wondering at
their former patience with exorbitant rates and
inadequate service.
New lines will be opened as rapidly as physical
and financial conditions permit until every city
in the United States will be sending—
25-word TELEGRAMS, any distance, for 25¢.
S0-word TELEPOSTS, any distance, for 25¢.
100-word TELETAPES, any distance, for 25¢,
10-word TELECARDS, any distance, for 10c.
An interesting illustrated booklet has been pre-
pared, describing in detail the invention, Its
operation, its economy, its rapidity and its ac-
curacy. Mailed without cost to anyvone asking for
Booklet No, 359,

TELEPOST COMPANY 225Fifth Ave., New York

When writing please mention ‘*Modern Hlectrics.’

ELECTRICITY
Girdles the Globe

It is the giant force of the Century.
Electricity offers larger rewards to
PRACTICALLY trained followers
than any of the other prefessions.
Learn it and you have mastered
the most fascinating and BEST
PAID calling of to-day.

Our school, the most thoroughly
equipped in the United States,
teaches PRACTICAL ELECTRIC-

ITY in all its branches, and nothing else.

Individual instruction, day or evening

by skilled teachers.

Write for 64 p. illustrated book, [t's free.

The New York Electrical Trade Scheol
3914 West 17th Street, New York
HNo connection with any other School or Institute,

The “ELECTRO".LYTIC BARE POINT DETECTOR

{PATENT PENDING)

Our new “Evecrre™-Lymc
Detecton is without a ques-
tion the finest on the market
WITHOUT EXCEPTION.
Our Betector has all the good
qualities of a good Detector
but none of the bad ones.
I-.lvery'body concedes that the
Electrolytic type excels by far
all other Detectors in sensi-
tiveness and our new type—
already
adopted
by twe
of the
leading
wireless
compan=
ies—is
without
doubt
the acme
of per-
fection.
. ’ FPlease
bear in mind that our new Detector has been designed for
bard commercial mwork, it is not an amateur contrivance.
Here are a few points: Hard rubber base §in. thick, hard
rubber thumb nut 1 in. diameter, graphite-carbon cup mould-
ed in brass cup (under hydraulic pressure,) heavy cast
brass standard, etc. The most important part is that the
1-1.0.Douinch Wollaston wire does not need to be soldered,
as in all other Detectors, a screw holds it in a unique manner.
The last i-16 inch piece of wire 18 utilized, new wires in-
serted in 10 seconds, ete. By means of an ingenious plunger
movement, the fine wire is raised and lowered with greatest
precision —less than 1-10 ooo inch at a time, 1he wire can-
not turn in a eircle, (as wires do, directly attached to thumb
screws, ) it can only move up or down, not sideways, etc
This has been lound is of tremendous impsrtance. ALL
METAL PARTS ARE HEAVILY SILVE PLATED, as
we found that silverplate is not attacked by fumes of the acid.
We also furnish bottle to hold acid, and and one pipette to
fill acid in cup,

Introduction price, $1_50 By mail extra 12 cents
Write for new Pamphlet on this Detector.

Electro Importing Co., 86-ZW. Broadway, New York

WE MANUFACTURE MOULDED
AND SPECIAL RUBBER G0OODS
OF EVERY DESCRIPTION AND
CAN FURNISH ANY SPECIAL
RUBBER ARTICLE TO YOUR
- ' SATISFACTION. . °

NEW YORK BELTING
& PACKING CO.LTD.

- 9193 CHAMBERS STREET,
! ":‘ _ :I' = BT Gl :

Send for our large Catalogue “* M ' containing

94 pages, with useful information.

When writing please mention ‘‘Modern Electrics.'* When writing please mention “Modern Eleotrioa ™
‘‘Modern Electrics’” guarantees the reliability of its advertisers.

IY OF MICHIGAN
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Map showing the
operating field
of the

ATLANTIC
RADIO
COMPANY

with the location
of principal Sta-
tions to be equip-
ped with the new
combination
Sparkless Wire-
less Telegraph
and Telephone
apparatus.

The Wireless Telephone

in its present stage of development offers a greater field for profitable investment than did
the Bell Telephone thirty years ago. One hundred dollars invested in Bell Telephone stock,
when that company was starting to introduce its system, would have returned the fortunate

owners over two hundred thousand dollars.

ATLANTIC RADIO COMPANY

using the DeForest Wireless System, is erecting stations along the south Atlantic coast and
at important interior points, and plans to equip several hundred boats this coming season,
If you can invest $10.00 or more a month write for full particulars.

THE. ELLSWORTH COMPANY
49 Exchange Place, New York '

CUT THIS OFF AND MAIL AT ONCE.

THE ELLSWORTH COMPANY
49 Exchange Place, New York
Please send me full particulars relative to an investment of about $ ....... s in the

ATLANTIC RADIO COMPANY.

ME Blroal: o nnaannaesaree s Town: ooovrissariaseras State. s moa sony

When writing please mention “Modern Elael‘.rlcs."
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PATENTS

TRADEMARKS AND COPYRIGHTS
SECURED OR FEE RETURNED

Send model or sketch and du-:rlg:lun of your invention for
search of the U. 5. Patent records.

Our Foar Books mailed Free to any address.  Send for
these books; the finest publications ever issued for free
digtribution.

HOW TO OBTAIN A PATENT

Qur illustrated dsl?nlr page Guide Book is an invaluable
book of reference for inventors and contains 100 mechanical
movements illustrated and described.

FORTUNES IN PATENTS

Tells how 1o invent for profit and gives history of sue-

cessful inventions. Also list of Patent buyers.
WHAT TO INVENT

Containg a valuable list of Inventions Wanted and sug-
gestions concerning profitable fields of inventions. Also
information regarding prizes offered for inventions, among
which is a

PRIZE OF ONE MILLION DOLLARS
offered for one invention and $10.000 for others.
PATENTS THAT PAY

Contains fac-similes of unsolicited letters from our clients
who have built up profitable enterprises fou upon pat-
ents procured by us. Also indorsements from prominent
inventors, manufacturers, Senators, Congressmen, Govers
nors. «ic.

WE ADVERTISE OUR CLIENT'S INVENTIONS
FREE in a lixt of Surday Newspapers with two million
circulation and in the World's Progress. Sample Copy Free.

Electrical Case a Specialty.

VICTORJ.EVANS & CO.
(Formerly Evans, Wilkens & Co.)
Main Offices, 200 “'F’" Street, N. W.
WASHINGTON, D. C.

TUNING COILS
e $2.25

Up

Spark
Gaps
From
60c
Up

; S4.00
“Ifitis Wireless we have it”

Only house in Washington, D. C. carrying
a COMPLETE line of Wireless experimental
apparatus In stock.

Come and look over our stock and judge
for yoursell. Will gladly demonstrate all goods.

JOHN C. RAU

ELECTRICAL SUPPLIES

526 12th St. N. W. Washington, D. C.
All fnformaiion froe and good treatment assured

When writlng pleass mention "Modern Electrics."

When writing please mention “Modern Electrics.”

Wireless Apparatus

Ceco Transformer—Closed Core Type

A 250 watt closed core transformer 4s powerful as the
ordinary 8 in. spark induction coil for wireless work, ard
costs but $30, It is especially adapted to tuned trans-
mitting circuits. and can be runfrom any lamp socket
giving alternating current. We also build larger sizes up
10 10 kw. capacity at moderate prices. Complete parts for
2 50 mile tuned transmitting set consisting of 20 watt
transformer, large capacily glass ?'me condenser, oscillation
transformer Wit ndjusms. primary and secondary in-
ductances, and adjustable spark-gap making an accurate
model of 2 modern commercial station. complete for $00

Send for our deseriptive folder of experimantal appara-
tus for receiving and transmitting, including

Telephone Head Recelvers
Oscillation Transformers
Potentiometers

Translormers
Tuners Condensers
Detectors  Spark-Oaps

CLAPP-EASTHAM CO.

730 Bovylston Street BOSTON, MASS.

ModelLibrary Series

The Three Latest,

Static Electricity. Simple Ex-
perimentsin. By P.G. Bull.
73 pages, 51 illustrations.
25cts.

The Wimshurst Machine. How
to Make and use it. By A.
W. Marshall. 112 pages, 30
illustrations. 2dcts.

Inventions, How to Protect, Sell
and Buy Them. A practical
instruction book for the In-
ventor. By F. B. Wright.
114 pages. 25cts.

Our New List

Nearly 60 Books Sent Free.

SPON & CHAMBERLAIN,
123G Liberty St., New York

When writing pleass mentlon *“‘Modern Electrics.”*

Digitized by GO& !8[3

When writing pleass mention ““Modern Electrics.™

UNIVERSITY OF MICHIGAN

Ml VL B
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Talking Dynamos and Transformers

By Our BeERLIN CORRESPONDENT.

Professor W. Peukert has just pub-
lished* several important experiments
with talking dynamos and transform-
ers, which, on account of their far-
reaching importance are sure to excite
worldwide attention. i

Professor Peukert developed his ex-
periments as tollows. He first took
an iron ring, K, Fig. 1, made of soft
iron wire, wound in one piece. He

Fig. 1

then wound on it several turns of
wire, 1, the ends of which were con-
nected with battery e and transmitter
M. If one talked in M one could
hear the voice faintly by placing the
ear against the iron ring.

Speech, therefore, was made audible
without the use of a telephone recever.

The explanation of this, as well as
of the following phenomenae is, that
the iron molecules in the iron ring, are
made to swing in unison with the vi-
brations of the transmitter.

It is a well known fact that the per-
manent magnetism of tron may be
considerably affected by even weak
magnetical forces. Bearing this in
mind, Professor Peukert wound a sec-
ond spool of wire, 11, on the iron ring.

The result was indeed surprising.
At once the iron ring began to talk
astonishingly loud, and by varying the
rheostat, R, speech could be heard dis-
tinctly and plainly three to four yards
distant from the ring,

*E. T. Z. Berlin.

Digitized by GO\ 'gle

The second experiment is illustra:
ed in Fig. 2. Fig. 3 shows the arrange-
ment as actually used by the expari
menter.

A bobbin of wire was placed ULe-
tween the poles of an electro-magnet.
With this arrangement the reproduc-
tion of the voice was very satisfactorv,
and could be plainly heard all over a
large room. The strength and clear-
ness of the voice depends much on us-
ing the right current strength, and of
careful regulation with rheostat, R.

Reproduction of the voice is also
experienced, even if S S does not actu-
ally touch the poles of the electro-
magnet. It suffices that the spool is in
the magnetical field. Of course the
voice, in this case, is heard much faint-
er.

As the foregoing experiments show-
ed clearly that the most important re-
quirements are found in the perma-
nent magnetization of the iron, the

®
e M

Fig. 2

idea of using a strong permanent mag-
net was self-evident. The professor
therefore constructed a powerful per-
manent horse shoe magnet as illus-
trated in Fig. 4. Between its poles, N
and 5, the spool of wire, S 5, with soft
iron core, is anchored.

The results of this simple device
were amazing. The reproduction of

UNIVERSITY OF MICHIGAN
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the voice is extraordinarily pure and
clear, and is far ahead of the ordinary
telephone, which uses vibrating dia-
phragm. By skillfully proportioning
the tﬁﬁerent parts it has been possible
to evolve a new telephone receiver
which has been tried very successfully
lately over long distance telephone
lines.

There could hardly be a simpler in-
strument than the new receiver. There
1s no vibrating diaphragm to get out
of order, and as the magnetical cir-
cuit is entirely closed, there are prac-
tically no losses at all, and the sensi-
tiveness of the instrument is greatly
increased. In the ordinary receiver,
the diaphragm only vibrates, while in
the new one the entire iron mass—
which is quite large, compared with a
small diaphragm—vibrates down to

Fig. 3

the smallest particle. This explains
why the new instrument reproduces
so powerful. This result can even be
increased by placing a shallow, fun-
nel shaped ear piece on one side of
the magnet (Fig. 3, right-hand side).
By pressing this against the ear the
faintest sounds are made audible.

Another, and very important, feat-
ure of the new receiver is that the
disagreeable crackling noises so often
experienced with the old receiver are
entirely eliminated. Fig. 3 (left-hand
side) shows the simplest form of this
receiver.

By referring to Fig. 1 it will be
seen that the arrangement closely re-
sembles the ordinary A. C. transform-
er. Therefore experiments were made
with regular commercial transform-
ers, the results always being surpris-
ingly satisfactory. The big trans-

Digitized by GO'L rgl@
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formers used before large audiences
talked so clear and loud that every-
body in the audience was able to un-
derstand each word.

The experiments of the “talking
transformers” were then carried on

Fig. 4

further by replacing the transiormers
with a dynamo. Fig. 5 shows the ar-
rangement and connections. It is of
course self-evident that in this experi-
ment the dynamo must be at rest.
Most any dynamo may be used for
this experiment, the only requirement
being that the battery E and resist-
ance R is suited for each particular
dynamo. Professor Peukert usually
uses storage batteries at E, the num-
ber depending on the size of the ma-
chine.

J

\\
\

-4

I
e

Fig. 5

A 500-watt dynamo used worked so
well that it did not only talk, sing, or
laugh, but it also reproduced music
from pianos, cornets, pistons, etc., 1n
a truly marvelous manner.

Who would have guessed that such
a prosaic machine as a dynamo could

(Continued on Page 453)
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One Clock Made to Strike in Several Rooms

By C. B. McCauLky.

The following paper may be of interest
to some readers of MopErRN ELEcTRICS
How one striking clock may be made to
strike in several rooms.

First, in the case of an eight-day man-
tel clock. Remove the back, which is
usually held by four flat-head machine
screws. Then take the weight from the
pendulum, to prevent injuring the deli-
cate mechanism at the top of the pendu-
lum. Locate the hammer that strikes the
gong. Cut from a piece of rather springy
sheet brass a strip about 6 inches long
and 1/2 inch wide.

mmeﬁ

ME. -Fia. 1= =

Examine the base of the clock to see
if it is made of wood, which is nearly
always the case. 1f so, mount the strip of
brass or copper, as shown in Fig, 1 at S.
When the hammer H (Fig. 1) 1s raised,
indicated by dotted lines, it will make
contact with the spring S, which is held
in place by the bolt B passing through
the spring S and the bottom of the
clock. In case the bottom of the clock
is not made of wood or some other in-
sulating material (which would be a rare
exception), the bolt and spring must be
insulated from it by rubber or leather
washers X (Fig. 2). The hole K in
the base of the clock will have to be about
three times the diameter of the bolt, so

saszas GOOgle

that the bolt will not touch the sides of
the hole (Fig. 2). The washers P are
brass or copper.

" In the case of cabinet clocks, the spring
S is bolted to the side or back of the
cabinet. With the reader using a little
judgment this automatic circuit closer

-Fic 2=

can be easily constructed. The arrange-
ment of the striking circuit is shown in
Fig. 3. e
Common electric bells may be used as -
strikers by connecting both terminals of
the electro magnet to the binding posts
of the bell. A 4 ohm telegraph sounder
may be used by putting a piece of rubber

C

B ——Ih]ﬂr

ME. =R Fl Q. 3=~

over the end of the upper set screw, so
that the armature will make no noise on
being released. These bells or sounders
are connected in series, as shown in
Fig. 3. The number of cells of battery
required depend upon the length of cir-
cuit and number of strikers used. Com-
mon dry cells, or salamoniac barteries,
give good service.
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Pioneer Work With Edison+

By W, S. ANDREWS.

I had the honor to be associated with
Mr. Edison in the early days. Some
of Mr. Rice’s graphic accounts have
brought back to me memories of the
troubles and trials which we experienced
in those old days for the lack of material
and instruments; for instance, trying to
measure volts without volt-meters, am-
peres without ampere-meters, etc.

In the old days when we first started
in with electrical wiring we had no wire
of any kind, with the exception of a
limited quantity of some that was single
cotton covered. After a great deal of
work, however, we persuaded some of
the wire manufacturers to make for us
what was called cotton-braided wire,
which was covered with a coat of white
lead, and known as Underwriters’ wire.
But this was far from perfect, as mois-
ture took to it very quickly. After two
or three fires happened, it was re-chris-
tened “Undertakers’ wire.”

In 1883, on the Fourth of July, Edi-
son started his three-wire station in Sun-
bury, Pa. A quarter of a century ago;
a short time to look back to, but a long
time to look ahead to. In view of the
fact that such tremendous strides have
been made since that time, it may be in-
teresting to give a short account of some
instruments and apparatus which we used
in Sunbury station, also in testing dyna-
mos at ithat time,

All dynamos of the Edison system
were of the low-tension type, 115 volts
being about the highest pressure used.
These were all made at the Edison Ma-
chine Works, New York City. Three
types of belt-driven machines were stand-
ard at that time. This was in 1882,
These machines were standardized ac-
cording to the number of 16 C. P. lights
that they would carry without undue
heating. There was the Z machine which
would carry 60, the L which would carry
120, and the K, 240—each size thus car-
rying double the number of lights of the
one before it. These machines were short-
ly redesigned and relettered. The letters
were picked out from the alphabet with-
out regard to order at all. The largest

“eA talk before the Schenectady Section A. I E. E.,
October 29, 1008,

ity (A OK -SIE‘

was H, the next smaller Y, then S, T, R
and G. Why these letters were chosen I
do not know. The men in the testing-
room, however, found it so difficult to re-
member them that they adopted the fol-
lowing sentence—the first letter in each
word of which stood for a type letter of
a machine:

“Have You Seen Thomson’s Reflect-
ing Galvanometer?” :

In testing these machines electrically
they were connected to a large bank. of
lamps on the ceiling of the testing-room
which was very high. The bank consist™
ed of about one thousand 16 C. P. lamps.
There were no volt-meters at all, and the
only means we had for measuring was
by means of a standard battery made up
of very small Daniel cells. The solution
was carefully made of chemically pure
acid and distilled water. It was supposed
that the electromotive force of these cells
was 1.079. We connected them in series
with a Thomson galvanometer and high
resistance of 20,000 or 30,000 ohms; a
very crude way, but the best we had. It
was my especial duty, once each week,
carefully to clean the battery and renew
the solution so as to insure the voltage
remaining constant,

It was also common practice to check
the candle power of incandescent lights
by comparing them with a standard can-
dle which was supposed to burn 120
grains of tallow in an hour. Of course
we had to weigh this before and after
burning.

As early as the '80’s, as Mr. Rice has
already said, the term “weber” was used.
This was afterward changed to “am-
pere” in "85, at least in the Edison Ma-
chine Works. Later on, the electrical
unit of power became popularized by the
name of volt-ampere, afterward changed
to watt. Edison's dynamos were rated in
16 C. P. lamps as late as 1890. At this
time it became general to rate them in
watts or kilowatts. It was thought by
some a great mistake to rate dynamos in
kilowatts at that time.

In regard to measuring amperes, the
method we adopted down there was to
take strips of German silver, and, know-
ing the volts and resistance, we could
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figure out amperes. In order to measure
amperes from “jumbo” dynamos, which
delivered 400 or 500 amperes, we used
so-called shunt boxes—these being about
4 feet long and 24 inches square. We
generally calibrated the galvanometer as
we naturally would so as to read in am-
peres direct without any calculation. In
regard to the measurement of electrical
resistance, I do not know that there is
any method in use at the present time
which, is better than the one we had then.

The only means of maintaining normal
voltage in lighting plants was by observ™
ing a pilot lamp located on the headboard
of the dynamo. When a man was sent
out to set up a dynamo he would show
the engineer how bright this pilot lamp

ought to burn at the proper voltage.

In large isolated plants, Edison auto-

. matic regulators were sometimes used;
but these devices did more harm than
good because they relieved the operator
of responsibility, Edison would not have
them because he paid men to regulate the
voltage, and insisted that this was part
of their duty. Automatic regulation also
was expensive, and I know cases where
the regulator cost more than the dynamo.

The story of the Cumberland station
is worth recalling here. Word came to
Edison in New York that the Cumber-
land people were burning out armatures
rapidly,. I made my appearance at the
station in the evening and was met by a
colored man, the engineer. I asked him
if he were the only atteadant, and if he
attended the boilers, engines, machines,
etc. He said, “Yes, sah; I'm a hustler!”
I asked him if he had been burning out
armatures lately, and told him that I had
come from New York to give him advice.
I then asked him how he knew when the
dynamos were carrying too much cur-
rent. He said that somc one had told
him that when the wires were carrying
too much electricity they would get hot.
He therefore felt of the wires occasional-
ly, and if he found one getting hotter
than the others, he would put in a little
more resistance and cool it down. As
far as I know, this is the first record we
have of a “hot wire” ammeter.

I went back and reported to Edison.
Edison said, “We have got to get up an
ammeter.”” We set to work and made
some in about a week or so. We got up
"the old Edison pendulum ammeter, and
the first sample of this device was shown
to Edison at the machine works. He
said it was pretty good, but that we

saszas GOOgle
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needed something rough. “Have six
made up. When you examine and test
them in the testing-room, have them
packed and then call me. I do not care to
see them until packed and ready for ship-
ment.” When this was done, he was
notified and came in, Edison said, “Put
them on the table. Now, then, get up on
the table and kick ‘em off; for if the

won't stand this, they will never reac

Cumberland in operating condition.”
They were kicked off the table as hard
as the fellow could kick them, and sent
spinning over the floor. Edison then
said: “Now I will look at them.” Then
after a careful examination they were
approved for shipment. It is needless
to say there were no jewel bearings in
the instruments at that time.

INCREASED SENSITIVITY OF
ELECTROLYTIC DETECTORS.

Mr. Jégou, a Frenchman, has found
that by connecting two electrolytic de-
tectors in parallel, the sensitivity is from
20-40 per cent. greater as if only one
detector alone were used.

Contrary to Mr. Branley’s views, who
used the detectors in series, Mr. Jégou
not alone claims higher sensitivity, but
states the following advantages:

If one of the detectors should acci-
dentally get out of order, signals could
still he received, which would not be the
case if the instruments were connected in
series,

Furthermore, the fine Wollaston wires
are only used up half as quick, and the
resistance—which is about 50,000 ohms
per detector—is cut in half. Consequent-
ly much less gas is developed on the fine
wires, which in turn necessarily makes
the entire arrangement far more sensi-

‘tive,

“WIRELESS.”

WWhere are those eyes so blue,
Jn this cold world of ours?
RBeflecting cupids dart,

Each glance has greater powers.
Lock up your hearts, dear girls.
Escape while land is near.

0 stormy is the port,
Hhipwrecks of hearts we fear.

W. P. ExcLisH, Jr.

Note; The above ana%ram. by Mr. W. P. Eng-
lish, Jr., chief operator of the United Wireless Tele-

aph Co., of Hoston, was a to “Jack™ Binns,
the famous “C. 0. D." man.
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EDITORIALS.

In the November issue the Editor
called attention to the fact that it was
of the utmost importance that ama-
teurs refrain from annoying Govern-
ment and commercial stations. His
call was duly seconded by several oth-
er magazines, but it seems that de-
spite this, conditions have not im-
proved greatly of late. Those who did

saszas GOOgle
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not follow the notices
press will find food for
the following:

While the fleet was returning a few
weeks ago, it was impossible for the
Government operators to receive mes-
Sages on account of interference from

assachusetts amateurs.

In Brooklyn, N. Y., the Government
officials have forcefully taken down
several aerials of amateurs who, being
told not to interfere, kept on annoying
the Government stations the same ag
before,

Naturally the officials have taken
steps to eliminate all this, and it will
be only a matter of months before a
bill will be passed licensing all wire-
less stations in the United States, if
experimenters using sending instru-
ments continue to interfere with reg-
ular business.

How serious the matter stands may
be guessed by reading Dr. de Forest’s
letter, published elsewhere in this js-
sue.

Personally, the Editor does not be-
lieve that any amateur or experiment-
er wilfully interferes or annoys Gov-
ernment and commercial stations. It
seems that most of the offenders are
actually ignorant of the damage they
are doing. Most of them are unable to
read the codes fast enough, for lack
of practice, and when told to “get out”
nine times out of ten, do not under-
stand, and consequently pay no atten-
tion.

Most experimenters do not even
know the interference signal, and it is
published herewith. If you happen to
be an experimenter, and while work-
ing at your instruments you hear the
following signal repeated several times -

5 C - (99)

stop sending at once. This interfer-
ence signal should be sacred to every
wireless experimenter, and the Editor
appeals to the honor of everyone, to
whom wireless progress is at heart, to
respect this signal.

Most amateurs usually only wish to
communicate with one or more friends
a few miles away. The distances are
seldom more than three to five miles.
It would therefore appear that ama-
teurs and experimenters could with
very little experimenting find out
which would be the SHORTEST aeri-
al they could use to successfully trans-

in the daily
reflection in
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mit to the other station. The shorter
your aerial, the shorter the wave
length.

As Government and commercial sta-
tions usually employ only long wave
lengths, the chance of interfering with
them is reduced greatly if you use
SHORT AERIALS FOR SENDING.

I this is done, they will hardly ever
tell you to stop interfering, and for
yourself you will not be annoyed, ei-
ther.

It is also advisable to use as little
power in transmitting as possible. As
long as the station to whom you in-
tend sending, gets your signals clear
enough, be satisfied. Do not try to
use more power than is absolutely
necessary, and you will not interfere
with the big stations.

The Editor wishes to advance an-
other idea. Most experimenters own-
ing sending apparatus, usually also
own receiving instruments capable of
" picking up stations several hundred
miles distant. To do this, high aerials
are required. It is therefore suggest-
ed to use two separate aerials, one a
very short one for sending, the other
tall one for receiving. This will be
the ideal combination to steer clear of
all trouble.

If this is not done, and done very
quickly, you will be confronted, one
not all too distant day, by an official
who may ask you if you are prepared
to pay $100 or $300 license to operate
your station. Failure to do this will
mean that your aerial will be taken
down, and wireless, as far as an ama-
teur and experimenter is concerned,
will be a dead art, the same as it is to-
day in England, where nobody is al-
lowed to attach even a quarter inch
spark coil to an aerial without au-
thorization ffom the government.

Other papers please note.

WITH THIS ISSUE

a good many subscriptions of our orig-
inal subscribers expire. Don't fail to
re-subscribe at once; the green wrap-
per means the time is out, and vou
don’t wish to miss a single copy.

PREMIUMS shall be given to old
subscribers, who subscribe again this
month. See announcement of ‘Pre-
miums.’
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WIRELESS TO AND FROM
TRAIN.

Wireless messages flashed from a train
running at a speed of a mile a minute
were received on February 27 by an
operator stationed on the roof of the La
Salle street station. The messages were
sent by an operator on a special Lake
Shore train bringing Frederic Thompson
and members of his “Via Wireless” the-
atrical company to Chicago from Buffalo,
the train having been equipped with in-
struments under the direction of Fred-
erick Sammis, chief engineer of the Mar-
coni Wireless Company, for the purpose
of making the experiment,

The train, which left Buffalo at 10:30
o'clock in the morning, was composed of
ten cars. The instruments on the train
were operated by G. L. Schaefer, of the
North German {.loyd steamship Kaiser
Wilhelm II., and the receiving station in
Chicago was in charge of Neil McIntyre,
a wireless operator specially detailed
from the Cunard liner Lucania. Mr.
Sammis was in charge of all the Mar-
coni stations used in the experiment. One
station was at Cleveland, another at To-
ledo and a third at Elkhart.

The tests were watched by a score or
more who made the trip for that pur-
pose. The first message received was
when the train was eighty miles east of
Cleveland and running at an exceptional-
ly high rate of speed.

The first message received from the
train in Chicago was sent from a point
near La Porte. .

On the train, messages were received
before the train reached Cleveland, and
from that time until the train reached
Chicago.

BACK NUMBERS.

The demand for back numbers of
MoperN ELEcTRICS had been greater last
month than for any previous one.

The following issues only can now be
supplied at the regular price of 10 cents:
April (as soon as reprinted), October,
November, December, January, Febru-
ary.
We have about a dozen copies of each,
May, June and -August, left. These are
sold now at 50 cents each.

July and September are entirely ex-
hausted. We would like to hear from
readers who desire to sell their copies for
these months.
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A Microphone Detector

By ALFrep P. MoRGaN.

Some time ago MoberN ELECTRICS
published an article describing a novel
detector which made use of old safety
razor blades. The detector had a piece
of weighted pencil graphite placed across
the razor edges so as to make an im-
perfect contact.
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Fig. 1

The Shoemaker system at one time
employed a microphone detector which
made use of steel knife edges bridged by
several incandescent lamp filaments, for
commercial work, and obtained wery
good results, Four detectors in series
were connected up as in Fig. 2. Eight
blades are necessary and twelve pieces
of filament, each 1 1/2 inches long. The
filaments may be obtained from some old
16 C. P. burned-out lamps. Only the per-
fectly straight part of the filament should
be used. The blades, which are sep-
arated by about 7/8 of an inch (between
opposite edges), are held firmly in place

PHONES
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A
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Fig. 2

by clips made of spring brass. Three
pieces of filament are laid across each
pair of blades. ‘A very light strip of
hard rubber or wood is placed on the fila-
ments and pulled down by means of a
fine hair spring or a small rubber band,
the tension of which is adjustable with
a thumb screw. The tension of the
spring or band is always increased when

Digitized by GO\ 'gle

receiving signals from a nearby station
and decreased for the weak and distant
ones.

The construction of the base is clearly
shown in Fig. 1. No very definite di-
mensions are necessary nor can they be
easily given, for the sizes of razor blades
vary considerably. This leaves the ex-
perimenter free to utilize what material
he may have on hand. ;

The detector circuit and connections
are shown in Fig. 2. Four dry cells are
used. As the Shoemaker system employs
an aerial of the loop type the circuit for
this is given in Fig. 3. The condensers
are each very small, being about four
thousands of a microfarad in capacity.
They are each made of three sheets of
tin foil 1 1/2 inches long and 3/4 of an
inch wide interposed between sheets of
very thin oiled paper. The two tuning

LOOP AEFRIAL

coils are of course variable and have an
inductance equal to that formed by about
350 feet of No. 16 copper wire when
wound closely together.

This style of detector is now some-
what out of date, but will prove interest-
ing to those who own a Massie type mi-
crophone detector employing carbon
edges and a steel needle, or to those who
wish to experiment. An amateur can
make one of these detectors and it will
be more sensitive than the Massie type,
for the edges of the knives can be made
sharper. It may perhaps be well to say
that the knife edges and the filaments
should not be handled with the fingers,
but kept perfectly clean and free from
oily matter,

UNIVERSITY OF MICHIGAN
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Wireless Assoriation of

, Amerira
Hnder the Auspices of “Modern Elertrics”

To the Members of the Wireless Associa-
tion of America:

According to numerous authentic
reports in the daily press the question
of wholesale interference (whether
deliberate or unintentional matters
little) on the part of amateur wireless
operators has recently become acute.

Governmental stations have suf-

- fered most from this cause, on ac-
count of the great importance and ur-
gency of much of their business, cer-
tain commercial wireless stations not
equipped with perfected tuning de-
vices, have also been seriously inter-
fered with by the countless spark sta-
tions of energetic but unthinking stu-
dents. .

It is not the desire of any one to
put a damper on the enthusiasm for
wireless work which so many Ameri-
can youths are displaying, but for
their own best interests it is time to
sound a careful warning.

If the present promiscuous working
of unlisted sending stations continues
as it has, means, effective and drastic,
will certainly be taken to remedy this
evil, and that right quickly.

Without question Congress will be
asked to pass legislation requiring li-
censes for all transmitting stations,
limiting their number in given dis-
tricts, limiting their power, and pre-
scribing the wave length that may be
employed.

All stations not belonging to the
government or to legitimate commer-
cial companies will doubtless be abso-
lutely prohibited by law, if the pres-
ent inconsiderate interferences are
continued.
 Such legislation will not be engin-
cered by wireless experts, versed in
the art, and who alone are competent
to frame intelligent restrictions which
shall not hamper the proper develop-
ment of the new art.

“If such legislation be hurried, ill-
considered, and too sweeping, it will
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be a very great misfortune, but such
can be confidently expected unless
amateurs at once limit the power and
the activity of their transmitting sta-
tions.

Members of the Wireless Associa-
tion of America have it largely in their
power to avert this legislation. In
your own interests, therefore, do so.

Put up as many receiving stations
as you wish. You can have all the fun
and obtain all the telegraphic practice
and instruction you desire, without in-
terfering with any one.

But transmitting stations of more
than one-quarter horse power, and
they only with very carefully tuned
radiating circuits, and wusing wery
weakly damped oscillations, should be
at once discontinued if within fifty
miles of a government station.

Furthermore, confine your transmit-
ters in every case to wave lengths of
less than 250-300 meters.

If you can not do this, turn your
spark coil into an X-ray machine!

Disregard of such warnings, wheth-
er or not you consider them right and
just, will certainly result in -drastic
prohibitive legislation, at no far dis-
tant date. Cordially yours,

Lee de Forest.

New York, March 1, 1909,

W. A. O. A

The Wireless Associa-
tion of America, headed
by America’s foremost
wireless men, has only
one purpose: the ad-
vancement of “wireless.”
If 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. 8. It will guard vour interests when
occasion arises, '
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Radio-Goniometer of the Bellini-Tosi System
By A. C. MARLOWE.

Paris Correspondent MobErN ELECTRICS.

The present engraving shows a view
of the instrument known as radio-goni-
ometer or director, which forms part of
the Bellini-Tosi system of directed waves.

Fig. 3
The new method is creating considerable
interest in Europe, as -t is clzimed to
solve the much-sought problem of direct”
ing waves to a desired station. The ra-
dio-goniometer is used in connection with
a triangular antenna (Fig. 1), having the
two main wires E F supported on a single
mast G and connected with the instru-
ments at the station. There are two sets
of trianfular antennae placed at right
angles ( Fig. 2), with the radio-goniome-
ter R mounted as shown. It consists of
a central coil S which turns about a shaft
so as to take any direction. This coil is
connected to the usual wave-producing
apparatus. A fixed coil M placed outside
of the movable coil is connected to the
set of mast wires A B. A second coil N
of like construction is joined to the sec-
ond set of mast wires lying at right an-
gles (A-1, B-1) to the former set. The
action of the mast systems, considered
separately, is the following. When
waves are set up in the system A B, the
waves are given off in a general front
and back direction from the plane of
A B and not from the sides, seeing that
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at the sides the effect of the two nearfly
vertical wires is neutralized. In the same
way the second system A-1 B-1 sends off -
waves at right angles to the former set.
If now we excite the twe systems at the
same time, the result wili be waves given
off in a certain direction, which depends
upon the relative value of each circuit.
Thus, if A B is excited alone, the waves
will naturally be in the horizontal direc-
tion, and A-1 B-1 will give waves in the
vertical sense. With both circuits excited
equally we will have waves proceeding
at an angle of 45 degrees, and so on.

To excite the circuits we use the mid-
dle coil S, which receives the impulses
from the apparatus. When S is placed
parallel to the coil M, it has an inductive
effect upon this coil and no effect upon
the second coil, therefore the mast system
A B is excited alone, and the waves are
horizontal, or east-west. Placed parallel
to N, the result is that the waves are ver-
tical, or north-south. When at 45 de-
grees it has an equal effect upon the two
coils and the waves are now at 45 de-
grees, or northeast-southwest. Turning
through any other angle, the wave-direc”
tion follows this angle all around the
horizon.

E 3
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But the waves still follow two direc-
tions (north-south), and it is desired to
cut off the waves in one direction so that
we only have the north-directed waves,
for instance. This will give us a truly
directive system. The inventors do this
by using a simple vertical antenna mount-
ed at Cg in the center of the crossing tri-
angles, This wire acts to cut off all the
waves proceeding toward the rear and
only allows the front waves to be sent
out, so that now we can direct our mes-
sages to a determined point anywhere on

{Continued on Page 488)

Original from

UNIVERSITY OF MICHIGAN
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A Tesla Disruptive Coll

By C. CLARENCE WHITTAKER.

The “Tesla” disruptive coil is a coil
which increases both the tension and the
frequency of the current of an ordinary
induction coil. In the larger coils of
this kind all insulating parts are made of
hard rubber and the whole coil is im-
mersed in paraffine oil.

In the coil which we will here describe,
hard rubber and oil will be replaced by
glass and paraffine respectively, as these
are the next best substitutes. Fig. 1
shows a vertical cross section of this
coil. The primary coil consists of about
twenty-five turns of large rubber-covered
wire, such as flexible lamp cord, wound
in one layer. Itis wound on a glass gas
lamp chimney. The tube on to which
the secondary is wound is made of some
hard wood such as maple. It is highly
important that this should be entirely
free from all moisture. After it has been
turned to the proper dimensions it must
be dried in a hot oven, after which it
should be thoroughly soaked in boiling
paraffine. This will render it entirely im-
pervious to moisture. The secondary is
wound on to this and consists of one
layer of No. 32 or 34 D, C, C. copper
wire. The ends of this layer should ex-
tend about an inch beyond those of the
primary layer. It will be seen from the
illustration that the relative position of
the secondary and primary coils is the
reverse of that in an induction coil ; that
is, the secondary lies within the primary.
The upper terminal of the secondary is
brought directly to the top through a
glass tube; the lower terminal, on ac-
count of the great difference of potential

L=
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Fig 2
existing between these two ends, must be
brought to the top by leading it through
another glass tube, which has been fitted
to a hole drilled lengthwise in the wooden
form and to a shallow slot nearly per-
pendicular to this hole.

The base is attached to the hard-wood
form, as shown in illustration, and con-
tains two binding posts to which are led
the terminals of the primary.

saszas GOOgle

The whole coil should now be warmed
so that when the molter paraffine P is
poured between the outer glass and the
secondary, no fractures will occur.
Enough paraffine must be poured in to
completely fill the glass. After this has
cooled, a thin wooden top, previously
boiled in paraffine, may be fitted around
the terminal tubes and attached to the
hard-wood form by means of wooden

w
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plugs W W, These secondary terminals
should be situated as far distant as pos-
sible, as the brush discharge from this
current is very marked. The connections
are shown in Fig, 2,

The primary of this coil may be
thought of as analogous to the antennae
of a wireless station which is transmitting,
and the secondary as analcgous to one re-
ceiving. In regarding the coil in this light.
the value of condensers coupled to the
spark of the transmitting apparatus in
wireless telegraphy is clearly shown by
the following: When the condenser C is
not used with the coil, only a small current
is noticeable at the disruptive terminals:
but when the condenser is attached, as in
Fig. 2, a multitude of high tension dis-
charges occur,

However paradoxical it may seem that
this disruptive discharge is of so high
a tension and frequency that no percepti-
ble shock can be obtained from it, it is
nevertheless true. The slight burning
sensation which is experienced when the
current is passed through the body when
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contact is made with the bare hands van-
ishes when contact is made with metallic
objects held firmly in the hands, on ac-
count of the greater surface offered by
these electrodes.

With this current, exhausted tubes may
be made to glow brightly, but differently
from those operated by an ordinary in-
duction coil. Both terminals in the tube
exhibit the same brightness on account
of the condenser in the circuit, which
tends to make each alternation of the
current of equal moment.

TO MAKE A WATER RHEOSTAT
By J. S. WELTER.

A water rheostat for reducing 110 or
220 wvolts alternating or direct current
down to the proper valve for running
spark coils or small motors, etc., can be
made at small expense.

The materials needed are two pieces of
sheet lead 1/8 inch thick and 1/2 inch
wide and 7 inches long, and two bindin
posts. The posts on battery carbons will
do very well. Procure a battery jar 5x7
or 6x8 inches in size. The lead strips
should be bent in the shape shown in
Fig. 2 and holes drilled to fit the binding
posts, in the strips 1 1/2 inches from
bend in the short side of the strips. Fas-
ten binding posts on strips, as shown in
Fig. 2. The strips should fit tightly on
the jar with binding posts on the out-
side. To operate, put strips on jar, as
shown in Fig. 1, and fill jar with soft
water to within one inch of the top. For
110 volts add two teaspoonsful of com-
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mon salt, and for 220 volts one teaspoon™
ful. If this does not give enough cur-
rent, add more salt. The amount of
current can be varied by moving the
strips closer together or farther apart.
The closer they are the more current
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flows. Fig. 3 shows the proper connec-
tions for use with same. The writer has
used this rheostat with a 2 inch wireless
coil with very good success.

A SMALL ELECTRIC WATER
HEATER.
By A. B. ProuTy.

The following is a description of a
small water heater which has proved very
satisfactory. It is very useful in heating
a small amount of water for shaving or

s~ ComnngcT To LamP Como
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similar purposes. It is of such small size
tﬂl;at it may be easily carried in a traveling

g

It consists of a copper tube A 6 inches
long and 1 1/2 inches in diameter. The
tube should be made of No. 22 gauge
sheet copper, and have a iap joint. The
copper cap B should be 1/4 inch deep and
1 1/2 inches in diameter. It should be
firmly soldered to the bottom of the tube.
A porcelain insulating tube 5 inches long,
11/16 inch in diameter, and with a 3/%
inch hole, is next obtained. The head of
this tube is sawed off, as it is of no use.
About 100 to 150 ohms of German silver
wire, No. 24 or No. 22, is now wound
on the tube, in such a manner that the
adjacent turns do not touch. One end of
the wire is brought up through the middle
of the tube, so as to have both ends at
the top. These ends are soldered to a
piece of lamp cord, and then taped. A
heat-resisting cover D should next be
made. It must be about 1/4 inch thick,
and have a small hole through the center
to allow the cord to pass through. The
coil of wire is inserted in the tube, and
a mixture of quick-setting plaster of
Paris poured in until the tube is com-
pletely filled, when the cover is firmly
imbedded in it. The ends of the con-
ducting cords, which may be of any
length, may be attached to a socket plug.

The heater is placed in the vessel con-
taining the water, and the current is
switched on. It only takes a very few
minutes to heat the water to the boiling
point. The heater is very useful and
well repays one for the trouble of mak-
ing it.

This heater works of course only on
110-120 A. C. or D. C. current.
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BROWN @& SHARP WIRE GAUGE.

Number and Diameter in Inch and
Millimeter.

0000 460 11684119 036 0912
000 410 10414/20 .032 .813
00 365 . 926521  .028 .724
0 325 825222 025 .643
1 280 734823 Q023 .574
2 257 654324 020 511
3 229 582625 018 455
4 204 5189 26 0l6 404
5 182 462027 014 360
6 162 4115/28 013 .320
7 144. 3665 29 011 287
8§ 128 3264 30 010 254
9 114 2906 31 009 .226
10 .01 258832 008 .203
11 091 2304 33 007 .180
12 081 2052/ 34 .006 .160
13 071 ‘182935 006 .142
14 064 1628 36 005 .127
15 057 1450{37 004 .114
16 051 129038 .004 .102
17 045 1.150(39 003 .089
18 040 1023|40 003 078

AEROPHONE HEARD 200 MILES

Boston.—A. Stein, of the National
Signaling Electric Company, made the
statement that clear and audible speech
by aerophone had been transmitted for
200 miles.
from Plymouth, Mass., to a station at
Jamaica, L. L.

A_CLOCK FOR EIFFEI TOWER.
- Experiments are being made with the
object of utilizing the Eiffel Tower as a
novel form of clock, by means of an
electrical apparatus which flashes enor-
mous illuminated figures from the second
platform so as to be visible over the
greater part of Paris and even the sub-
urbs.

PREMIUMS.

We have decided to make a new rule
in commection with our premiums. We
will give any of the premiums (for the
necessary subscriptions) which have been
published in the various numbers. We
‘therefore do not restrict new subscribers
to certain premiums, published originally
for certain months.

Talking dynamos now, eh? That’s
nothing. You ought to listen to our
“talking” gas meter when its wheels
spin around, and it yells “1,000 cubic

feet” before vou count ten.—“Fips.”
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This feat was accomplished -
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@orrespondenre

Editor Modern Electrics, New York:

Dear Sir: In the November issue
you published an article describing an
arc lamp as a receiving detector,

I would say that since last year my
friend, A. Wolff, of this city, and my-
self, have been communicating with-
each other, using the arc lamp as de-
tector. :

One morning I was running an arc
lamp, while experimenting in aeropho-
ny. Suddenly I began to hear sharp
buzzes in the are, which sounded ex-
actly like some one telegraphing.

I went over to my wireless set and
listened in, finding to my surprise that
Wolff, who uses the A. C. current of
the power line on his coil, was sending.

Our stations are exactly five-eighths
of a mile apart. I afterwards told
Wolff of my experiments, and we de-
cided to communicate with each other
without the use of aerial or ground.

I have a six-inch coil connected with
the 110-volt A. C,, using a Wehnelt
interrupter. A. Wolff has an arc lamp
running from the A. C. at his home.

I usually “transmit” with my coil,
without using any aerial or ground,and
Wolff can always distinctly hear from
the buzzing of his arc lamp what I am
transmitting. When I finish sending,
I switch in my arc lamp, while Wolff
will start sending, and I can always
read the messages plainly.

We have communicated in this man-
ner for some time, and as we use no
aerials nor ground, we never have ex-
perienced interference from other sta-
tions. In other words, we are tele-
graphing over the city’s power line.

Sincerely yours,
Henry Heim, jr.
Alameda, Cal. '

SPECIAL.

To new subscribers, mentioning this
notice, we will send free of charge the
January, February and March issues, and
start the subscription with April, if the
regular subscription price is sent in.
Offer expires April 15. Premiums are
not affected by this offer.
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Wireless Aepartment

Wireless Telegraphy
By MeLviLLE EastEaM anp O. Kerro Luscoums,
' (Part IL)

In our previous article we described
several systems for generating electro
magnetic waves, the last being the one
which the writers consider the most sat-
isfactory. It is our intention in this ar-
ticle to give a more detailed description
of the various instruments employed and
their proper selection and use, It is as-
sumed that alternating current is avail-
able at ordinary potential, that is, about
110 volts. The question of the proper
spark frequency to employ has not re-
ceived the attention justified by its im-
portance, although a number of writers
have of late commented favorably on
the use of a high spark frequency for
two different reasons, the first being, as
Lord Raleigh has shown, that the ear is
much more sensitive to a high note than
to a low one, and secondly, because at-
mospheric disturbances (X’s) are found
to always give a sound much like that
of a low frequency spark and so con-
fuse the operator, while a spark of high
frequency may be read through quite
strong disturbances, In spite of this, it
has been found that a spark of very low
frequency, too low, in fact, to make a
musical note (which requires about 15 a
second), can be heard at a greater dis-
tance, the energy being the same in both
cases. In view of the fact that there is
some doubt as to the most satisfactory
spark frequency, it would seem best to
employ apparatus designed so that any
ordinary frequency may be used by only
changing its adjustment. The writers
personally believe that an extremely low
frequency, about 5 a second, is preferable
for calling another station, and a spark
of about %DD per second would give the
best results for sending messages, as the
low frequency spark can be heard much
farther, while the high frequency note
is better for fast sending, and for the
elimination of “atmospheric.”

As mentioned in the previous article,
two different types of transformers are
available, known as the open core and
closed core types. The open core type
has been used much more generally in

,Google

wireless work because it was the nat-
ural development from the induction
coils which were first used in wireless
telegraphy. The open core transformer,
due to its uncompleted magnetic circuit,
requires about five times as many turns,
to produce a certain potential, as are
necessary on a closed core transformer,
in both primary and secondary, and this,
of course, means that the loss due to re-
sistance is five times as great as in the
latter type.

The method most often used for con-
irolling either type is a variable resistance
coil, which, of course, uses up a part of
the energy in heat, while controlling the
flow of the current. It is much better
practice to use some form of impedance’
coil, as this simply limits the current, but
does not in itself use up any amount of
energy. It may be said that practically
all modern high power stations are using
the closed core transformer with imped-
ance control. The potential which the
secondary of the transformer should give
will depend upon the amount of power
which it is intended to use, varying from
about 4,000 volts at 1/2 K. W. to 20,000
volts at 20 K. W.

The ordinary commeicial transformer
has often been found unsatisfactory for
wireless work, because the coupling be-
tween primary and secondary is too close.
A transformer having a very high mutual
inductance (close coupling) between pri-
mary and secondary, has a very strong
tendency to maintain a constant potential
across its secondary terminals, exactly
what is not wanted, because when the
condenser discharges across the spark
gap, there is, for an instant, a “dead
short” on the secondary. With a trans-
former having a high mutual inductance,
this short circuit allows an arc to form
at the gap, due to the increased current.
By putting a series inductance in either
the primary or secondary circuit, this
tendency may be partially overcome.

If this series inductance has just the
proper impedance to operate with the
condenser employed, a condition of res-
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onance can be had in which the capacity
of the condenser is just sufficient to over-
come the inductance of this series coil,
that is, the lagging curreat caused by the
inductance coil is neutralized by the lead”
ing current, due to the capacity. The
proper inductance to use in series with
the secondary of a very closely coupled
transformer may be found by making

2 T n L, equal to where n

1
2MnC
is the frequency of the alternating cur-
rent supply, L the inductance of the series
coil in henries, and C the capacity of con-
denser in farads. The inductance of the
transformer can, in most cases, be neg-
lected, as it drops to practically zero when
the other quantities are right. When the
above equation is satisfied, the impedance
of the secondary circuit is practically zero
and the current flows with only the re-
sistance in the primary and secondary
circuits, and in the series inductance to
be overcome,

The tendency for an arc to form is
practically removed in this case, as the
arc destroys itself, due to the following
cause. As soon as the condenser dis-
charges, and the gap becomes conducting,
the condenser is virtually short circuited,
and the current is greatly decreased, be-
cause the impedance is operative, as the
capacity does not now tend to neutral-
ize it.

By eliminating arcing at the spark gap,
the heating is reduced to a minimum, and
the necessity for compressed air, rotary
spark gaps, or similar devices is obviated.

Another advantage of this resonance
arrangement is that by opening the spark
gap so far that a spark is not produced,
the current oscillates back and forth with
each alternation, and increases with each
swing until the condenser is charged to a
potential sufficient to jump the spark gap.
In this way a spark frequency may be
produced as low as several per second,
with a corresponding increase in the en-
ergy of each spark, due to the stored-up
energy of a number of alternations.

Where a transformer has a sufficiently
low mutual inductance, it may be made
self-controlling, that is, it will require no
resistance or inductance to limit the cur-
rent, and resonance may be produced
with no inductance except that possessed
by the secondary of the transformer
itself. A transformer having these quali-
ties is much to be desired for wireless
work,
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In the usual wireless telegraph installa-
tions, the power factor is very low, that
is, the product of the volts and amperes
is not equal to the watts, but is materially
greater because the current and E. M. F.
are out of phase with each other, on ac-
count of the inductance in the primary
circuit.: The power factor of a non-
resonance transformer is usually about
50 per cent., while that of the resonance
type is much higher.

Transformers are usual’y rated in Kil-
owatts or fractions thereof, at 100 per
cent, power factor. This would mean
that a 1 K. W. commercial transformer
working at a 50 per cent. power factor is
only good for 1/2 K. W., although it
may usually be operated at a somewhat
higher power, as it is only used inter-
mittently in wireless work.

The voltage of a transformer should
be such that when operating at full
power, the condenser it is intended to
operate with will be charged to that po-
tential by the energy in a single alterna-
tion.

The voltage of a resonance transform-
er does not depend on the ratio of the
primary to the secondary turns, but va-
ries with the energy supplied.

The selection of a suitable condenser
is a problem which should be given as
much consideration, at least, as any other
part of a sending station’s equipment. It
has been the general custom with many
amateur and professional designers of
wireless apparatus to use some form of
the antiquated Leyden jar, although any
one can easily see that it is extremely in-
efficient in a number of ways. The only
really useful part of the Leyden jar is,
of course, the dialectric and the metal
coating, and of the total volume required
for a condenser of this sort, only about
5 per cent. is used in this way, the rest
being taken up by air space, and as a
cubic inch of glass is capable of storing
only a certain amount of electrical en-
ergy, it will be seen that Leyden jars
require about 20 times as much space as
is really necessary. Probably the most
serious objection to the Leyden jar is
the large amount of “brushing” which
takes place at the edges of the tin foil,
as this brushing shows up both as a very
large loss of energy, which may be de-
tected by the heat generated and the
change in capacity, the brush acting like
an additional conducting surface, and so
increasing the capacity, and as this in-
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crease only takes place during the first
part of the wave train, the wave length
is not the same at the beginning and at
the end of a wave train. '

In one of the most recently constructed
condensers of the Leyden jar type for
a United States battleship, the amount of
heat generated was so great that in spite
of the immense surface exposed, it was
found necessary to place an electric fan
underneath it to prevent the condenser
from getting too hot.

Condensers may be divided into a
number of general types; the Leyden jar
type is the best known and is essentially
a jar of “Jena” glass, or some other
glass, having a very high disruptive
strength. This jar is coated inside and
out with metal foil with the exception of
the space near the top, which is left bare
to prevent sparks from jumping over the
top. A number of modifications of:this
jar have been made, one of which is the
Shoemaker type, in which the jar is made
about 2 1/2 inches in diameter and 24
inches long.

The “Telefunken” high power type is
about five feet long and six inches in di-
ameter. The “Mosciki” type is made in
the form of a tube, the metal coating
extending within a short distance of each
end, the glass having a greater thickness
at the ends, as electric strain is much
greater there. Pickard has improved the
method of making these jars by burning
into the glass a thin metal coating, and
strengthening this by an electro plated
layer of metal over it. The main ad-
vantage of this type is that the coating
cannot blister, a fault which is common
to almost all other jars. All of the above-
mentioned condensers have the disad-
vantage of wasting a great deal of energy
in the form of heat, and of varying their
capacity during operation as before men-
tioned.

It is usually considered better engi-
neering practice to use some form of the
plate type condenser. A condenser made
of pieces of plate glass coated on each
side with metal foil, and immersed in oil,
has been successfully used by Stone,
Pierce and others, the oil preventing the
corona or brush at the edges. Massie
uses sheets of rubber with tin foil not
immersed.

The Clapp-Eastham Co. make a con-
denser of thin sheets of glass coated on
hoth sides and cast in a solid insulating
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compound, which increases the mechan-
ical strength, as well as preventing brush-
ing. These are usually made in units of
02 M. F., one unit being used for each
250 watts of power. By various connec-
tions, these can be arranged for any ca-
pacity required. Marconi, in his high
power stations at Glace Bay and Clifden,
is using large metal sheets with air as
a dialectric. His total capacity at each
station is about 1 M. F.

Probably the best condenser to-day is
that of Fessenden, which he has covered
by broad patents. It is very simple, con-
sisting of metal discs about 14 inches in
diameter, separated by an air space of
about 1/4 inch, every other plate being
supported by a central rod, the alternate
plates by metal supports at the outside
edge. These condensers are built up
about five feet high, and enclosed in air-
tight steel tubes and air forced in until
the pressure is about 250 pounds per
square inch,

The break-down strength of air under
this pressure is very much higher than
at atmospheric pressure. The brush ef-
fect is only slight, and it has been no-
ticed that when any pair of plates arc
across, the heat generated soon raises the
pressure to a point where the arc can no
longer be maintained.

As the proper capacity for a sending
condenser depends upon the power, wave
length, spark frequency and persistency
of wave train, etc., this will be left for
discussion in a later paper.

RADIO-GONIOMETER OF THE
BELLINI-TOSI SYSTEM.

({Continued from Page 480)

the horizon. In practice we first use the
single antenna. When a message comes,
we put in circuit the combined system,
and by turning the radio-goniometer we
can find the position in which we again
receive the signals. A second and like
instrument serves for the sending, and
its pointer is put on the same scale-mark,
so that we can now transmit to this sta-
tion alone, The present system is per-
fected by actual work carried on upon the
Channel coast of France between threa
posts, havin% Dieppe as a center and
working to 107 miles and less. The po-
sition of a distant station can be found
to within one degree.
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Development In Wireless Telephony

By WiLLiaM MAVER, Jr.

{Concluded.)

A detector such as is employed in
wireless telegraphy, is availed of in wire-
less telephony. Fessenden and Poulsen
use the electrolytic, or liquid barreter,
or a thermo electric couple as detectors,
while de Forest utilizes the audion, all
in combination, of course, with a tele-
phone receiver in a local circuit.

The Telefunken Company in Ger-
many, experimenting with wireless tele-
phony employ the singing arc burning in
air with a water cooled copper electrode.
It having been found that with the arc
burning in air the frequency of the os-
cillations is increased by putting a num-
ber of arcs in series, the Telefunken
Company place six of the arcs in series
on a two hundred and twenty volt sup-
ply circuit, and twelve arcs on a four
hundred and forty volt supply circuit.

Reports of these experiments place the
speaking distances at about twenty-five
miles, These and other experimenters
in wireless telephony in which the arc
oscillator is employed, indicate that con-
siderable difficulty is met with in main-
taining a uniform tone of the voice in
the telephone; the words being receiv-
ed in alternately low and high tones, ren-
dering speech indistinct and very hard
to understand. This is doubtless due
to irregularities in the operation of the
arc,

In connection with the wireless tele-
phone experiments thus far made by
Mr. Fessenden, between Brant Rock,
Mass., and a station in the vicinity of
New York City, it is reported that
speech has been transmitted with an
expenditure of only two hundred watts,
less than one-third of a horse power.
On this basis Mr. Fessenden concludes
that with a mast six hundred feet high
and an expenditure of ten K. W, it will
be possible to telephone between Amer-
ica and Europe without wires.

It may be noted that Mr. Fessenden
has in operation a wireless duplex tele-
phone system in which he employs an
inductance and capacity to balance, as in
wite telegraphy, but, of course, no resist-
ance,

A great advantage to be obtained by
sustained oscillations, bhoth in wireless
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telegraphy and telephony, is that the
property of resonance may be more ful-
ly availed of than with more or less in-
termittent oscillations. In some respects,
however, perhaps sustained oscillations
and the better resonance gained thereby
may be of more utility for wireless tele-
graph purposes than wireless telephony,
especially as regards increased distance
of transmission. This appears obvious
if it be considered that in both wireless
telegraphy and wireless telephony the re-
ceiving apparatus is practically the same.
In wireless telegraphy, however, the full
effect of the radiated waves from maxi-
mum to zero is available, Whereas only
a comparatively small portion of the re-
ceived wave energy, namely, the modifi-
cations of the wave energy due to the
action of thle microphone transmitter
(about five per cent. of the total en-
ergy, it has been estimated), is avail-
able in wireless telephony. Improve-
ments in the direction of more powerful
transmitters whereby a large percentage
of wariations in the amplitude of the
waves may be obtained, are now to be
looked for. It is_stated that Fessenden
expects to perfect a transmitter capable
of producing a variation of twenty-five
or fifty per cent.

As the writer remarked in the open-
ing words of his paper on “Wireless
Telegraphy,” read before the association
last year, “wireless telephony, if only
available for a comparatively short dis-
tance, obviously could be installed to ad-
vantage in the officer’s room of every
ship that floats ocean, lake, river or har-
bor,” because of the fact that it requires
no specially trained operator. But it
was, of course, assumed that the appara-
tus would be considerably less compli-
cated than that in use in wireless teleg-
raphy. At present this is not the case,
and the amount of expertness necessary
to properly manipulate the present ap-
paratus is, rather beyond that now pos-
sessed by the ordinary ship’s officer.

Still, wireless telephony may now be
said to have arrived at a point of prac-
tical utility, although, of course, as pre-
viously intimated, it is still susceptible of
much improvement in many directions.

(Continued on Page 447)
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A Tuning Transformer

By CaaArLEs CHEEVER,

Make a cardboard tube 4 inches in
diameter and 6 inches long by wrapping
two layers of thin cardboard on an old
wire spool and glueing the layers to-
gether. The tube should be wound with
string while drying, to hold the outer
layer of cardboard in place. After it
has dried remove string and wind the
tube with one layer of No. 22 S. C. C.
magnet wire, beginning 1/2 inch from the
end and ending 1/2 inch from other end.
When the wire has been wound it should
be given a coat of shellac and the spool
removed.
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Three end pieces 5 inches square by
1/2 inch thick (B, D and H, Fig. 1)
should be cut out, and also a baseboard
(K, Fig. 1) 14 inches long, 6 inches
wide. A circle C large enough to fit
closely inside the tube should next be cut
out. Find center of each of the square
pieces, and on one B draw a circle of
the same diameter as the circle C, and by
means of screws, screw C onto B, so that
the circle C coincides with circle drawn
on B. Make a point 1 inch directly be-
low the center of B and another the same
distance directly above center. At these
points bore a hole slightly less than 3/16
inch, through B and C, as shown by
dotted lines. (Fig. 1.)

Cut a circle from the center of the
second square piece D, the size of the
outside diameter of cardboard tube. Slip
D over the end of the tube and glue
firmly, so that the end of the tube is
flush with the outer surface of the piece
D. Now slip the other end of the tube
over the circle C and glue it, so that the
whole primary coil will set evenly.
Mount two binding posts 1 and 2 (Fig.
1) in a suitable position on B and con-
nect one end of primary to post No. 1.
The other end of winding is not used.

oigiized vy (GOOGI@

Bare a 1/2 inch strip on the top of the
winding and mount a slider L so as to
make a contact with the winding. A
good method for baring wire and of
making slider has already appeared in
back numbers of “M. E.” The slider is
connected to post No. 1. This finishes
the primary,

Make another cardboard tube S inches
long and 3 1/2 inches diameter in the
same way as the first one was made. Cut
out two circles 1/2 inch thick, which
will just fit in the ends of second tube,
as E and C (Fig. 1), and bore holes 1/4
inch diameter above and below center of
each in the same manner as in B. Also
bore 3/16 inch holes in the square end
H, as in B.

Wind the tube with one layer of No.
36 S. C. C. magnet wire, winding in the
same direction as in primary. Take off
taps every 1/2 inch of winding and stop
winding 1/2 inch from each end. The
best method of doing this is to make a
hole in the tube every 1/2 inch and push
taps down through.

A nine point switch is arranged on one
of the circles in such a manner that lever
will not interfere with the holes bored.
This will not be described, as much de-
pends on kind of a switch used. Con-
nect the taps to switch as is shown in
Fig. 2, in which A is the tube with the
taps 1,2, 3,4,5,6,7 and 8, and G is
an end view of the same, showing switch.
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Two brass rods are now obtained
13 1/4 inches long and 3/16 inch di-
ameter. Thread one end of each rod
for a distance of 1/4 inch to take an
8/32 inch nut. If the amateur does not
possess a die and tap it is advisable to
buy one of size mentioned. Drive the un~
threaded ends of the rods in the holes
bored in B, so that rods take position
of J and I (Fig. 1). Glue the circles
E and G in the tube so that ends are
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flush with tube, having the holes in line
so that the tube will slide freely on the
rods J and I. On the ends G and E ar-
range two brass springs M and N so that
they will make contact with rods ] and 1.
One spring is connected to switch handle
an_cll other to the other end of secondary
coil.

Mount primary coil on base board,
having B 1/2 inch from end of board.
Then mount end H 1/2 inch from other
end, passing threaded ends of rods
through holes in H. Screw a binding
post to each rod. Coil is now completed
except giving woodwork a good coat of
shellac.

Connect antennae to post 1 and ground
to post 2, and connect the detector D
and receivers, as shown in Fig. 2. A
condenser may be used between post 3
and detector if desired. The wiring dia-
gram is for so-called thermo-electric de-
tectors. If an electrolytic is used, a
battery and potentiometer must be used
and connected as shown in diagrams of
previous issues of “M. E.”

A SMALL DISTILLING PLANT.
By R. C. MogrsE.

Sometimes when making storage bat-
teries, etc., it is necessary to have distilled
water. The above illustration shows how

GLass ‘ru'.:-"'

BoTTLE WiTe |-
BoTven CuT OFF—

I make the water that I use in stora
batteries and in all my experiments. The
bottle, A, is filled about 3/4 full of water
and a Bunsen burner or a spirit lamp is
placed under it; a glass tube carries the
vapor through a bottle, B, which has the
bottom broken off, full of ice, The steam
is then condensed anud the pure water
drops into a glass tumbler, C. It is nec-
essary to have a cork in bottle, B, to keep
the melted ice water in.

Digitized by GO\ 981(3
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ELECTRIC RAZOR,

In the June issue, while describing the
new electric boot black, mention was
made of a much needed electric barber.
It would seem that it has now been in-
vented. The electrical razor is one of the
latest devices. This razor is similar in
design to the well-known safety razor so
widely used throughout the United
States. It consists of a handle, blade and

i

a blade holder. The handle is attached
to the blade holder by a screw thread
and the blades are held in the holder by a
spring. Inside of the handle of the razor
is located a rotary eccentric which gives
the blade a vibratory movement, this
movement being sufficient to cut the hair
as the blade of the razor is drawn down
across the beard. The blade is protected
by a safety device which makes it im-
possible to cut the flesh.

The blade of this razor is 1 1/2 inches
long and 3/4 inch wide. The handle is
about 5 inches long and the razor weighs
complete 3 1/2 ounces. The razor can
be operated at variable speeds; and the
faster the vibrator is operated the closer
to the face the beard is cut. For an or-
dinary, medium shave, it is necessary to
draw the blade but once over the face.

ON ACCOUNT

of the space taken by the index, it was
not possible to include the laboratory
contest in this issue. It will be found
at its usual place next month. If you
have a good photo of your shop, send
it by all means at once—you won’t
regret it.

UNIVERSITY OF

T
L

MICHIGAN
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Wireless Telegraph @Contest

Our Wireless Station and our Laboratory Contest will be continued every month until further notice The best

photograph for each contest is awarded a monthly prize of Three (#: Lollars
ustice if you don't.

send it at once; u are doing vourself an in

matter how small) have a photograph taken 1:!!a it by all means.

1f you have a good, clear photograph
1f you have a wireless station or a laboratory (no
Photographs not used will be returned in 30 days.

This competition is open freely to all who may desire to compete, without charge or consideration of any kind.
Prospective contestants need not be subscribers for (the publication; in order to be entitled to compete for the prizes

offered.

FIRST PRIZE THREE DOLLARS.

Find picture of my wneless telegraph
station. ;

I made most of my instruments except
the spark coil and tuning coil.

On the left are the sending instru-
ments. I use a 1 inch induction coil. I
run my coil on the 110 wvolt current
which comes from the city. I have gix
32 C. P. lights connected in multiple. I
get very good results from this; you will
see the lights upon the wall.

I use one quart Leylen jars for my
condensers, Three on each side of the
spark gap. The jars arec enclosed in a
hard-wood case on the table.

On top of the case is the Helix; it is
wound with eight turns of No. 8 brass
wire.

The spark gap is enclosed inside I

of the Helix.

I use a Morse telegraph key. I can
get a distance of eight miles under most
any condition with these instruments.

For the receiving instruments I use a
silicon detector, which is of my own de-
sign.

gI use a two-point switch for turning
on battery current when using carborun-
dum, The E, I. Co. receivers are wound
to 2,000 ohms. All of my receiving in-
struments are contained in and on a
hard-wood box except the tuning coil
The tuning coil has a capacity of 320
meters wave length. Just over the table
is the double throw switch used to con-
nect the receiving and sending to the

Digitized by GOK ) l(f
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aerial and ground. To the left of the
switch is a list of all the call letters in
the United States.

My aerial is suspended from a 60 foot
pole. Composed of four aluminum wires
eighteen inches apart. The aerial is 85
feet long, running down from the pole
to my house. I have four wires that
lead down from one end of the aerial and
lead to my instruments. The pole is in-
serted in the lot next door from me. 1
talk over my wireless with the Clyde
Line steamers equipped with the United
Wireless system. [ also have heard
other long distance stations working.
There are a few other amateur stations
here which I hear fine. MobpErN ELEc-
TRICS is the best magazine and is a great
help to me.

Florida. = CroMweLL GIBBONS, |R.

HONORABLE MENTION.

I enclose photo of my wireless station,
of which the following is a description:

At the right is seen the key and a 1
inch coil, which is operated from the

Original from
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small transformer seen on the lower
shelf of the table. This transformer
gives different voltages at different ter-
minals, and also runs the small motor
which is employed to operate an auto-
matic calling device, at the extreme left
hand side of the table, just back of the
aerial switch. The speed of the motor
is regulated to a nicety by means of the
E. 1. Co. rheostat regulator, which is all
the more appreciated here, as the motor
being operated on A C makes a disagree-
able rumbling noise unless about 12 volts
are used in connection w:th the rheostat,
when the noise and vibration are elimi-
nated. The rheostat is often used be-
yond its capacity, and altho it sometimes
is very hot, it has not been injured by
this abuse.

On the wall to the right is a snap
switch controlling the current to the
transformer, also a lamp to furnish bet-
ter illumination than that afforded by
the fixture, some distance away. The
zinc spark gap is enclosed in the sending
helix, this latter is used merely in series
with the antenna, as the outfit is wired
for open circuit transmitting and receiv-
ing. The silicon detector, at the left of
center, is connected by means of a plug-
ging arrangement which permits quick
changes of detectors. The double head
phone also plugs in. At the left edge of
the table is a small adjustable condenser.
A 1,000 ohm relay, all connected, await”
ing the installing of a coherer-call combi-
nation, is seen just in front of the two
coils, one of which is the potentiometer,
the other the receiving tuner. The two
frames contain copies of the codes. This
station is in daily operation with two
neighboring ones, each of which is about
a mile away. A log book is kept of all
intercommunication, chauges, etc. The

antenna is suspended horizontally on the

roof of a four-story apartment building,
and is about 60 feet from the ground.
Tt is composed of four strands of No. 16
bare copper wire, each 30 feet long. The
success of the station is due to the as-
sistance and encouragement gaired from
Mopern ELEcCTRICS.
D. J. Stume.

Chicago, Il

HONORABLE MENTION.

Please find enclosed a picture of my
experimental wireless station. I have

a 1% in. spark coil, a transmitting

tuning coil built from 35 ft. of No. 8

Digitized by GO\ 'Sle
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copper wire. This tuning coil I built
myself, also the series-multiple con-
denser, which consists of five 5x7
glass plates, 16 sq. in, of tin foil to
each plate. My aerial is 40 feet high,
consisting of 40 feet No. & rubber
covered wire and 35 ft. No. 4 bare
copper wire. I have two D. P. D. T.
knife switches, one changes from re-
ceiving to the transmitting apparatus,
the other changes from the coherer
receiving set to the detector receiving
set. My coherer works in connection
with a 150-ohm relay and 4-chm tap-
per. With the electrolvtic detector I
have a tuning coil built from descrip-

tion in MopErN ELEcCTRICS, also a po-
tentiometer of same origin.

Besides these, I have a carbon-iron-
mercury detector, two 1,000-ohm tel-
ephone receivers with head band, var-
iable condenser of my own make, a
very sensitive D’Arsonval galvano-
meter, standard sounder and key,
switches and batteries.

My success in receiving any great
distance has been poor, which 1 be-
lieve is due to my aerial having too
small a capacity.

Moperx ELecTrics has got the real -
goods!

RE. W. DEeravF,

Towa.

UNIVERSITY
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HONORABLE MENTION.

Enclosed is a photograph of my
“wireless” instruments. Since last
August I have been interested in
wireless telegraphy. I put an antenna
on my house with two poles ten feet
high. The antenna is similar to the
ones that are erected on battleships.
First I used the iron and carbon de-
tector, and then I used the electro-
lytic detector of my own make. Mes-
sages came in very loud then, but
since I have the tuning coil that is
seen in the picture I receive messages
very much louder.

The instrument in back of the
board is a potentiometer, made with
No. 30 German silver wire, and two little
spools of No. 40 German silver wire, and
it works very satisfactorily. The instru-
ment 1n back of the potentiometer is
a cell box with a switch on the top.
The use of the switch is that when it
is thrown to one side it puts the cell
to work with the carbon, silicon, or
any other detector of that form, and
when it is thrown on the other side,
it puts the potentiometer to work with
the electrolytic detector. Altogether
it makes a very compact little set of
receiving instruments,

I have two chums who derive great
pleasure from their wireless telegraph
also, and I would advise every boy

who is able to construct a wireless
telegraph to do so.
ALFRED ADAMS,
Flatbush, N. Y.

HONORAELE MENTION.

Enclosed please find photo of my wire”
less instruments and experimental sta-
tion. On the right of the picture is the
tuning coil, which can te readily seen;
capacity about 61 meters. On the ex-
treme left is a small 1-inch induction coil
with a zinc spark gap, directly above;
also a small Leyden jar {or sending con-
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denser. On the middle of the table can
be seen a 1,000 ohm rel:y, which I con-
structed myself; magnets were procured
from a polarized bell. In connection with
this I have a “Telimco” coherer, which
receives under favorabie conditions 8
miles.

I also have a 75 ohm receiver in con-
nection with a carbon detector, which 1
use to receive from a station about one
mile distant. The other receiver is a
1,000 ohm in connection with a silicon
detector; with this set I can easily re-
ceive messages from stations 400 miles
distant. My aerial is situated on the
top of my residence, and is made of two
strands of copper wire.

I have experimented with wireless tel-

egraphy for about two years. Shortly
after I started I was lonking for a mag-
azine which dealt principally on wireless
telegraphy, and when 1 received your
first copy of Mopern ELEcTrIcs, I felt
safe in saying I had found such a mag-
azine.
Wwu. A. BIEsMANN.
Illinois.

HOW TO MAKE AN ATTACH-
MENT PLUG.

An excellent attachment plug can be
made from an old fuse plug and a piece
of flexible cord.

First make a hole in the mica on top
of plug big enough to pass a piece of
flexible cord through. Next solder one
end of the cord to the piece of metal in
the bottom of the plug.

Solder the other wire in the cord to
the outer brass shell of the plug in the
same place and manner as the fuse was
attached ; screw the top on and you will
have a very good plug.

Contributed by F. E. Scholfield.
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Electrical Patents for the Month
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Original Electrical Inventions for Which Letters Patent Have Been Granted for Month Ending February 23rd

Copy of any of the above Patents will be mailed on receipt of 10 cents.
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GROUND SWITCH.

(165.) Ropert F. Apams, Tex., writes:
1.—Would a switch made of heavy brass

-No. 1-
o . -] INSTRYMENTS

J—

(3]
To INSTRUMENTS

like the drawing No. 1, be O, K. for ground-
ing aerial during a thunder storm, the switch
to be placed on outside of building? Oper-

To AcmaL

-MNo. 2-

M.E.

ation of switch is as follows: When thrown
as shown in drawing the aerial is grounded.
When thrown as shown by dotted lines the
aerial is connected for receiving.

A. 1.—Yes, but we would suggest that you
have your instrument grounded separate from
the ground to be used during the thunder
storm.

2—I wish to make an iron pipe aerial, as
shown in drawing No. 2, using No. 14 alu-
minum antennae wire, and wish to know if
it is all right?

A. 2—The aerial is all right provided iron
pipe is insulated at base and capped to pre-
vent the rain water making ground on the
pipe, thus casting a “shadow.” We would
also suggest that you use spreader at the
lower end of the aerial.

TESLA COIL CONDENSER,
(166.) DeWirr Vaw Patten, Mich,

asks:

1a—I am making the condenser for the
Tesla coil as described in the September num-
ber of M. E. Would it be all right if I
fastened the sheets of tinfoil (which are
1ox12 inches) on to glass plates 10x14 inches
with shellac?

A. 1a—Yes,

1b.—In winding the primary of the Tesla
coil, I made a mistake and put the wire 1 1-4
inches from the secondary instead of 1 inch.
Would you advise me to change it?

A. 1b—If as we understand it you have
simply meant the distance between the pri-
mary and the secondary 1-4 inch more than
shown in the original directions we would not
advise you to change it.

2a.—What kind of an aerial would you ad-
vise me to use for wireless telegraph under
tiie following conditions, viz.: There is a
tree about 2 yards from my room which is
6o feet high and the peak of the house is 22
feet high, There are no electric railways or
transmission lines anywhere near. I expect
to use the Tesla coir for transmitting.

A. 2a—A g-wire aerial running from the
top of the tree to ‘the back of the huuse‘. all
ends connected, 4 wires leading down from
the spreader and all four connected together
hefore reaching the operating room.

Qriginal from
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2b—Will an “Electro”-lytic detector oper-
ate a 1,000-ohm relay?

A. bz—No.

3—At about what temperature F.
the oil be put in the coil case of the Tesla
coil when assembling it?

A, 3~—The oil should not be heated to a
temperature more than 100 degrees,

TRANSFORMER.

(167.) Wirsur S. Ross, Kansas, writes:

1.—Would you please tell me if the trans-
former deseribed in the October issue of
MoperN ELecTrICS could be used for wireless
work, and if it could be used, how far would
it send (for wireless) telegraphy with aerials
of proper height on 110 volt alternating cur-
rent?

A, 1.—No. you must use what is known as
a high tension step-up transformer.

2—Could No. 20 annunciator wire be used
in its construction?

A. 2—No.

3—If not why not, and what is the differ-
ence between annunciator and magnet wires
of the same size?

A. 3—Because annunciator wire is paraf-
fined and by heating it the paraffine would
melt, also this wire takes up a great deal
more room than magnet wire. The only
difference between magnet and annunciator
wire is that the insulation of the magnet
wire is not paraffined.

1-4 K. W. TRANSFORMER,

(168.) Harry Burz, Wis, writes:

1.—Will a 1-inch spark coil operate a fil-
ings coherer with a 150 ohm relay a distance
of three-quarters of a mile?

1.—Yes, provided the filings coherer
and the relay are correctly adjusted.
2—What will be the cost to construct
a 4 K. . 15000 volt transformer for
wireless?

A, 2—We think it would be cheaper
for you to buy a ¥4 K. W. transformer from
some of the parties who manufacture same
regularly. You could not obtain the certain
kind of iron used in its construction.

TRANSMITTING DISTANCE.

(169.) G. L. Butrer, N. Y., asks:

1.—Would you advise the use of a 24 or
4-inch spark coil for transmitting regularly
100 miles overland?

A. 1.—No; it would be necessary for you
to use a coil rating for 8 inch-10 inch
spark length.

2—Would above coil transmit if I use a
‘tuning coil, potentiometer, wvariable con-
denser, electro lytic detector and telephone
receivers of 1000 ohms each at the receiving
station?

A, 2—Yes.

COIL QUERIES.

(170.) “New Brunswick” writes:

A. 1.—What telegraph code do most of
the wireless operators use?

A. 1—Morse code,

2.—Kindly give dimensions for a one and
a half (1%2) inch spark coil.

A 2 ore 7 inch length by 24 inch
diameter. Primary wound with ro ounces
No. 14 wire. Secondary 5 inches long by
23 inches diameter, wound in 10 sections,

2 Ibs. of No. 36 wire. Condenser, 40 sheets

Google
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of tin foil, 7 inches by 4 inches. Use 10
volts, and 4 amperes.
3—Would it be advisable to make a twn-
inch coil having the secondary winding ui
No. 22 copper wire? [f so, what size wire
would I need for the primary?
3—No; the largest wire to use in al
induction coil is No. 28; any larger wire
than this will not give satisfactory results
WIRELESS DURING STORM.
(171.) CaruisLe Otrory, Mo., writes:
r.—From whom can I get a list of
ships using wireless stations running upon
Lake Michigan?
1.—We would suggest that you write
to the Clark Wireless Telegraph Co., De-
troit, Mich.
2—Is there any danger in sending a mfes-
sage during an electrical storm?
2—Yes; ground apparatus.
3—How far am I able to send with a
2-inch coil 50 feet aerial, perfectly tuned?
A. 3—From ten to twelve miles, depend-
ing upon the scnsitiveness of the receiving

mstruments,
TESLA COIL.

(172.) Twuos. J. P. Suannon, Cal., asks:

i—Enclosed you will find a small piece
of wire. Please let me know what size it
I5.

1.—No. 33 B. & 5. gauge single cotton
covered.

2—~Can I use this wire for the secondary
of the Tesla coil that is explained in your
September magazine on pare 197

A." 2—While it may be possible to use
this wire on the Tesla coil described in
the Septcmber issue, we do not auvise it.

you have any extra data on this

pml I will appreciate it if you will send
it to me, as I expect to build one as soon
as I hear from you,

. 3—We would suggest that you write
to the author of the article, whose address
you will find in our advertising columns.

—How many pounds of wire are re-
qmred for the secondary of the Tesla coil?
4—About 2 ounces of No. 30 wire.
5—What is the price of a .014 micro-
farad condenser?

A. 5—We refer you to the Electro Im-
porting Co., New York Cit
312 K. W. TRA.N FORMER.
(173.) Avcistiwe J. Coumey, N. Y,
writes :

1.—With an aerial 100 feet hl h and of
200 feet span, how far should I be able to
send, using a tuned circuit, with a 3.5 K. W.
transformer during: (1) The day? (2)
The night?

A. 1.—If the inductance and capacity of
the closed circuit are adjusted correctly to
the natural period of the antenna, you
should be able to send during the day from
300 to 500 miles, and during the night about
1000 miles,

2—How far can I receive using an elec-
trolytic, 3000 ohm phones, same aerial as
above and condensers, etc.?

A, 2—Probably about the same distance.

3~—Who sells a key to break a 35 amper=
circuit for a wireless transformer?

A, 3—We would suggest that you writ=
the United Wireless Co., 42 Broadway. New
York City,
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WIRELESS QUERIES.

(174.) Magee Apams, Ohio, writes:

1.—An ordinary make and break gasoline
engine spark coil 1s fitted with a vibrator
on its core so that the sparks will occur
between the vibrator hammer and the con-
tact post. The aerial wire is connected to
one side of the vibrator and the ground
wire to the other side of the wvibrator.
Would such an outfit if connected to the
aerial described below transmit messages
for a half mile a2 “Telimco” coherer and de-
coherer being used in the receiving sta-
tion?

A, 1.—We do not think so. Use spark
gap in secondary. This will do it.

2—Would an aerial composed of four
wires suspended under one another, each
wire being about forty feet long and the
top wire about fifteen feet above the earth,
work very successfully in a filings coherer
receiving set?

A, 2z—No. We refer you to previous is-
sues of Moperw ELECTRICS, articles on Aerials

3.—Would an ordinary medical induction
coil operate a small Geissler tube very bril-
liantly?

A. 3—No.
tube at all.

COIL QUERIES.

Warter W. HarTmaw,

It would not operate the

(175.} Kansas,
writes:

1a—What is the best way to wind layers
of an induction coil secondary? How are
they connected?

A. 1a.—A large induction coil should be
wound in sections, not in lavers, which
should be connected in series.

1b.—Is it a good plan to boil the sections
in linseed oil after winding?

A. 1b.—No; the sections are usually
wound with paraffine, and if you boil them
afterward in linseed oil it will boil out the
paraffine insulation.

2—Can an induction coil be run off of a
ito-volt alternating current? [f so, how is
the condenser attached?

A. 2—No condenser is needed when us-
ing the coil on 110-volt A, C. as you do
not use a vibrator. However lamps must
be used in series with the coil as shown in
query No. 131, January issue.

3.—About what size of a spark ought an
induction coil give that contains 12 pds. of
Neo. 32 D. C. C. magnet wire?

A, 7—Wae should estimate that such a
coil would give a heavy 3 to 4-inch spark.

200 WATT TRANSFORMER.
(176.) Frep Morris, Cal,, asks: ;
1.—I have a set connected up as per dia-

MNoAC
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gram. It consists of 200-watt transformer,
8 plate condenser, etc., so-foot mast and
aerial 5o feet long, 5 wires. Receiving—5ili-
con or carborundum detector, 250 ohm
phones, tuner of 250 meters wave length,
condenser, etc. How far should I send and
receive?

A. 1.—Provided inductance and capacity
are correctly adjusted, you should be able
to send messages from 5o to 6o miles, and
receive from a distance of 250 to 500 miles.

POTENTIOMETER.

(177.) CHas. R. KimEg, Ark., writes:

1,—Can a rheostat be used as a potentin-
meter?

A. 1.—No, not very successfully, on ac-
count of its inductive effect.

2—Can a one-inch coil be used on 110
A, C. with a water rheostat and electro-
lytic interrupter?

A. 2—Yes; although the spark is very
small but quite heavy.

3—Which is usev.iv mostly by wireless
operators, the Morse or the Continental
code?

A, 3—Morse code is used generally in
this country except by government and
Marconi stations.

10y OHM RECEIVERS.

(178) Pavur Mirrer, N. J., asks:

Vhat ought my sending radius be with
a one-inch coil, six-volt “Royal” storage
battery, E. I. Co. adjustable condensers
(six), E. I. Co. Helix and aerial about 10
feet high?

. 1.—About 3 to 5 miles.

2—Are the glass enclosed platinum wire
clectrolytic detectors considered efficient for
long distances if the other necessary instru-
ments are used?

. 2—Yes; although we believe the bare
point detector to be 25 per cent. to 30 per
cent, more sensitive.

3—~Can single pole receivers be wound to
a resistance of one thousand ohms?

A, 3—Yes, but they will not be as sen-
sitive as regular wireless receivers made
for this purpose.

RECEIVING DISTANCES.

(170.) Frep W. Mever, Jr., N. Y., writes:

1.—Kindly let me know what my receiving
distance would be using the following in-
struments: 71000 ohm receiver, electrolytic
detector, auto coherer and aerial composed
of 4 strands No. 14 aluminum wire on 4 fout
spreaders. 2 feet apart and 45 feet high.

A, 1.—With the auto-coherer about 50 to
100 miles; with the electro lytic detector,
100 to 300 miles.

z-——What does a tuning coil do when put
in the circuit?

A, 2—A tuning coil has the effect of
adding in more wire to the aerial, thus
increasing the wave length. Its inductive
effect also increases the wave length.

3—A potentiometer?

A. 3—A potentiometer varies the po-
tential of the battery current. See article
on Potentiometer in the August issue.

TESLA COIL.

(180.) WiLLiam J. Saverrey, Pa., writes:

In the September issue of Moperw ELEc-
TrICS, in describing the Tesla coil on page
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193, it says wind 400 turns of No. 30 B. & S.
gauge single cotton covered wire, winding
the turns 1-16 inch apart. Now, there
would not be enough room on the whole
cylinder to get 400 turns on winding them
i1-16 inch apart. Will you please explain
this to me?

A. We refer you to page 254 of the Oc-
tober issue on which the correction is made
regarding the error in the article by Mr.
Austin, on How To Make a Tesla Coil, in
the September issue,

WIRELESS QUERIES,

(181.) L. C. Yeau, Mass., asks:

1.—Does the buzzing sound in the tele-
phone receivers, caused by the grounding of
the local electric lighing circuit, effect the
receiving qualities of the wireless outfit?
If so, how can it be stopped?

A. 1.—Yes. The only way this induct-
ance can be stopped is by using a double
slide tuner.

2—How should a horizontal aerial, con-
sisting of three aluminum wires, be connect-
ed together when I have three leading in
wires?

A. 2—Connect the three wires together
at both ends of the aerial, and also at the
noint of leading in.

3—How far will a filings coherer work,
same having a good aerial and relay?

A. 3—A filings coherer is only good for
experimental work and does not work fast
enough to receive commercial messages.
The ordinary filings coherer will not work
more than § to 10 miles. Of course if you
use same with a polarized relay, the re-
sistance of which is 10,000 ohms and the va-
cuum filings coherer, it will be able to work
a distance of 50 to 75 miles.

WIRELESS TELEPHONY

{Continued from Page 437)

Telephoning without wires has the ad-
vantage over wire or cable telephony
that it does not have to contend with the
static capacity of the conductor. When
therefore, the necessary improvements
in this art have been made it is perhaps
not beyond bounds to expect that the
claims now made by certain enthusiastic
inventors, as to transatlantic wireless tele-
phony, and which in some quarters are
considered visionary, may be ultimately
realized.

R T TR
Instructions in Wireless Telegraphy

Send 25¢ for the best wireless instruction book pub-
lished —construct your own outfita, Tells how much
material to use, etc. NO RED TAPE—Facts only.

Elertrical =
Experimenters Supply FHouse
Dept. A, 622 Wells St. Chicago, Il

{Suce, to Joeriu Electric Novelty Co.)

Dealers and Manufacturers of All Kinds of Wireless
Apparatas at Low Prices.
Send Stamps for Illustrated Catalog.

When writing pleasse mention "“Modern NEisctrics.”

saszas GOOgle
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PATENTS

SPECIALTY :
PATENTS AND TRADE MARKS
Good Work at Reasonable Prices
Highest References

GEO. A. HOFFMAN
COUNSELLOR-AT-LAW
U. 5. Express Bldg. 2 Rector Street
NEW YORK CITY

When wrlting please mention “Modern Electries.”

.. TRANSFORMER ...

250 watt 10,000 volt transformer for
use in wireless telegraphy. Special price
delivered to any part of U. S., $30.00.
Will send up to fifty miles. Speaking
arcs, transformers, etc. supplied for usein
wireless telephony. Drawings and plans
furnished. Send for descriptive matter.

VICTOR H. LAUGHTER
BYHALIA, MISS.

When writing please mention *‘Modern Electrica.”

Electric Light Fixtures
For Residence, Boat and Camping.

We construct special designs to order. We manufae-
tare all specialties of metal goods in quantities only.

Write us your requirements,

We issue no catalogue.

Gothberg Manufacturing Go.
112 Duane Street, - - New York Clty

When writing plesse mention “Modern Electrics.'

= |

1

¥

The “Electrn” Fole Indicator

This new little tester is a wonder. 1t is used every dllrin the
week by all experimenters, eleciriclans and amateurs. It Is the
neatest device we have ever sren, ls used on currents from
1250 volts A marvel of simplicity. The tester a1 each end has
an ingenocus wire clip for amclli;?: wires or cords. Connect
them to a current supply and one of the platinum foi 5 Inside the
tube will turn red. This is the NEGATIVE Pole. Shake the
tubé and the color vani-hes. The t=ster Is ready for a new test,
Always ready. Can never wear out, Absolutely relisble. So
ﬂmnll{t can be cerrled In the vest pocket. Size Bx}inch. Every
tester guaranteed or money refunded. Introduction price 50c
by mlﬂ?l

ELECTRO IMPORTING CO.

88-Z WEST BROADWAY, NEW YORK CITY, N. Y.

When writing pleass mention “Modern Electries.”
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— i
Patent What You Invent
Send Us a Sketch

of an invention for our
opinion as to patentability
which will be rendered
without charge. If we be-
lieve it to be new, we will
issue a contract under which

cessful inventions
WE REFUND ALL FEES
IF WE FAIL TO OBTAIN

MAILED FREE A PATENT . .

We Advertise Patents of Our Clients For Sale in Prominent Dailies At Our Expense

THIS BOOK

Giving full information in
Patent Matters, and two
others telling what to in-

vent and a history of suc-

CONSCIENTIOUS SERVICE WRITE FOR OUR BOOKS

"'WOODWARD & CHANDLEE

1268 F Street, Washington, D. C,

| Registered Attorneys

When writing please mention “"Modern Electrics

Ampriran mh’plwﬁ mnﬁtitutr

offers the only adequate course of instruction in Wireless Telephone and
Telegraph Operation and Engineering. Joining the navy in order to
learn the art of wireless is a long, expensive and round about way, but
until the establishment of the American Wireless Institute, that was the
only satisfactory way of acquiring a wireless education.

In six weeks the American Wireless Institute can give to the
earnest student as great knowledge of wireless operation as he could
acquire during the four years of hard work required of all who enlist in
the navy.

The demand for competent wireless operators and engineers is in-
sistent. Several wireless companies have stated to us that they will have
places for several hundred operators during the next six months.

The great wireless companies are just entering an era of tremendous
commercial development which will provide thousands of lucrative
positions to men with sufficient wireless training to carry on the work.

For full particulars see our two page advertisement in February
MobpERN ELECTRICS, or write to

Ameriran Wireless Institute

27 WILLIAM STREET, NEW YORK

When writing please mention ‘“‘Modern Electries.””

igtzed by (30K Sle UNIVERSITY OF MICHIGAN
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CLASSIFIED ADYERTISEMENTS.

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

Advertisements under * Wireless''
5 cents a word. Minimum, ¢ lines,
Wireless books and blueprints not listed
under ** Wireless " 2 cents a word. .

Advertisements for the April fssue mast

be in our hands by March 25.

ELECTRICAL APPARATUS,

STUDY ELECTRICITY AT HOME—A complete
electrical course at home, contalnlng 80-page detal]
book, 220-page text-book, 200 experiments and
over 100 ces of apparatus. Price, complete, only
$5.60, atalogus "M, BH. B.” explalns this and
other remarkable offers. Thomas M. Bt. John, B4&
Ninth Ave., New York.

When writing please mention “Modern Electrics.”

CHEMICAL RECTIFIER, how to make, 25 cents.
Slate for wireless work, cheaper than wood. Electro
Shop, Barker, N. Y. (5).

When writing please mention **Modern Electrics.’’
ELECTRICAL BOOKS, BLUEPRINTS, ETC.

WIRELESS CODES, Send 10¢.for blue print
showing Morse, Continental and MAavy Codes.
A, C, Austin, Jr,, Hasbrouck Hetghts, N, J.

When writing please mentlon “Modern Electrics,”

WIRELESS EXPERIMENTERS: If you are con-
templating building a IO‘EE distance station this
spring, get our set of ten blueprints of tuned trans-
mitting and receiving stations for 25 cents. Four
wirelest telephone blueprints, 16 cents. Construction
blueprint of Electrolytic Detector, 15 cents. Im
rial Wireless Co., 230 'S, Pacific avenue, Pittsburg,

When writing pleasze mentlon “Modern Blectrics.”
SEND ME $50 for list of 300 commercial and

amateur wireless stations on Pacific Coast, with calls,

Money orders preferred. T. W. Huntin o
Pacific avenue, San Francisco, Cal. o B

: -ﬁ‘ﬁ;;ﬁimﬁieﬁge_rﬁ__ggﬂﬁﬁ:_ "l-f&del:q_l!!leéi}laé,‘-‘
3,000 FORMULAS., My 368 1 f reci
and trade secrets, clath I:?q;uﬂd. p;:]‘;rv;a%:: . pch;?df
Worth dollars. Satisfaction guaranteed. iley San-

derson, 18 5. Hamilton street, Ypsilanti, Mich.
“When writing please mention “‘Modern Elecirics.
RENEW OLD DRY BATTERIES! Send 25 cts.

for tested recipes. R. Darling, Box 6IT-E., Duluth,
Minn.
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WIRELESS, New England Wireless Amateurs can
obtain high grade wireless goods from me. All sup-
E]i:s kept in stock, All material guaranteed. Send

cent stamp for printed matter on new Detector. H.
E. Oakes, 32A Liberty st., Springfield, Mass.

When writing please mentlon “'Maodern Electrices."”

WIRELES> FIENDS
Artention: Sllleon (fused), large plece, 16
cents, Molybdenite, that wonde new sib-
stan 10 cents for large plece. Wollaston
wire, 0001 inch, 35 cents per inch. En-
ameled wire for tune No, 20, S0 cents,
No. T4, 81.35 per Ib. Aluminum wire, No. 14,
for Antennae, wonderm]l{ light and strong,
the best yet, 240 feet per 1b,, 60 cents per Ib.
Telephone Co Z conduetors, wi ps for
recelvers, 3 feet long, 15 cents each. New
E@raphite Cup for Electrolytic Detectors, 20
cents. Tantalum wire, 001 Inch diameter, for
experlmenting with ithe new Tantalum De=
teetor, 10 eents per ineh. Two-cent stam
must be Included in above prices If article
to be malled. ELECTRO IMPFORTING CO,
St-z West Broadway, New York.

When writing please mention *“Modern Electrics.””

WIRELESS EXPERIMENTERS, ATTENTION.
I keep the highest grade wireless anplpllcg stock.
A call to my store will convince you of this. All up-
to-date supplies. Detectors, Condensers, Coils, He-
lixes, Spark Gaps, etc., etc. A postal bﬂﬂBﬂa large
catalog. M. Tanpenbaum, 728a Broadway, Brooklyn,

N, -

When writing please mention *‘Moderm Electrics.”

YOU BET
we have all up to date wireless supplies. We
carry more wireless goods for ithe amateur
thun any other house on the Coast. Why pay
express and frelight, when yon can get the
goods right here at right prices? Deteclors,
Tuners, Condensers, Spark Colls from 1-Z to
4 ineh spark, oseihamu. enherers, lamps,
statlc machines, in fact, anythinz oluntrlcli

ou want. Call or write, It will pa
AULSEILER ELECTRIC WORKES,
san Franciseo, C'al.

When writlng please mention *“'Modern Electrics.'

SPECIAL PRICES on 1000-obm Wireless Re-
ceivers, $1.85 each, postpaid. New Metal for spark

ps, better than prass or zinc, 25 cents set.
%&at:rhnusa Bros., b Main street, Bourne, a8,

When writine please mention “Modern Hlscories®”

1L,000-OHM telephone receivers, double pole
- finished and very sensitive, $LT5. Pair wit
band and cords, $4.60. Alden Wireless Co,, 1210
tello street, Campello, Mass.

When writing pleass mention *'Modern Eleetrica.”

. FOK SALE. - :
° FOR SALE.—On account of leaving this countr
1 am willing to sell my four-inch coil for ﬁﬂism_'iaml
cost $45. Size of base, holding condenser, inches
by 10 inches by 8 inches. Length of core 13 inches.
Diameter of windings § inches. Hard rubber tube,
fine finish throughout. N. W. 12, clo Modern Elec-

trics.
When writing please mentlon “‘Modern Electrics.™

0ol
G{r 11

finely
head

When writing please mention “Modern Electrics.”

DON'T MISS 1HIS. Data on all sizes of Spark
Coils from 12 in. to 12 in., 25 cents. No stamps.
E. Peterson, 615 North Park avenue, Chicago.

‘When writing please mention ‘““Modern Electrics.™

? WIRELESS 7

Of course we have it, Coherers, Deteclors,
Auto Coherers. Hheostats, Siatie Machines,
infact all the Electrical “ knick=knacks " yon
have baen looking for. All apparatus ecarried
in stoek In St. Lownis, pay freicht and
expressageto get xoods from the East? Come
and ook aover our stock. ANCE ELECTRIC
CD., ®live Street, Sr, Louls, Mo,

When writing please mentlon ""Modern BElectrien"

A CHOICE STOCK and the finest assortment of Wire-
less "!"e]cFr.lph supplies for the experimenter and the
amateur in Philadt]rhia. We can save you money on all
these goods and shall be only too pleased to demonstrate
and explain you the philesophy and working of the ap-
paratus’ tumers, detectors, condensera, high resistance
ghones, coherers, etc. J. Elliott Shaw, 632 Arch St,,
hiladelphia, Pa.

BARGAIN. Several “Atlas Water Motors® of
about 14 H. P. Will run sewing or washing ma-
chine, small dynamo, grind skates, ete. Fits either

threaded or plain faucet. Cast iron casing. Brass
shaft. Babbitted bearings. Pulley for 1 in flat belt
and nich round belt. Price, including emery

wheel, $1.60. AIll in perfect condition. Robert Brooks,

22 So. Court street, Rockford 11l
When writing please mention *“*Modern Electries.”
VOLT METER, b0 volts, 1.2 wolt qra.dustinn. per-
cge

fect condition. E. I Co. insrs%e switchboard
= . ey

7.50 gets it. A. R. Kraemer, th avenue, Coli
Point, N. Y.

When writing please mention “Modern Electrica™

Anything Electrical.

OUR NEW CATALOGUE—I00 Pages of Electricity.
Send 2 cent stamp—postage.
Flash-lights to Dynamns. Containing also the lar-
gest assortment of unexcelled German toys.
Highest Quality. Lowest Prices-
J. J. DUCK, 432 5t, Clair Street, Toledo, O,

" When writing please mention ‘‘Modern Eilectrics.'

saszas GOOgle

When writing please mentlon “‘Modern Elsctries’”
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MURDOCK’S
MWireless Operators’

ficad Rereivers
Style + AM’ --- Double Amateur

200 Ohms 7 5 i . #L.ED
1000 Ohms . & g W . 66D
15600 Ohms . i : : G B0
200 Lhms T7.60

8000 Ohms . . . . B850
With German Silver Split Head Band. Hard Rub-
ber Compositiorn Receivers. 5 Foot Green Cord and
Connecting Block.

Style « PRO "’==-Double Professional

2000 Ohms v w4 W 100D
8000 Ohms . = - . 12,00
4000 « hms i % " . 1300
6000 Dhms . y Q ‘ . 1400
6000 Ohms +« o« 1500

With Nickel Plated Split H=ad Band. Genuine
Hard Rubher Receivers, Ball and Socket Adjust-
ment on Band, T-¥oot Silk Cord. Silk Covered
Copper Wire Windings.

Send for Complete Price List
“ THE RECEIVER SPECIALISTS "
WM. J. MURDOCK & Co.

Everett Ave. and Carter St.
CHELSEA, MASS.

Modern Elertrics Binder.

Here it 1s. You've waited long enough for it. You do not
have to hunt all through 1he house to find a psrticular copy
of HODERN ELEC [ RICS—our new M. . Binder kecps

them toge her,

It is the most up-
to-date binder
§ ever gotten up
§ and will last a
liretime. It works
sutomatic and
you can add each
month a2 new
copy. Will hold
18 coples ana at
the end of the
ear you will
ve a beautiful
FOUND book
eantaining more
PRACTICAL
information than
any electrical cy=
clopedia three
times as large.
The binder is
made of 8 beauti-
ful aark red vel-
lum. All letter-
ing is impressed
in genuine gold
< and is guarantesd
not to wear off,

New copies can be inserted in 10 seconds. You will
Never be without one, once you've tried it. Only by order-
Ing 10,000 binders are we erabled 10 =11 i ar the ridicu-
lous low :l’l“ of G0 CENTS FREPAID.

With this issue—No. 12—1he volume is complete,  All
copies should be 1ogether, maring the best reference book
ever printed.

We know that every “*M. F." reader will send forit, all
other magazines ask §1.00 for identically the same binder,

No stamps, nor out of 1own checks mccepted (except If
10c exchanue is added).

MopeErn ELECTRICS PUBLICATION
B4 West Broadway New York City

When writing please mention *‘Modern Electrics.””

" — "
—THE—
“n j”
=
The best Tuner
ever designed
: for the price.
Follows Strictly Standard Practise.  The result of expert
engineering experience
. ARE SPHERICALLY AND SPECIALLY
“VARIOMETERS” ¥OuUND cOILS FOR VERY ACCURATE
BE MODERN AND USE THEM
. 49 EXCHANGE PLACE
The Radio Telephone Co. ™ “new vorx
- : — |

When writing pleass mention “Modern Electrics.”

Digitized by GO\ 'Sle

ginal rom

UNIVERSITY OF MICHIGAN
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MAGAZINE
PUBLISHED il;ll{.ﬂﬂ& Tl':lﬂ
INTHESERV- -

ICE AND DE- | 4 . DRESS IN
VOTED EX- THE UNITED

YO THE TN 70 ANY SHIP
TO THE IN-

TERESTS OF iy R, v ; INTHENAVY
THE ENTIRF, s, - Y . P FOR $1.50 PER

N A ¥ Y Y E A R

An lliustrated Monthly Magazine written and published by men in the U. 5. Navy

'OU are interested in our great American Navy; all Loyal Americans are, but you do not get the
inside news—the real facts about the life aboard ship. ¥You do not get close enough to
the men with their joys and troubles. You may know the movements of all the Naval

Vessels each month. You may know what their crews are doing—what they
are seeing. You may follow the great fleets around the world. You may
read Naval news written by Naval men who know what they are writing.
In short, you may be on the inside of everything pertaining to the great
battleships gnd the men who run them, by reading the navy magazine.
‘Our Navy." Published monthly at the Naval Training Station, San
Francisco, California.

The Advertising Medium that reaches the Navy

When writing pleass mention ““Modern Electrics.””

THIS 1S THE WONDERFUL ROYAL STORAGE BATTERY

STYLE B 3 G Volts, 60 Ampere Hours
R FED STYLO Size 64x74xT In, Weight
INK PENCIL

271bs Used on board of

several L. 5. Battle-

ships. Same 1type

used in the Olos-

Im ble to leak, sven

rumﬂﬁ down. Writes i{kz a
pencil. Has a platinum-
iridio feed wire and we

maobile, Pullman
and a number off
other high-
class AULO-
mobiles for
ignition and

therefore guarahtee each :u(h!,mg Six
_ .:&:m pencil. Order f:;lussn;;::\
o In- 2 ell, g
troduce Over T Milllon of gl oy B
this mar- theso Pem.-,ll' now - i B
wvelons ink in use. :m"ryn c
pEna e All editorials and Tavugh s
" MODERN text matter of Mop- fortunate des)
ELECTRICS ERN ELECTRICS withthe mak=-
we will sen are written with ers, we heve
On-nmpTeprer purchased

paid for SL.040 several hun-

Red Stylo

Regular prh‘.e dred of thes.
strictly $2.00, Inh batteries, all
Dealers and Agents in perfect

condition ex-
cept thatthey
are  of 1he
1908 style.
As the mak-
ers have
brought oui
a new 1009 type he} did not wish to keep the 1808 type ir
stock and we bought the whole block. If you wish 1o know
more about this wonderful ROYAL BATTERY, send 2
stamp and we will send ou a 20 page t"U'_Il\ entitled:

write for interesting
proposition,

We also make electric
flash lights, batteries,
the famous Universal
dry cells, electric scarf
ums Alladin electric gas
lighters, electric magic
lanterns; also the marvel-
ous DRY mlcohol {in chunks)
Universal laming cigar light-

Pencils

er, sample sent by mail for “‘Treatise on Storage Banle The type B-3, exacily as cun
Bl ,ete, CATALOGUE FREE, only wider and bigger lists at 27 Dollars (see book )
spﬂ:iai prices for July and Aug Our PRICE NOW, to M. E Headers ONLY 88 .00,
: This is a chance of ] at once; W
styles. One Enamel steel case, the other i rd wood case
u.l"r‘.l Io“'"’ cu' Fine rubber-belting I* patent gas Vent, efc. #le. Speak

ick. only about 50

168 W.2 8t., New York, N. V. pul rmum\wuszrhu CO., B6z W, Broadway, N.Y.

When writing please mentlon “"Modern Electrics.”" When writing please mention ""Modern Electrica.'

Go 3 le UNIVERSITY OF MICHIGAN
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Ty P Protect Your lpeal st N it
v | Patents That Pay |udigieg

76-Page
“proof of Fortunes in SPECIAL OFFER:

W Send sketches or model and
description of invention for FREE SEARCH of

Gray Lithograph Co.,
ew York City, N. Y.

Correspondence Solicited.

Patents - EA E. Mg Co.
Whet aed How to | Patent Office Records and Report as to patentability, You | . Norfolk, Va.
Invent.'" will save TIME and MONEY. New Era M'f+g Co,,
Trade-Marss ts, Fair lowa,
v ey RN | Rept e STATERESES | i pary Staenery Co.
ADVICE FREE Patent Lawyer{ Patent Litigation) Oklahoma City Okla.
3 1109 F STREET, Bell *how Print

WARHINGTON, D, (. Sigournev, Ta.

. E.VROOMAN,

en writing pleass mention

""Modern Electrics.”

TYPEWRITER
Sacrifice Sale

Greatest bargains ever |
offered, UNDERWOODS,

{ OLIVERS, REMINGTONS,
SMITHS (all makes) rebuilt $15. to $38, worth
double; sent subject to examination and trial.
Send for *‘Bargain List"

Consolidated Typewriter Exchange
245 BROADWAY, NEW YORK \

01d relinble. Established 27 years on Broadway. Don't
miss this chance to get a good typewriter at half price.
Write immediately. |

When writing please mentlon "“Modern Electrics.”

In Using Thermal Detectors

the Best Results are Obtained when the
Teleclnhone Receiver is Bridged around the
Condenser between the Tuning Coil and
Detector.

The New No. 121 Multiple Unit
Condenser is Especially . .

Designed to be used with these Detectors The
Series Multiple Switck allows Capacities of 001,
A02, and . M. F. to be instantly inserted, thus
allowing rapid changes of capacity al the proper
moment, L esaway with big Variable Condensers,
and increases the efficiency of the Delector fully
50%. Covered by the Getz guarantee,

Price, each $2.00 Postage, 25c Extra

W. C. GETZ
345 N, Charles Street BALTIMORE, MD,

When writlng please mention *‘Modern Electrics.”

NEW PREMIUMS

to any of the premiums
uum-iptiun will be given

nized under any circumstances.

tance from 10 to 2 per cent.
are used. Hard rubber handles, oak base.
on the market. Gap sells for 60 cents.
included for mailing.

and therefore are again offering a new premium assortment 1o our
listed below; anybody can win

to anybody who sends’in even his
when you send the subscription. Claims for premiums after

FINC SPARK GAP
If you have a sending station, you cannot possibly afford to be
without it. The peculiar properties of rzinc—mnow used in all
wireless stations all over the world—increases the sending dis-

Heavy zinc rods 2% inches long
The best Spark Gap
§ cents postage must be

We wish to make the month of March a record breaker, as far
s as new subscriptionsare concerned. We want your co-operation

readers. Itis not neccessary to be a subscniber
same, For instance: The articlé given for one new
own subscription, but you must ask for the Ere:-mium
subscriptions have beeu received, cannot be recog-

E (Given Free For One Subscription I

SPARK GAF

UNIVERSAL

DETECTOR STAND

The best all
around ex-
perimental
Detector
stand on the
market. This
Detector
stand may be
used withany
sensitive sub-
stance, o1
new amd as
vet to be dis-

: =

i - covered. Es-
Iz s pecially to I;L
- ecommend-
T {—— TP d withmoly-
RO " ————= Y jenite jonc

DETECTOR STAXD ounce 1hcts,)
This new substance is more sensitive than silicon or
carborundum. Detector is finished finely. Brass nick-
el plate metal parts. Ingenions spring arrangement
to clamp substance between silver-plated discs, and
nickeled tweezers to put substance in place. Hard rub-
ber handles, oak base, etc. This detector stand sells
for $1.00. 10 cts. postage must be included.

| Given Free For Two Subscriptions _l

If you desire further
NOTE.

MODERN ELECTRICS PUBLICATION

the sending range of your station from 25 to 50

ADJUSTARLE SENDING CONDENSER
(PATENTS PENDING)

We guaranteejthat the Adjustable Condenser increases
per cent.
By using the Cnn-
denser you can
tune the .sending
end of your station.
Can be used in con-
nection with coils
from Y4 to 4 inches,
If used with % or 1
inch coil the blue
crackling spark

roduced with this

ondenser can be
heard for blocks.
1t sounds like bus-
iness and acts like
it. Cut shows six
jars. For three
subscriptions

SENDING CONDENSER wWe

ouly give two jars and the rack. Extra jars list at 35c.
This condenser, rack and £ jars sells for £1.20. Can be sent
by express only. Height 8 in., width 2! in., length 9 ia_

l Given Free For Three Subscriptions |

information on these goods send ¢ stamp for large illustrated Catalog No. 6
Above Pr.miums will be given also on Renewal Subscriptions

84 West Broadway, New York City

zed by GO& 'Sle

from

- al

UNIVERSITY OF MICHIGAN




MODERN

WATER MOTORS

Complet ith i
whe:li,phfllle gheel_ ;l:ﬁg- $2¢50

to run sewing and washing ma-
chine, polish, In some cities where
we have no agents, and where the

Faucet

water pressure is , 8 sample
mutor will be given free; apply at
once if you want to make some

extra money, or if yon can devote
your whole time, liberal salary and
commission will be paid.

ALCOHOL STOVES, LAMPS
AND FLAT IRONS.
ENGINEERS WANTED to send for catalog of in-
dicators, Reducing Wheels, Planimeters, Address,
LIPPINCOTT Mm. S. CO.,
52 Columbia 5t ,
Newark,

i New Jersey
When writing please mention “Modern Electrics.”

o=y A Mensational Novelty,
1 Will Last a Lifetime
THE IMPROYED FLAMING
POCHET LIGHTER.

Patented July g, 1907, and Sept. 10,1
{nfl'yif?;cmlulhncd. =
Every smoker wants it. Willlight in windy weather.
Better than matches, A little deodorized wosd alco-
hol once in a while does the trick. Neothing 1o wear
out. Sample mailed upon receipt of 5{:. Special
prices to dealers in dozen or gross lots. 1f you wish
to make blg money this summer write al once to
he Auto Igniter Co., 1947} B'dway, N. Y. City

TALKING DYMAMOS AND
TRANSFORMERS.

(Continued from Page 422)

be made to talk like a human being,
or to reproduce grand opera music,
one hundred miles away from the op-
era? Truly one must marvel at these
accomplishments, and they can only
be termed as wonderful.

[t is needless to say that all above
arrangements are well covered with
German as well as foreign patents.

60 YEARS'
EXPERIENCE

Trape MaRKS
Desicns

COoPYRIGHTS &e.

Anvone sending a skelch and description may
quickly ascertain our opinlon fres whether an
invention ia probably patentable. Communica-
tions stricily confidential. HANDBDOK on Patents
#ent frea. Gldest agency for securing patents,

Fatents taken through Munn & Co. recelve
pecial notice, without eharge, in tha

Scientific American,

A handsomely Ninstrated weekly., Largest cir-
culation of any scientitde journal, Terma, £3 a
ﬁu’ : four months, §L. Sold by all newsdenlars,

UNN & Co_z658roaewar. New York

Branch OMee, 625 F 8t Washington, D. G

ELECTRICS 453

Y U, Our New Wireless and Novelty
y - Catalog No. 3, 100 pages will
‘~ be off the press when this issue
reaches you.
Don't fail to get it.
It contains hundreds of articles
in whi.h you are interested.

One of the most complete
Catalogs ever fssued.

A Postal Card Brings It

FLETCHER-STANLEY CO.
36 Frankfort St., New York

When writing please mention *“Modern Hlectries.™

B O o K S

We carry the best book assortment in this coun-
try. Our Epr:mll?’ is to publish electrical books—
ust what you are looking for. Here are s fow:

t_dr);:;e ci:tﬁriesl by :d E' Wnsg:. Ph. 1.E.E.

eory, Construct g i

e Sy ruction a se ce postpaid,

"'{F,“' J'I.tlr.oru l]-K_:ll.lﬂWl'“ Dynamo, by A. E.
atzon  “rofusely illustrated. P'rice postpaid §1.

The Gas Engioe, How to Make and Use It. by
P. B. Warwick, including discussion on gasoline
engires.  Price, cloth. postpaid 75 cents.

A BC of Wireless Telegraphy, by E. Trevert.
A:g;;;eblﬁnl book for the amateur. Price post-
pai 06,

New Fxperimental Electricity, by E. Trevert.
A h;no:‘de;;v&)-ﬂperim:mer should possess. Price
postpa X

X-Rays for Everybody, by E. Trevert. Un-
questionably the best book printed for the amateur
and experimenter. Price postpaid 60 cents. 0

=il martsonldf; f:g books tren our large as-

ment. Send for free list containing over T0

best electrical books in existance. .

Lynn, Mass.

M. Bubier Publishing Co.,
S K O o B
“Modern Electries.™

When writing please mention

o K

K

KNAPP DYNAMO-MOTOR

ASK UP-TO-DATE DEALERS

6V. 4A.

Efficiency-finish unsurpassed.
Lights lamps, drives motors,
¢/ ete.  Hasily attached to other
drive. Fine as power motor, S.
Dynamo, only $5.00, weight 8
los. Hand drive, only .00,
weight 20 1bs,

STAMP FOR SPECIALTY CATALOG.

Knapp Electric & Novelty Co., 517 W. 5ist St., N, Y.

When writing please mention “Modern Electrics."

OUR

INDUCT'ON Cnngngc'&LT\r

Allsizes from 1in. to 20 in. Spark

Testing Instruments,
Telegraph Apparatus,
Experimental Work
of all kinds,

Foote, Plerson & Co.
160 Duane St., New York

When writing pleass mention “‘Wodern Electrics.™

Google

When writing pleass mention ‘‘Modern Blectrics,™

OF MICHIGAN

UNIVERSITY
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NORTH BROS. MFG. CO.

A Book Worth Having-it’s FR'

A book packed full of new ideas in labor-saving “YANKEE TOOLS“ for all classes of Mechanics.
Tools that appeal to any man, no matter what his profession or calling.
Yankee ingenuity and invention, illustrated with photographic reproductions of the Tools in use.

A postal brings it if you say ‘‘Modern Electrics"

The book is the embodiment of

Your dealer sells " YANKEE TOOLS"

Philadelphia, Pa.

When writing please meation “Modern Electries ™

END US YOUR NAME AND ADDRESS so
S as to he at the head of the list to fecrive our new
STORAGE BATTERY CATALOGUE now in
blossom. Justthe thing lor Lthe wireless experimenter.
A new low priced complete storage battery of any ca-
pacity. We have almost anything you can wish for and
a few sprecials you can get nowhere else. Send the
stamps today and state just what youare most interested
in. Storage batteries and storage battery work is our
speciaity.
ELECTRICAL MAINTENANCE ano REPAIR CO.
200-202 Manxer 81, Newarx, N. J.

PATENTS

Advice Free. Rates Reasonable
Highest References. Best Services
SEND FOR FREE BOOKS
WATSON E. COLEMAN
Patent Lawyer W ashington, D. C.

When writing please mentlon “Modern Electries.”

ﬁf SR GroBeT Swiss FiLEs
o mree® "R And Other High Grade Tools
Are shown in our catalog, Send your name and address

on postal and mention this paper and we will send free

L 5
our calalof: L ONTGOMERY & CO.,
New York City

103 Fulton Sireet,

When writing please mentlon “Modern Electrics.”

the Basis
Knowledge
Y e
n 01
O
o UCCESS
“HOW ou are no greater intellectually than
T \ . your rnul;lnry i”@.';“i:',’.f:f"f",‘l}"" Increases
(1) i £ ¥ y i OhE, NMAMEes,
REMEMBERbusiness datails, studies, conversation: develops

WRITE T0-0AY will, publie speaking, writing, ﬁ--r!-'-nnl'ltrr
Dickson Memory g-:hool. 942 Auditorium Bldg., Chicago

When writing please mentlon *"Modern Electrics.”

Wireless

Tele graphy
Taught Quickly by
Correspondence.

Positions secured.

BOSTON SCHOOL OF

TELEGRAPHY
IS8A Boylston $t., Bosten, Mass.

. Jh'd lar l:d. b-eltwd'l;e'itp;rlph"?chml InHNIen
ngland. We make a speclalty of qualifying ambitious
oung men and women fu-’; H‘EILNII.; gﬂﬂﬂ!l'ﬂ.l.l
r!uhrmand Wireless Telegraph service. sSeud e
gg:ust cash or stamps for Iree wireless lelegraphic

k. With this we furnish FREE OF EI‘MR‘HB two
handsome Telegraph codes, mounted on fine cardboard,
one showing the Wireless ftlc:r. code, the other Morse
code, Sizet x & inches.

P
- e B S B

When writing please mentlon *‘Modern Electrics.”

TELEGRAPHY TAUGHT

in the shortest possible time.
The Omnigraph Automatic Trans-
mitter com with standard k:i:
and sounder. Sends you telegra
messages at any speed just as an
expert operator would., b styles
(P $2 up; circular free.

Omnigraph Mfg. Co.
8914 Cortlandy 5t., New Youx

When writing please mention “Modern Electrica.”’

If it's printed we do
PRINTING. w0 e vei

No matter where
you are located We Can Save You Money.
Our work is clean, our services more than prompt, our
prices reasonable. Catalogs, Circulars, Pamphlets
a specialty. Write us your requirements to-day.
Schoen Printing Co., 13 Yandewater 5t., New York City

When writing please mentlon “Modern Elsctries™

ACCURATE
COMPACT
INEXPENSIVE

Voltmeters, Ammeters

and Volt-Ammeters
Send for Complete Catalogue ot
PORTABLE and SWITCHBOARD
PATTERNS

L. M. PIGNOLET
82 CORTLANDT ST., NEW YORK

When writing please mentlon “'Modern Electries.”

sotees GOOgle

When writing please mentlon “‘Moderm Electrice.”
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Lﬂ;.:ci;:loﬂﬂs SHaued ihp “Etp ,”mu

{or rather its 500 human being, a m'ls M

“ELECTRO’ FIXED CONDENSER gJack of space
This novel Fixed Condenser is one of the most impor- as to tell _',?:u all

tant instruments. It is used directly in the ground and the good things

may be used with any type detector. The novelty about ou ought to
this Condenser is that the oak case contains 2 EenSers, 'Eunwahautthese
connected in series with one tap taken off between the phones,  Suffice

two. Different capacities are therefore easily obtained. it to say that
they have heen
adopted by the
U.8. Government
the United Wire-
less Telegraph
Co., the Marconi
Wireless Tele-
graph Co,, etc
This should be
proof of theit su-
- periority. Each
e ; rccciv;)ro wgund
: : to 1000 Ohms
SRS with No. 50 s,s_»:lz,
We use a new dialectric between the heavy tin foil sheets, wire, Marvel-
which static charges eannot puncture. Condensers are | | Ously sensitive.

imbedded in paraffine, We guarantee that signals are

received 10 to 25 per cent. stronger by the use of this 1308
Condenser. For diagram of connection see Cat. No. 6. 1305 Head Receivers (2) with head band (as cut) comp. $7.00
Ko, 10,000 Fixed Condenser $l 00 By Mail 1306 One Head Receiver (1) with head band . 4,50
Size 43x0%x1, : extra e 1307 Receiver only, 1000 Ohms with & foot cord ** 2.50
G66666666666660666666666666666666606666666006666G00664 '-iili"
6 Oor new Electrical Cyclopedia No. 6, just off the press,isont. 120 pages. 200 illustra- a
@ tions, Thoroughly revised and enlarged. Lower prices and better goods than ever, Lots 6
8 of new things. & best wireless catalog in tne U, 5. This catalog contains 20 standard a
6 wireless diagrams and over 30 new wireless sending and receiving outfits from 5 to 1000 6
g miles, A 2 cent stamp for postage brings it. Write NOW L | 8
BEGGORGEERGEAGGEAGEGGABG66666G6
Look] Zook!!
-e

LAST CALL, HURRY!! THEY ARE GOING FAST

Our Wireless Spark Coils are the most efficient in the world.
Please remember that all our colls are wound withNo. B4 B & S
wire which insures a FAT heavy spark. Also remember that
‘we build more wireless cofls than ALL OTHER so called wire-
less coil builders in this country COMBINED. Ours are no
amateurish make-shifts, *“manufactured” in an attic. We
guarantee each and every coil to be as represented and will
exchange any one not being wholly satisfactory, or else refund
the money. He are not m!ﬂﬁrd? unless you are.

We find that our stock on our regular 2 inch Coil, No. 1089,
listing at $10.50, is too large.  We built over 500 of these coils
before Christmas and find that we have about 150 on hand now,
As our usual stock Is from 60 to 75 2 inch Colls, we will sell
One Hundred I Inch Colls only practically at cost.

The ridiculous low price, as long a8 the 100 Coils last is

$7.50 |

a net saving of §3.00. Hemember, each coil is fully guaranteed. 1089
Ag soon as the 100 coils are gone the price will be again $10.50

as heretofore. As soon as the stock is cleared we will refund money to customer, or advise him. NOTE—Our young friends
desiring to get one of these fine Coils, and who just now cannot send in the entire amount are requested to send one Dollar on |
deposit. ¢ shall then reserve one Coil for them, to be shipped C. O. D, (if desired) within 30 days. |

We also have a limited number of 1% inch coils, (not listed in our as long as the
catalog) which we are selling at the unprecedented low price of 55.00 supply lasts. |

REMEMBER THE E. I. CO., GUARANTEE, (see Catalogue.) |

No, 10Z4b. i
1000 ®hm Wireless Rereiver i oy, &
ea & Ers
Amateur Type No. 1024a with '
with fine cord, 8 feet long, No. 1084a, (one receiver only,) the best wireless telephone nickeled  split
receiver for the amateur., Resistance absolutely guaranteed. These phones are wound headband  and |
with No.405. 5. C. copper wire, hard rubber shell, finely nickeled casing and thin | . o0 com.
il diaphragms. They are so sensitive that they will respond when the metal cord tips are p\ete‘
| moistemed and fouched. (Mo battery needed.)
PRICR NOW $1.50 By Mail 7 cents extra Satisfaction
guarantesd or
NOTE—Send us your low resistance receiver with B0 cents. We will re-wind it | money  back.
upto 1000 ohms with No, 50 silk covered wire and will return it to you prepaid. By mail extra

NOTE—0n above articles stamps NOT accepted.

Our new ELECTRICAL CYCLOPEDIA CATALO&G No, 8, containing 120 pa
wireless diagrams, WIRELESS CODES, electrical photographs and the most complete assortment o¥
novelties, ete. etc., will be sent to you on receipt of 2 cents postage 1o cover cost of mailing.

ot S Electro Importing Co., 86-z West Broadway,

es, val
wireless

‘““Modern Electrics’’ guarantees the reliability of its advertisers.

sy GOOGle




The Big Three in Electricity
Franklin Discovered It—EdImn
The Cyclopedia Applies It

Cyclopedia |f l"!lli Electricity

isa guide forev man whoe wan's infor-
-m;m ances. This work

‘E" the foundation of electirical progress for years

come
THE YOUNG MAN who has not yet chosen hislife's
work, will find it a valuable gtﬂde‘:.'o one of the

reatest money making mensm:u the present
Eud future age. The development ol this vast science
h“f b::jgnu There is plenty of room at the t
aventive genius and new discoveries that will
fame and fortune.

L BCTRICAL WORKER, whether “tronbie
shooter” or expert, will find this Cyclopedia especi-
ally wvaluable as an index to what he knows and
a ready reference 1o what he has luu;gucu.

THE ES5S MAN AND HOUSE OWNER can
gain from it a knowledge of electricity that will
save him many a dollar,

This covers the whole electrical field
more completely than auy other group of volumes.
It comprises 2 pages of up-to-date, authoritative
information; it treatsof 23 general subjects; its de-
tailed index includes over 4,000 different lql‘m It
contains hundreds of special photographs, diagrams,
miﬂﬂ;f . besides condenzed tabl==and formulas,
containing information that it would require yearsof
time and a fortune to collecl. The pages are Tx10
inches in size, printed om special paper. in large,
clear carefully bound im half morocco.
FREE ﬁ! EXAMINATION Fill in and mail the
mﬂ We will send a set of these practical

for five days' FREE examination. Examine

the books carefully. If satisfactory send $2 within

Eve days and per month until you have paid

$18.60 . The regulsr list price

p'rine 1f you 't keep the books, advise us

and we will send for them Remember! You can

examine the books without expense or obligation—
we pay all charges.

Important Subjects Covered :

Electric ‘I‘elegﬂph bnm'itu;hnnguld Wiring,
Theory, Calcnlation, Desi nd Construction o
Generators and Motors— pesafnyu-muu and
Motors—Dynamo-Electric Machinery—Elevators
—Direct Current Motors—Direct Driven Machine
Shop Tools —Alternating Current Motors, elc.—
S!Hgie Phase Electric Railway—Electric wclﬂ.lng

Storage Batteries—Mercury Vapor Converter—
H.mﬂ.gement of Dynamos and Motors — Power
Stations and Transmission—Central Station En-
gincering—Central Station Design—Alternating
Current Machinery Wireless and Automatic
Telephony—Wireless Telegraphy—Telantograph
—Te! phone—Telephony, etc.

FREE! IF YOU ORDER PROAPTLY

With all orders before April Ist, we will include
FREE for on I.’runr as a monthl mwlﬂne-l the
TECHNICAL WORLD MAGA ZINE

An ideal American family monthly—regular price
$150. Clean, instructive, helpful and true—with the
whole round world as its field Present day, scien-
tific facts and inventions are treated in a manner so
clear and comprehensive that any one can under-
stand and every one can learn.

American School of Correspondence, Chicago,US.A,

o e e e o S 0 A i i s i i i i

FREE OFFER COUPON

AHEIHC-HI SCHOOL OF CORRESPONDENCE:

ydoﬁdu. Applied Electricity for FREE
g:-:l.n.ﬁnn,alsn for 1 year. I will send §2 00 within
five days and a month until | have paid $18.60; other-
wise 1 will y\qnndhold the books subject 1o your
order. Title not to pass until fully paid.

i

_____ I R e e o e R ik~ 2 5w o i
ADDRESS. . cvsusivsosnsasnsssssas radnadssanssrassissnrnns
AR ROI Rt Wilieln B o I s s b S ko 8 m B

Emrio * -reazecasesrosesegpessacausaes A

“Modern

ng In—ng Out'

Have you"mr
ture—what your
You continue ye
the same old ru

How are you going to rise above these con-
ditions? The American School of Corre-
spondence will show you the way.

The fact that you held your present job is
evidence of brains and ability. That’s all
you need.

Tell us what position you desire to hold.
Get our free advice. Signing the ecoupon
does not place you under any obligations.
We do not employ agents or collectors. Like
all strictly educational institutions, we rely,

for growth, solely upon reputation, useful-
ness and success of our students.

This is the beginning of a new year. Let
this month mark the beginning of year suc-
cess—a better position. mere pay and shorrer
bourg. Fill in and send the coupon.

We help men help themselves.

IR R T T N R N NN

FREE INFORMATION COUPON

AMERICAN SCHOOL OF CORRESPONDENCE:
CHICAGOD, U. 5. A.

Please send me yvour free bulletin of Engineering
information and advise me how I can qualify for
pos.tion marked “X."

. .Electrical Engineer . .Heating & Ventilating
. -Draltsman Engineer

, -Civil Engineer « Plamber

. -Mechanical Engr. ..Architect

. JBtationary Engr. . .Hydranlic Engineer

. Birucinral Engineer . .Textile Boss

. .Raillroad Engineer . .College Prep, Course

. -Municipal Engineer ..Sheet Metal Pattern

. JStroctural Drafis'n Drafisman

%6 ﬁ ting pleass mention “Molcrs S etdes.”

'* gunarantees the reliability of its advertisers.
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