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THE BEST Something New in Insulators
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v, We present herewith ourlnewldepartureantenna insula-
tors which we are now offering In place of our regular an-

tenna insulators, No. 10001,
They have the distinet advantage that there are no

hooks to break out,and even if the insulator would Le
smashed, which is almost Impossible, the aerial wires couid
not fall, because the loops of both antenna and support

Wlll ]aS t 10 n ge r wires would hold each other,
1 These insulators are beautifully finished and have the
an d glv € b etter i highest insulating qualities. Theyﬂ\\lll not lenk any rlnore
than any good Ingulator, have a fine appearance, and are

resu lts than any the lowest priced on the market.

ot h er d I'y ce ll No. 9461 ia made of brown, TRIPLE glazed porcelain,
size 2 1-4 x 2 1-2 in.. welght 12 oz, for recelving only.

known When used Price 10 cents. Per doz., 81,15
. No. 1166 12 made of glaxs entirely, the most beautiful
for general pur | insulator ever made. Nize 2 1-4x:3 1-2'1n., welght 110z, for

receiving only. Price each 12 cte. Yer doz. 81,35,

poses.
Specially good

No. 10341 (patent applled for). This fnsulator is
made of the same material at No- 1461, It s longer and
heavier. It body ig plerced by two round holes, through

for telephones, door bells, electric T t0e "wire- looms st For sending up to 2-in.
9 : . spark length. Will not leak. By placing =everal of these
ClOCkS Cxperlmental WOI‘k WIre- tnsulators in geries. large spark colls ar transforiners ¢an
) 3 ’ i be operated without fenr of leakage. Slze 8 x 2 14 i
ICSS tclegraph instruments, Small : welght 14 oz, Price each 16 cts. Per doz. #1.85.
motors and other similar devices. - i W o i e b - K e

Just the thing for the new stunts you are] | L

getting up or for your electrical toys. Buy | | ELECTRO IMPORTING CO.

them at your dealers. |
iy ; 5 CTHIN -z Fulton S
National Carbon Co., Cleveland, O. | | | iiiiinerin® A fae R
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| Patents
N Yoo s 1 || Trade-Marks

is an institution, unique in many respects from other

[ ]
concerns, This institution does the buying for out_of L C
town folks, in a thoroughly reliabl . Th py g
KPS wil BUY ANYTHING for you whether 0 ri S

itis a dynamo or a brass bed, whether a harvesting
— machine or a piano, whether an oil painting or a bathtuu, The value of a patent depends

and it guarantees that it positively T on the expert presentation of the

S A VvV E S claims that cover it. The value

of your idea may be enormously

||

| | y?)ukmémey ﬂn all your purchas_csl. Lfcalcdhin Nelév |
or! 1ty, the greatest commercial market in the w! § 1 i i
the N.Y.P.S. can, thank toits long standing cxperieon'ce. increased ‘3)’ s,l“l"u' handling of
buy cheaper and better than you, as it buys direct from = your apphcatlon. le long eXx-
the manufacturers, which saves you the middle- . - he P off
man’s and retailers profits. perience in the FPatent ce,
Write us what you want, try us, let us convince and in handling exclusively all
you that we can save you from 10% to 508 ON ALL 1 £ lionti e
| | YOUR PURCHASES. We now have over 2000 L classes of applications, gives my
lnmﬁecfi customers on our books and save them large clients every possible advantage
sums Ol

[] without extra cost. Valuable
M 0 N E Y T Trade-

every year. We would like to do the same for you; booklets on Patents,

will you let us? Remember, if it's made anywhere in Marks Designs and Copyrights
the world, we can getit. If it's not made, we will have
it mode for you and SAVE YOU MONEY. _ Sup. 1= sent on request.
TS et A LANGDON MOORE
New York Purchasing Service 902a-F St., Washington, D. C.
123a Liberty St. 161a Greenwich St. Ex-Asst. Examiner
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New York City, U.S. A. L
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MAY WE

Send You Free Samples

To Prove That You Can Artistically Color and
Finish Any Kind of Wood About the Home

OU can produce any desired shade and effect. The expense is slight—the work
easy and simple. First apply Johnson’s Wood Dye—made in 14 shades as listed
below. Over the Dye lightly apply Johnson’s Prepared Wax—and you have a

beautiful, rich, subdued finish that will not mar or show scratches.

Johnson’s Wood Dye must not be confused with colored varnishes or stains, which
merely coat the surface of the wood hiding the grain beauty. Johnson’s Wood Dye is
not a mere stain—not merely a surface dressing—it is a deep-seated dye which goes to
the very heart of the wood and stays there, fixing a rich and permanent color.

JOHNSON'S WOOD DYE

is made in 14 attractive shades, as follows:

No. 126 Light Oak No. 140 Manilla Oak No. 130 Weathered Oak No. 122 Forest Green

Neo. 123 Dark Oak No. 110 Bog Oak No. 131 Brown Weathered Oak  No. 172 Flemish Oak

No. 125 Mission Oak No. 128 Light Mahogany No. 132 Green Weathered Oak  No. 178 Brown Flemish Oak
No. 129 Dark Mahogany No. 121 Moss Green

Pints, 50 Cents Each

JOIHNSON’S PREPARED WAX

dries quickly over dye or any other finish so that it may be brought to a beautiful, dull,
artistic finish. It should be used for all woodwork, floors nnd furniture including
pianos and is just the preparation for Mission furniture

JOHNSON’S UNDER-LAC
is not a common varnish, but a thin, plastic spirit preparation superiorto shellac or ordinary varrish,
and is to be used over Wood Dye where a higher gloss than a wax finish is desired, drying hard ia
half an hour. Best preparation for linole-
um and oilcloth, bringing out the pattern
as glossy as new. Gallons, $2.50—smaller
sizes down to half pints.

Fill out the coupon for free samples and booklet
S, C. JOHNSON & SON

“The Wood Finishing Authorities”
RACINE, WISCONSIN

..Prepared
y will ark

Wax and Under-Lac—also Booklet, If sampies are found ratisfactor

my dealer to supply me

— i
i’r. Al

FREE SAMPLE COUPON

Please rend me free samples of Wood Dye, Shade No..

W o TR T ST L < | DR R - S Y - (. S,
Address.. .. ...
M. K.
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“How to Make Wireless Instruments”

By 20 WIRELESS EXPERTS
A NEW WIRELESS HANDBOOHNR

=~ WIRELESS TELEGRAPHY=

~ L. SPANGENBERGS STATION=

1+ ymauBanse Con. @ Canbummvt Syemeen
14 e st e sema Lo

Lees e ren
Yovrriieiy

96 Pages CONTENTS 75 Illustrations

How to make a loose coupler.

How to make a microphone detector.

How to make a simple anteana switch.

How to make a spark gap muffler.

How to make a 1000-ohm relay.

How to make a carborundum detector.

How to make a bare point electrolytic detector. . .
How to make a selective tuner with weeding out circuit.
How to make a coil vibrator attachment.

How to make an electrolytic detector.

How to suspend and insulate aerials.

How to make an iron pipe aerial.

How to make a tantalum detector.

How to make a small transformer.

How to make a transmitting helix.

How to make a potentiometer.

How to make an interrupter and detector combined.
How to make an electrical resonance apparatus.
How to make a wireless without aerial.

How to make a talking condenser.

How to make a two-mile wireless station.

How to make a tuning coil.

How to make a silicon detector.

How to make the simplest and most efficient wave detectors.
How to operate a wireless by speech only.

Price, Twenty-Five Cents, Prepaid.

Our new book is the only one of its kind, and contains more information on the
construction of wireless instruments and apparatus than any book ever published—no
matter what its price.

It contains description of twenty-five different pieces of apparatus, each fully illus-
trated. Clear photographs of the actual apparatus, diagrams, dimensions and sketches of
the necessary pieces will be found in great profusion.

The contents were taken from articles published in the first volume of MODERN
ELECTR CS. All were carefully re-edited, and most of them re-illustrated with new,
clear sketches, etc.

A book that every experimenter and amateur in the wireless art must possess.

Ready for delivery now. Send money or express order, or coin. Stamps and
checks not accepted.

A . . STREE
Modern Electrics Publication, 3% W™y o & «
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Apparatus for the Demonstration of Wireless Telephony

By Dr. Erica . Hutn
(Berlin)

T HE interest concentrated upon wire-
~ less telegraphy owing to its appli-
cation to the transmission of news has

FIG.1

been materially increased by the possi-
bility of wireless telephony. “In order to
demonstrate this branch and to facilitate
the study of the subject, the apparatus
described herein has been brought out.
By its aid it is possible to transmit music
as well as the human voice over a dis-
tance of 50 meters (165 feet). By the

FIG. 2

use of a longer and higher aerial line,

this distance can be considerably in-
creased.

The apparatus is made of two different
tvpes. The simple form consists of two
stations, one of which can transmit, the
other reccive; between these stations,
therefore, speech in one direction only
is possible. The more complete equip-
ment allows of speech in both directions.
It consists therefore of two stations each
of which is arranged for transmitting as
well as receiving.

The transmitting set consists of a gen-
erator for continuous electric oscillations,
transmitter coil and microphone. The
receiving set consists of a receiving coil,
detector and double head-piece telephone
receiver.

The appearance of the set for work-
ing in both directions is shown in Figs.
1 and 2. The transmitter and receiver

§ anromma

[RUTSN

TRANSMITTER

FIG. 3

are both mounted on a case of polished
ash about 55 by 30 c¢m., and 10 cm. high.
Inside this case are fixed the Leyden jars,
the choking coils and the automatic main
switch.

The case carryving the apparatus is
mounted in the same way as the set for
working in one direction, viz., on an iron
frame, about Y0 cm. high with casters.

In both of these sets the cases arc
attached to the frames by screws and can
be removed easily. The main parts of
the set, viz.,, generator microphone, an-
tenna, ctc., can also be taken off and
used separately; different experiments
can therefore be made with a single ap-
paratus. It is simple to demonstrate
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the principles of wireless news trans-
mission as also Tesla’s and any other ex-
periments depending upon the use of
electrical oscillations of high frequency.

If required, thie apparatus can be ar-
ranged for wireless telegraphy, and in
connection with a Morse telegraph in-
strument written messages can be
obtained.

The diagrams Fig. 3 show the con-
nections used in the sets working in one
direction only, or in both directions.

The connections in the set for work-
ing in both directions at the same time
are shown in Fig. 4. By closing the plug
connection, continuous current at 220
volts flows through a choking coil to the
arc generator, in parallel to which is an
oscillation circuit consisting of a self-
induction (transmitter coil) and a ca-
pacity (Leyden jars). From the trans-
mitter coil, which is connected at the
upper part with the antenna, a branch
connection is made through a Leyden
jar and a microphone to earth, the
coupling between the generator circuit
and the antenna is therefore direct. By
reversing a switch (automatic) which
in Fig. 4 is shown turned to “Transmit-
ting,” the receiving circuit is put in. It
consists of the receiving coil, the ther-
modetector (cell) and a double head-
telephone ; all three instruments are con-

AN~
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FIG. 4

nected in series. Part of the receiving
coil is connected to the antenna; the
coupling is therefore direct in this case
also. -

Transmitter.

The choking coils are wound with
enameled wire ; these are fixed inside the
case, on which the scparate instruments
are mounted.

The generator (British Patent 15,891
'09) is constructed on a new method for
producing continuous electric oscilla-
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tions. The generator as shown in Fig.
1 is worked by an arc. The arc burns
between two carbon electrodes of special
form.

In Figs. 5 and 6 different forms of
electrodes are depicted. In both cases

FIG. 5

the electrodes consists of tubes, the ends
of which are conical. In Fig. 5 the
upper electrode projects into the lower.
The arc is started at the place where
the electrodes are nearest to each other,
and is driven outwards by the heated
air. It is then lengthened, owing to the
conical form of the electrodes and finally
broken.

The advantage of this system is, that
undamped electric oscillations of great
constancy can be obtained without using
special blow-out arrangements, or mag-
netic blow-outs. By using methylated
spirits or any other quickly evaporating
liquid, which surrounds the lower elec-
trode and increases the blowing out of
the arc by its evaporation, the intensity
of the oscillations can be increased.

In order to secure an even consump-
tion of the electrodes, which is very im-
portant for a constant generation of
oscillations, the arc rotates electromag-
netically. For this purpose the arc is
in a magnetic field, of which the lines
of force are at right angles to the direc-
tion of the are. The magnetic field is
generated by a coil which forms the
upper part of the generator.

Besides this, through the rotation of
the arc, the breaking influence caused by
the shape of the electrodes is increased,
as on account of centrifugal force, the
arc has a tendency to curve outwards.

The generator is started automatically.
The coil. which generates the field for
the rotation of the arc serves, at the same
time, as a striking coil. It is connected
in series with the arc electrodes. When
no current is passing through the gen-
erator, the electrodes are in contact;
when current is applied, the upper elec-
trode, which is composed mostly of mag-
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netic material, is drawn into the coil and
the arc is produced. By turning the
knob at the top of the electrode any
length of arc required can be obtained.

By the striking arrangement, the
operation of the generator is greatly
facilitated. If the arc be extinguished,
which may happen when too much
energy is taken off or when the power
of the primary current is too small, it is
indicated by a “Knocking” of the igni-
tion electrode. The electrode drops
down, the circuit is again completed, the
electrode is drawn into the coil again
and so on. The generator thus auto-
matically indicates a mistake in its work-
ing.

A knob which is fixed to the upper
part of the electrode makes it possible
to start the generator by hand. The
upper part, consisting of striking coil
and electrode, is fixed to the lower part
by a bayonet-joint. By turning the
upper part through 120 degrees it can
be lifted from the lower part in the sim-
plest way, in order to adjust the inner
parts of the generator, to put in new
electrodes or to fill up with methyiated
spirits.

The lower part consists of a cast jron
basin which carries the other electrode
in its centre. A mica window in the front

o
]

FIG. 6

makes it possible to control the arc with
the generator closed.

Opposite the window is a valve serv-
ing to regulate the pressure. The weight
of the complete generator is about 3.5
kilos. .

The self-induction exciting coil con-
sists of stranded copper wire, the single
wires of which are carefully insulated
from each other. It is wound on a
“Presspan” cylinder and afterwards
soaked with a non-hygroscopic varnish.,

A few turns of copper wire, which
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are in series with a glow lamp, are
coupled inductively with the transmitter
coil. As soon as oscillations are gen-
erated, which also flow through the trans-
mitter coil, the lamp begins to glow.
This serves not only as a detector of the
oscillations hut also as an indicator of
their intensity. The Leyden jars have a
collective capacity of 3,000 ¢m and are
6 in number. The microphone is of the
strong current type. It can be moved
vertically and easily changed.

Receiver.

The receiving coil consists of wire
strand which is finely subdivided and
wound on a “Presspan” cylinder. At
every ten turns a connection is taken
out and led to a plug, of which there
are 13. By means of 2 plug sockets the
necessary tunings can be effected. The
leads to these sockets are placed side by
side in ebonite inlet tubes. The wire
covered with green, connects the coil
with the antenna, the red covered wire,
with the thermodetector and the double
head-telephone. .

The thermodetector which is mounted
on the receiving coil, is constructed in
the form of a two-polar plug. It is ad-
justable and can be interchanged. It is
not sensitive to shaking and practically
independent of changes in temperature.

The telephones are of high resistance.
The diaphragm and the connecting clip
are adjustable,

Antenna.

The antenna consists of an umbrella-
shaped nickel plated frame which can
easily be closed and opened. When
closed it is 133 cm high, when opened
it is 240 cm high with a diameter of 165
cm. The antenna is insulated from the
iron frame of the station by a porcelain

grooved insulator.
From the Pamphlet of the Dr. Erich F. Huth Co.,

erlin

THE SACRAMENTO WIRELESS
AND SIGNAL CLUB.

AN organization of amateurs in Sac-

ramento held their annual election
of officers in their club room on Decem-
ber 7th. The following officers were
elected: President, E. Rackliff ; Vice-
President, W. Archbold; Secretary, L.
Huber: Treasurer, P. Pratt; Chief Op-
erator, K. Miller; Assistant Chief Oper-
awor, J. Murray; Sentinel, F. Strader.

Address, 1025 7th St.
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American and European Dry Cells

By . GERNSBACK.

HERE are few electrical products
to-day about which there is known

so little as the common dry cells. With
this I mean that although the general

SEALING
ComMPOUND
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FIG. 1

make-up is well known, the formula with
which certain efficient dry cells are made
up, is usually jealously guarded by most
manufacturers.

There are two distinct make-ups of
the modern dry cell. The first, the
European one (the first dry cell con-
structed originated in France), the
second the American one. The Euro-
pean cell is outlined in Fig. 1. The con-
tainer is usually of black glass. A zinc
cvlinder well amalgamated, is placed
close to the wall of the glass container.
The negative element is usually a car-
bon rod capped with a brass cap and
binding post. .Around this carbon rod
is pressed the depolarizingmass, usually
a mixture of black oxide of manganese
98 per cent. pure and some carbon
powder, or more often graphite. To keep
the mass in place a piece of white cheese
cloth, muslin or linen is wrapped around
it and kept in place by means of string
wrapped tightly around and secured at
the carbon itself. A laver of sawdust
or cardboard about 14 inch thick is then
placed on the hottom of the container
and the completed carbon element is
placed upon it. exactly in the center, equi-
distant from the zinc cylinder. The n-
tervening space between the carbon and
the zinc elements is then filled in with
moist sawdust, which has previously
been soaked with the exciting clectrolyte,

usually a mixture of sal-ammomniac with
chloride of zinc and water. The moist
sawdust is packed tightly in place, by
means of circular ring-shaped rammers.
On top of this sawdust a circular piece
of oiled felt is usually placed, to keep
the salts from “crecping” to the ter-
minals of the cells. .\ vent is then placed
through the felt as shown; this serves
to let the gases escape.

On top of the felt, the usual battery
sealing wax is placed, closing the cell
hermetically, except for the small vent.
T'he usual appearance of such a cell is
shown in Fig. 2.

The American cell differs radically
from the European one, except for the
fundamental principles Fig. 3.

A zinc cylinder is lined in the inside
with blotting paper, or absorbent card-
board as shown. Sometimes instead of
the above materials. plaster of paris is
used. The exciting electrolyte is then
poured into the lined shell and allowed
to soak into the lining for from fifteen
to twenty minutes. The liquid is then
poured out and the shell with the moist
lining placed upside down. to allow the
surplus electrolyte to drain off. After
this the space between the carbon rod

FIG. 2

and the lining is tightly packed with the
depolarizer, consisting usually of black
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oxide of manganese and carbon powder.
The depolarizer is moistened with elec-
trolyte before ramming it into the cell.

On top of the depolarizer a thin film
of dry sand is placed, and on top of this
the hot sealing compound s poured.
This finishes the cell.

It does not take much observation to
reveal the fact that the American dry
cgll, seems simplicity itself, while the
hu‘r_opean one scems very complicated.

Size for size, and w eight for weight,
however, the European cell has from 30
to 50 per cent. more capacity (although
using a smaller quantity of depolarizer).
It also has greater recuperative powers.

The obvious question then arises : Why
are not American cells made on the
European plan?

The answer is varifold.

To begin with, when dry cells were
first introduced in the United States,
they brought a relatively high price, from
30 cents to $1.00 a piece. Most of them
were made in the same manner, as they
are made to-day, except for the ingre-
dients. This mode of construction was
evolved because the high cost of labor
did not permit the European construc-
tion, which latter is a rather tedious one.

But at that time, about 18 years ago,
if the European method had been adopted
universally by the American makers,
good profits could have been made, as
the price per cell was quite high.

Unfortunately, however. price-cutting
and underselling became the rule in the
dry battery business in this country, and
all efforts since to introduce a sane dry
cell were futile, as the public has grown
to buy dry cells from 10 cents apiece up
to 35 cents and refuses to pay more,
never realizing that a cell built on cor-
rect principles, that could be sold from
40 to 50 cents will outlast three to four
of the best present American cells.

To-day some cells can be bought as
low as 7 cents apiece in large quanti-
ties, and if one contemplates how much
material goes into a cell measuring 214
inches x 6 inches, it may be realized how
much efficiency can he expected from
such a cell,

Of course the present dryv cells are
turned out by machine to-day, the pack-
ing being done entirely by machinery,
consequently the labor per cell is but a
mere fraction. When one considers that
at the present the United States alone
turn out over 200,000,000 dry cells an-

359

nually, one may find in that figure an-
other answer why the European plan is
not in vogue, as it would not be an easy
matter to turn out the latter with ma-
chinery.

Let us now see in what respects the
American dry cell lacks in efficiency and
why. )

The function of the depolarizer is to
furnish a surplus of oxygen, necessary to
keep up the combustion in the dry cell,
the same as the human lungs can not
keep up their function without oxygen.

As the oxygen is consumed in the
depolarizer, the latter becomes harder,
the pores close. Finally with all the
oxygen gone, the depolarizer ceases to
breathe, as it were, and its function is
destroyed.
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Furthermore, in order to carry the
charged electrons from the carbon to the
zinc element, the electrolyte must well
permeate the entire mass of the de-
polariser, else there cannot be any action
between the two elenments.

Now then, as seen before, after the
depolarizer has given off its surplus
oxygen. its pores close (especially at the
outside surface, nearest to the zinc) and
the electrolyte can no longer circulate
in the pores of the depolarizer, conse-
quently the dry cell dies two deaths, one
asphyxiation, the other thirst, as it were.

If we study the construction of the
European dry cell it will be seen that
the makers have attempted to overcome
the above mentioned obstacles. In the
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first place they use a comparatively large
amount of electrolyte, preventing the cell
from drying prematurely.

The next important point is the vent.
This not alone assists the gases to es-
cape—an important point in a dry cell—
but also allows oxygen to enter, which
passing into the depolarizer, assist to
lengthen the life of the dry cells by gquite
a few ampere hours. It also adds greatly
to the recuperative powers of the cell.

The most important mission of the
vent, however, is that it actually keeps
the cell well moist. This statement prob-
ably comes as a surprise to many.

It is remembered that the electrolyte
contains not a small quantity of chloride
of zinc. Now this salt is exceedingly
hygroscopic,which may be seen by plac-
ing a small quantity in an open dish.
The dry salt will in a short time liquify,
as chloride of zinc, having a powerfui
affinity with water, draws the moisture
from the air in a very short time.

It will be understood now why the
vent helps to keep the cell moist as the
chloride of zinc used as part of the elec-
trolyte, constantly keeps on drawing
moisture from the air, even after the cell
has long played out.

Turning now to the American cell we
are immediately struck with the wrong
design. To begin with the quantity of
absorbed electrolyte is very small, and
if, as happens most of the time, the thin
zine shell is eaten up in a small spot, the
little electrolyte that was in the cell in
the beginning oozes out, due to the in-
ternal gas pressure in the cell and im-
mediately begins to die a quick death.

During the time that the zinc shell is
intact, the harmful hydrogen and cther
gases cannot escape, and they naturally
do not assist to lengthen the life of the
cell. The worst part, however, is that
as soon as the zinc is consumed but little,
the powerful pressure of the imprisoned
gases burst the shell at the weakest point,
which latter, if there had been a vent,
would have lasted quite a while longer.

As will be seen the construction is
faulty throughout.

The worst part of the entire thing,
however, is that after the average dry
cell is not fit for work any more, one-
quarter of the depolarizer (that part next
to the carbon electrode) is still in good
condition, but cannot perform further
work, because the layer next to the zinc
has become as hard as a stone, from
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lack of electrolyte and the damaging
effect of the gases. Consequently the
average cell is thrown away as useless,
although if properly constructed it could
furnish from 20 to 3V per cent. more of
the entire capacity. 1hat the foregoing
is true may be easily proved by dismantel-
ing a worn out dry cell and cutting away
the hardened depolarizer till the softer
core (about !4 to }2 inches away from
the carbon), is reached. lf this element
is now placed in an old zinc shell with
its old lining and fresh electrolyte is
used, the battery will deliver from 20 to
30 per cent. of the former capacity of the
cell.

It has been iny opinion that the ca-
pacity of the present dry cell could be
greatly increased by making it twice its
present length, and by decreasing its di-
ameter to one half the present diameter.
This would naturally give a much better
depolarizing action, but on account of the
odd size of the cell it would be imprac-
tical both from the manufacturers, as
well as from the consumer’s standpoint.

It is to be hoped that American makers
will soon change their present design, as
it needs improvement quite badly.

During the past year German makers
have made great advances in dry cell con-
struction. They have found that the ca-
pacity of an ordinary dry cell can be in-
creased from 20-50% by admixing cer-
tain metal salts to the depolarizer.

Thus a 10% addition of Cerium-oxide
increases the capacity about 25%. The
same increase of capacity is obtained by
adding from 10-20% chloride of man-
ganese to the depolarizing mass.

PACIFIC WIRELESS CLUB OF
OREGON.

This club was formed on November 1855
1910, with a membership of ten members.
It was formed for the purpose of further-
ing the art of wireless and to stop inter-
ference. The following elected officers
are: President, Raymond Higgins; Vice-
President, Rudolph Janesch; Secretary,
Carl Braun; Treasurer, Lester White.
All those who wish to join should notify
the Secretary, Carl Braun, for particu-
lars. 405 East Market St., Portland, Ore.

A not generally known fact is that an
iron core is longest when magnetized.



MODERN ELECTRICS

561

A Small Nickel-Plating Outfit

By J. A. HoLLANDER.

LLECTROPLATING is a subject
 much discussed, but it has usually
been so encumbered by the theories and
chemical actions involved that the pract-
ical side has been lost sight of.
Without attempting to go into the the-
oretical part of the subject, the writer

has endeavored to describe a small but
practical outfit for nickeling the more
common metals, namely: brass, copper
and iron. The expense is small, the cost
of the whole, tank, anode, and chemicals,
being less than four dollars.

Tank.

To start with, we must have some kind
of non-conducting vessel for holding the
solution, a wooden tank is the best. One
6 inches wide by 12 inches long by 10
inches deep, is amply large for ordinary
use. & '

Sound yellow pine one inch thick
should be used. The side pieces are 1215
inches high, 1614 inches long. Cut ver-
tical grooves 1 inch wide and 34 inches
deep. 114 inches from the ends and the
horizontal groove of similar width and
depth 1% inches from the bottom, join-
ing the vertical grooves (Fig. 1.)

The end pieces are 1274 inches high by
6% inches wide. Cut a groove 1 inch
wide and 34 inches deep, 174 inches from
the bottom.

The bottom piece is made 1234 inches
long by 634 inches wide.

Now bore five 5/16 inch holes in each
end of the side pieces, starting 1 inch
from the top, and 34 inches from the
ends, and 2 inches between centers.
Another row of six 5/16 inch holes are

bored, 34 inches from the ends, 1 inch
from the bottom and 3 inches between
centers.

Next bore one 5/16 inch hole in each
of the end pieces 1 5/16 inches from the
bottom. All these holes are for the tie-
rods.

Obtain 14 ft. of 5/16 round iron or
steel rod, and saw off 16 lengths 914
inches long and one length 1514 inches
long. Thread the ends with a 5/16 die
for 1 inch and procure washers and nuts
to match, (Fig. 2).

Soak some heavy cotton varn or pack-
ing in asphaltum and lay several strands
in the middle of each groove.

Now the tank is ready to assemble.
Set the pieces together (Fig. 2) and in-
sert the 914 inch rods through the holes
in the side pieces, and the long rod
through end pieces, and draw up on ths
nuts. .

Then give the inside four or five coats
of asphaltum, one coat is sufficient for
the outside. This will prevent the wood
warping, thereby insuring against leak-

age.
Anode.

The nickel anode can be had at any
platers supply house, and is 8 inches by
4 inches wide and about 14 inch thick.
The price ranges from 50 to 60 cents per
Ib. One of the size named weighs about
2% lbs. and will last for years. The
writer has had one in use for over a year
and it shows a reduction in weight of but
one-quarter of a pound.
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File a clean surface on one of the ears
left for conuections, and solder a 74 by 14
inch brass or copper bar 9 or 10 inches
long (Fig. 3). To the end of this bar
solder 4 to 5 feet of flexible lamp cord
for cunnection. The parts of the bar
projecting beyond the sides of the anode
should be wrapped with 3 or 6 layers of
lineman’s tape to prevent any possible
short circuiting.

Now solder a binding post to one of
the ends of 4 or 5 one-quartcr inch cop-
per rods, 9 inches long. These are ¢o act
as cathode rods.

Solution.

A solution giving the best results con-
sists of as follows:

134 lbs. double sulphate of nickel and
ammonia.

3/5 oz. sal-ammoniac.

1 oz. single sulphate of nickel.

3 gal. distilled or filtered water.

The double sulphate crystals should be
crushed in a mortar and dissolved in hot
water, as heat helps the dissolution.

Sal-ammoniac is a good conductor of
electricity and in a plating solution tends
to deposit the plate faster.

Single sulphate of nickel gives that
bright appearance to the plate so much
desired in nicely finished objects.
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Both the sal-ammoniac and the single
sulphate may be left out of the solution
and still get a good plate.

Hard water should not be used under
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any consideration, not even when filtered,
as it absolutely ruins the plate or gives no
deposit at all. Distilled water can not
as a rule, be had, so filtered water is the
next best and the most economical.

The solution should stand at 515 to 6
degrees Baume.  If too heavy, add more
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water, and :f too light, more of the
double sulpbates <hould be added till the
proper deusity is reached. Solutions
standing above 7 degrees are apt to give
a dark grey or black deposit and in some
instances none at all. It is a good plan to
test the solution before using, as a small
amount of evaporation increases the den-
sity considerably.

Freparing the Work for the Bath.

If the work is desired to have a high
polish after plating, it is to be understood
that it must have a high polish before en-
tering the solution.

Also it must be absolutely clean. This
is the miost important part of the whole
process. It must not only look clean, but
must be chemically clean. Too much
care cannot be taken in securing the total
absence of grease and foreign matter of
all kinds. A few failures will soon con-
vince one of this. If the work comes out
of the bath having a mottled and dirty
appearance, and the metal showing
through in spots, it is sure to be due to
improper cleaning.

String the work on a thin wire and
swirl it around in a hot, but not boiling
solution of 14 Ib. of potash to 1 gallon of
water. As soon as the work begins to
change color remove and rinse in cold,
clear water. If possible, running water
should be used. If this is not available,
then a large vescel full with frequent
changes is the next best thing. Then dip
for an instant in a solution composed of
one pound of C. P. potassium cyanide to
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one gallon of water. Rinse in cold, clear
water and hang immediately in the plat-
ing bath, twisting the small wires secure-
Iv about the cathode rods.

Do not allow the work to be exposed
to the air any longer than absolutelv
necessary, as it rapidly oxidizes and con-
sequently the plate refuses to adhere
properly.

1, after rinsing, water draws away in
places, the work is not clean and should
be potashed and cvanided over again.
This should be repeated till water clings
evenly over the entire surface, only then
is the work ready for plating. .

Plating.

Connect the anode to the leading out
terminal of a rheostat giving small varia-
tions, and the leading in terminal to the
positive pole of some source of low vol-
tage direct current, sav 3 to 6 volts. Con-
nect the cathode rods to the negative
pole by a length of flexible lamp cord
(Fig. 4).

The flexible connectors are used so
that the anode and cathode rods can be
shifted, for instaace. if there are a numn-
ber of pieces to be plated, the anode is
hung in the middle. but if there is but
ene piece of small surface. the anode is
placed as far away as possible, to avoid
discoloring the high parts.

From 2 to 5 volts should be used ac-
cording to whether a smaller or larger
surface is exposed. A six volt storage
battery is just th- thing. If the work
takes on a dull grey or a black deposit.
too much current is being used and the
work must be taken from the hath and
the spoiled plate removed by buffing or
polishing. It is useless to attempt to plate
over a piece that has once been spoiled
without refinishing

A heavier current can be used at first
and gradually decreased. 'This gives a
foundation of rough plate with a fine
plate for finish. The voltage can be
tested with a low-reading volt-meter such
as 1s used for testing dry cells.

Work should not be left in the solu-
tion for more than a half-hour with a
heavy current, because the plate is liahle
to crack and peel off. Ordinarily, with a
heavy current, fifteen minutes is long
enough to deposit a fairly durable plate.
The smoothest and finest plate can be had
by passing a very moderate current for a
long time, say an hour and a half.

(Continued on page 593)

A UNIQUE WIRELESS SUB-
MARINE INSTALLATION.

By Fraxk C. PERKINS.

T HE antennae and wireless telegraph

mast as applied to the submarine
boat “D. 1.” of English construction is
shown, in the accompanying illustra-
tion. The wireless experiments with
sub-marine made on the English Chan-
nel were successful and it is
claimed that the adaption of radio-
telegraphy to sub-marine boats is as-
sured.

I
i
\

\

With the equipments shown in the
photograph wireless telegraph com-
munication may be maintained even
when the sub-marine boat is sub-
merged, the parent ship being kept in-
formed of the movements of the sub-
marine boats at all times; a task which
has hitherto been impossible.

The main use to which these wire-
less sub-marine boats would be put in
time of war would be the ascertaining
of a ship’s vulnerable parts, and it is
held that heretofore one of the most
decided checks on the utility of the
sub-marine has been the lack of means
of communication between them and
the parent warship.
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The Silica-Westinghouse Lamp

By A. C. Marlowe.

Paris Correspondent MODERN ELECTRICS.

A NOVELTY in the way of electric

lamps is the Silica-Westinghouse,
which has been brought out at Paris. It
uses the principle of a mercury vapor
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lamp, but in a different way from the or-
dinary. The lamp gives a great economy,
as it takes much less current than the
usual mercury lamp. Next to the flaming
arc lamp it is claimed to be the cheapest
of all to burn. However, the flaming arc
gives much trouble from replacing the
carbons, cleaning the globes, etc., so that
the cost reckoned per year is in favor of
the new lamp. :
Like the usual- mercury lamps, it is
lighted by tilting so that mercury runs
from one end to the other and makes the
short circuit. Then we bring the lamp
back to the first position, which breaks
the mercury stream and gives the arc.
The new lamp is constructed of quartz in-
stead of glass. It is found that the power
consumed in a mercury lamp depends on
the pressure of the mercury vapor, and
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we should therefore work the lamp at a
high heat. With glass this cannot be

done, as the glass would melt. Quartz
allows working at a much higher heat,
and it is claimed that only half the current
is used for the same amount of light.
At this heat, the color of the mercury
arc is much better and it has a somewhat
yellow color this being increased by the
glow of the quartz, so that the light re-
sembles that of an arc lamp.

Some difficulty was found in making
the joint where the wires pass through
the quartz. With glass we can use plati-
num wire, as the expansion under heat is
nearly the same, so that the wire can be
sealed in, but quartz expands very little,
so that another method had to be used.
The new non-expansion alloy known as
“Invar,” which is a kind of nickel steel,
will answer here, but as it cannot be
brought to a red heat without losing its
properties, a ground joint (Fig. 1) had
to be used. The metal fits in like a bottle
stopper, and a mercury filling on each
side keeps a very tight joint. Another
point is that the surface of the () pole
is greater, so that it becomes hotter than
the (—) pole and owing to the difference
of evaporation the mercury tends to col-

lect at the (—) pole. Fig. 2 shows the
method of preventing this. The (—)
pole has the conical tube T, and when the
mercury accumulates in it, the level rises
and the surface becomes less, which
causes a greater heating at this point.
The mercury evaporates more rapidly
and this prevents any accumulation on
this side.-

In other lamps, cooling wings of metal
are used to keep down the heat to the
right point, but the new lamp uses a con-
densing bulb (Fig. 3) so that the vapor
is cooled and condensed here to liquid.
This gives a much better cooling. Fig.
4 shows the automatic device for working
the lamp. When current is switched on,
the tilting magnet B attracts its armature
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and draws up the end of the lamp. A
dash pot is connected to this device. A
stream of mercury now flows through the
lamp and gives the short circuit. This
causes the second magnet D to receive
current, and its operates a cut-out switch
C for cutting off the current from the
tilting magnet B. The lamnp thus falls
again and becomes lighted as usual. It

= +
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remains in this position while burning and
keeps the same when the current is
switched off, so that the lamp is tilted
only when the current is put on for light-
ing. To make sure that the current is
sent into the lamp in the right direction,
there is a polarized locking device placed
upon the dash pot, with permanent mag-
net, so that current in the proper direction
repels an armature and the lever is un-
locked for use. Should the current be
reversed, the armature is attracted so
that the device is locked so that the lamp
cannot be tilted without changing the di-
rection of the current.

WIRELESS INSTITUTE.

At the regular monthly meeting of the
Institute of Wireless Engineers, held in
the Engineering Society’s Building, New
York City, on Wednesday, December
7th,, Mr. J. Martin, the chief electrician
of the Brooklyn Navy Yard, read a pa-
per entitled “Side Lights on Navy Speci-
fications for Wireless Telegraph and Tel-
ephone Apparatus.” 3

Several interesting points in regard to
efficiency of apparatus were brought out.

The most interesting being a requirement
for a safety gap on transformers; per-
centage of leakage under humid atmo-
spheric conditions; protective lightning
switch to be operated by a rope so as to
eliminate danger to the operator; the
necessity for an instrument to indicate
received wave lengths, which should be
direct reading and used in conjunction
with the regular receiving set; instru-
ments to be mounted in genuine mahog-
any; name plates on all apparatus speci-
fying size of set for which same should
be used.

It was understood from Mr. Martin
that copies of the Government Specifica-
tions for Wireless Telegraph sets, as is-
sued by the Navy Department in May,
1910, could be obtained from the Super-
intendent of Public Documents, Wash-
ington, D. C.

At the conclusion of the paper, quite
an interesting discussion developed
among the members in regard to the
quick variation of wave length in sending
instruments; the use of so-called high
frequency, 500 cycle generators and
transformers ; the possibility of obtaining
a wave having one peak and a spark gap
best suited for obtaining a uniform spark
discharge. Some discussion was had re-
garding the Hogg compressed air spark
gap. Several other types of gaps were
discussed, and reference was made to the
different results obtained in actual tests
with same. A. C. AusTiy, Jr.

THE PORTUGAL REVOLUTION
VIA WIRELESS.

As we already mentioned, the first
news which the outside world obtain-
ed about the revolution in Portugal
was sent by wireless, as all the wires
had been cut off. Further details state
that the message was sent from the
“Cap Blanco,” of the Hamburg-South
American line, lying in the harbor of
Lisbon. The message was received on
the vessel “Y Piranga” of the same
line lying at Santander and from their
it was telegraphed to Paris. A wire-
less message was also sent to Berlin
from the former vessel, and was re-
ceived at the French Coast wireless
station at St. Marie, near Marseilles,
being then telegraphed to Berlin by
wire. In the latter case a distance of
850 miles was covered.
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Paris Letter

Unique Radiphone Arc.

I.\' an improvement on the Duddell arc
method for producing continuous
waves, a (German inventor uses an arc
formed between diverging electrodes AB
where the action of the heated air tends
to draw up the arc and put it out. A

shunt circuit is used to control the period
of the interruptions. Current is brought
to the arc through the inductance coils
C and D, and these are shunted by the
oscillation circuit E, F, G. In this case
the electrodes can be hollow tapered
tubes 11, K, these having conical tapered
ends. The end of one tube can be sur-
rounded by the end of the second, as we
show here. It is found that the blow-
ing action is increased by filling or sur-
rounding one or both electrodes with a
liquid containing hydrogen, such as alco-
hol, ether, petroleum, etc. The arc can
be rotated about the tubes by producing
it in a magnetic field which lies parallel
to the axis of the tubes, and here the
tubes are made of magnetic material, at
least in part. A coaling liquid can be
used to cool the electrodes, or cooling
surfaces of the proper kind.

Galvanometer Relay.

The following method can be used to
produce an increased effect from the
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very small swing of a galvanometer coil
which receives shight currents, so that the
device has the effect of a relay. Tt can
be used as a telephone relay, etc. The
arrangement depicted in sketch shows

the method of applying it to a sub-
marine cable receiver. A fine wire coil
C is suspended as usual by the wires W
in a strong magnetic field. Silk fibres
I7I¢ connect the ends of the coil to a light
aluminum rider M, this being stretched
by threads between fixed supports AA.
As the fibres FF are joined at the top
and bottom of the rider, a swing of the
coil causes the rider to give a back and
forward swing. A pair of fine wires DD
are attached to spring supports CC and
also to arms projecting from the rider
(see plan view), and they are swung
about under the action of the moving
parts. The wires DD are inclined in
such a way that they lie partly under
water, and the amount in the water is
changed according to their movement.
A current is sent through the wires so
as to heat them up somewhat, and as the
resistance of the wires varies according
to their position in the water, there will
be a variable current in this circuit which
depends on the movement of the coil C.
A galvanometer or telephone in the cur-
rent circuit will thus have a strong effect.
Where the impulses follow closely, there
will be a time lag which is due to the
time taken to heat or cool the wires, but
this can be suppressed by the method
shown in the diagram. The two hot
wires D, D, are balanced in a Wheat-
stone bridge with resistances R; R, which
can be other hot wires, along with in-
ductance coils I, I,. The galvanometer
(or telephone) G is shunted by an induc-
tance J.

Spark Intensifier.

A Russian inventor, M. Eisenstein,
devises a method for producing high
power sparks. TFor this he uses a special
kind of spark gap. He uses a number
of revolving dics B mounted on a shaft
A. He increases the sparking distance
so0 as to use a higher power in the spark,
owing to the increase of resistance, and
uses the principle of a discharge from a
metal point to disc, as it is more diffi-
cult to make the spark in this case so that
such a spark uses a higher power. All
the discs are insulated from the shaft.
One disc has a brush 3 which connects
to the oscillating circuit 4. and this latter
has the usual inductance 5 and condenser
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6. using dirept current here. The other
end of the circuit goes to a metal point

7 lying opposite the first disc. Here we
have a discharge, and as is known, this
is more difficult to make than in the
ordinary case. The brush 8 bears upon
the disc and it has a metal point facing
the second disc, and so on, so that there
are several gaps in series, as the other
diagram shows. The current takes the
direction of the arrow, so that we use
a higher power here. In the lower figurc
is the method for using alternating cur-
rent. The discs and points are mounted
so that in any case the current is obliged
to go through several spark gaps in
series, as shown by the arrows, thus giv-
ing the same effect as above. In this
case the brushes are replaced by metal
points.

New Loose Coupler.
We illustrate a new coupler which can

be used for wireiess telegraph or radio-
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phone work. It consists of a hard wood
rack made of two end plates CC and the
uprights DD, etc. Upon it are wound
wire coils of copper and nickel-iron wire
diveded into four sections of equal value.
These can be coupled in parallel with
the spiral tuning device, and the use of
the coupler increases the length of the
aerial circuit. Adjustment is made until
we have the best sound and color of the
spark, or for radiophone work, the
clearest sound in the telephone. One of
the four sections of the coil is shown here.
It is made up of turns of silicon-bronze
wire E (about 1/12 inch) and of other
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turns of nickel-iron wire F (about 1/6
inch). Each section has 14 turns of (E)
and 6 of (F). The terminals are at G,,
G,, G;, G, and H, to H, respectively.
Double-screw connectors join the bronze
and the nickel-iron wires. Each section
is connected to the main line terminals
K, to K, by brass wires (1/16 inch).
The four terminals K are joined to the
aerial L, using ebonite insulation here.
The ends H, to H, are connected by
brass wires M, to M, to the jack plug
couplers N, to N,, having brass ends and
ebonite handles. All the plugs are con-
nected in parallel by cords to a central
plug (not shown) which leads to the
spiral tuner. The whole device is sup-
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ported on a wood upright resting below
on a glass plate. We use the device by
connecting the aerial line to the upper
end of the jointed rod L, then increase
the coupling by using the plugs N, to N,
until the best effect is observed. The
lower section (N,) should be used to
begin with.

Under Water Signal.

Signals can be sent under water by
using a bell, but these must be sent at
slow speed owing to the time taken by
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the water to set up its vibration. Be-
sides, a high pitch of sound cannot well
be used with a bell, although a sharper
sound has the best effect in this work.
The present electrical method is claimed
to be much better. It is based on the
principle brought out by Peukert in Ger-
many, using a vibrating current which
is sent into a coil surrounding a large
mass of iron, and a sound is given out
by the metal. A very small current can
produce the effect. The diagram shows
the method in general, using an alternat-
ing current source, a key and a mass of
iron (or other metal) surrounded by a
coil. The metal lies under water. To
work with microphone currents we use

the microphone transmitter M,, the direct
current dynamo D and the metallic mass
C under water which has one coil wound
to take the microphone current. It also
carries a magnetizing coil which is sup-
plied from a storage battery D. Thus
a small effect in the microphone causes
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a variation in the effect upon the metal-
lic mass. A telephone receiver is used
at the distant point in a similar manner.
In figure is shown a reinforcing method,
using a key to make the signals and a pair
of coils. The coils are spaced at a dis-
tance which is equal to half the wave-
length of the sound, so that they produce
a combined effect.

Simple Current Rectifier.

A current rectifier which is very simple
to construct and is claimed to give good
results is shown in drawing. It can be
used on an alternating current circuit in
order to give rectified current for bat-
terv charging, etc. The alternating cur-
rent (H) supplies two magnets AA'. A
swinging coil D receives current from a
battery, and it is mounted on the shaft
NN. At every half wave the coil is at-
tracted in one direction or the other, and

the shaft carries a reversing switch M so
as to reverse the connections of the alter-
nating current circuit (R, etc.) at each
swing of the coil, and we thus take off
rectified current at K.

Electrical Economizes.

When the current is cut off from an
incandescent lamp, the effect of the light
persists on the retina of the eye for about
1/10th second, so that the idea would

‘occur to cut off the current at intervals

while keeping up the same impression
on the eye. We would then have the
same effect and use much less current,
as it is now put on for only a fraction
of the time. A French inventor claims
to realize this by sending every 1/40th
second a very short current which lasts
1/400th second. However, it is not prac-
tical to use simply an intermittent cur-
rent of 1/40th second, but he uses instead
a set of 100 lamps (for instance) con-
nected to a rotary commutator so that
each lamp receives current for 1/4,000th
second. On a main shaft which is driven
by a motor at 2,400 r.p.m. is mounted a
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pair of brushes C, D. . Brush C bears cylinder which scrves as a float, this car-
against a set of 100 strips B, each strip rying a part of the apparatus. On the

To LAMPS,
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two masts are mounted the acrial wires
and also the signal lamps. These latter
arc poweriul oxy-acetylene lamps of
2,000 candle power and tllcy have lenses
so as to send a strong beam back to the
sending post. An clectro-magnetic shutter
works with the beam so as to give check
signals to show when the apparatus
works well. M. Gabet's experiments
have been attracting much attention at
Paris, and an azcount of the apparatus
was presented to the Académie des Sci-
ences.

WIRELESS ON DEPARTMENT
STORE.

M.E.
being connected to one of the lamps. A
common wire from all the lamps goes to ' iy
the source of current and returns to the T x'?.‘l!
brush D, so that current goes to each {4 it

of the lamps in turn. The brush makes
a revolution in 1/40th second and gives
contact at cach strip for 1/4.000th
second. A higher voltage than ordinary
must necessarily be used in this case.

WIRELESS TORPEDO CONTROL

T I1E present view shows some experi-

ments with apparatus for distant
control of torpedoes invented by M. G.
Gabet, of Paris. He has been experi-
menting on the Scine with the torpedo,
using wireless sending apparatus upon
the hoat which lies in the background.
In this way he was able to put the torpedo
through various evolutions with very This illustration shows the wireless
good results. The torpedo proper lies un-  station atop tne Wanamaker store in
der water and a few feet above it is a New Yoik City.

Courtesy of P. C. Kullman & Co., New York.
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EDITORIAL.
IMPORTANT ANNOUNCEMENT.

It affords the editor great pleasure
to anounce that he has secured the
American rights for the well known
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book, “Der Praktische Elektriker”
(The Practical Electrician) by Prof.
W. Weiler, of the University of Ess-
lingen, Germany.

This book is, beyond the shadow of

a doubt, the most popular electrical
work in Europe, and has already been
translated in French, Russian and
Danish, but the English translation
was not mnade heretofore, as no satis-
factory arrangements could be made
by several leading publishers with
Prof. Weiler. The readers of Modern
Electrics, are therefore to be con-
gratulated, that they will get free of
cost, the translation of such a valu-
able work.

Prof. Weiler’s book, which just ap-
peared in its S5th edition, has 708
pages, containing 570 illustrations, all
of them hand chiseled wood cuts, all
of which will be reproduced in Modern
Electrics.

Prof. Weiler’s book is especially
written for young people and is writ-
ten in a non-technical way, and the
entire matter is treated in such simple
language, that even the layman will
have little trouble to thoroughly
understand every sentence.

Modern Electrics will publish each
month a chapter, and the Editor per-
sonally will translate the entire book.

Inasmuch as the book is quite large,
it will take in all probability, from
one to one and one-half years’ time to
finish the entire work, and the Editor
advises his readers to carefully keep
all the copies, which wil be very valu-
able. as they will form a complete
course in electricity.

The reader will soon find by perus-
ing the various chapters, that Prof.
Weiler has anunusuna! ability to pre-
sent the apparatus themselves, and the
workings of same in a remarkable
novel manner, and not only that, but
there will be shown a great many ap-
paratus, instruments, etc., which are
not known at all in this country, and
there will be also an abundance of
new experiments that can be made
with most of the instruments and ap-
paratus that will surprise the average
reader. The series will begin with the
next issue, and vou should not fail to
get a copy of same.
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AN INVENTOR’S GUILD.
TO improve the unsatisfactory condi-

tions under which American inven-
tors have for years felt that they were la-
boring, some of the most prominent me-
chanical engineers, scientific authorities,
and inventors of this country have
tformed an organization which they have
named the Inventors’ Guild. The organ-
ization was effected at a meeting in the
Engineers’ Club.

Thomas A. Edison is one of the organ-
ization’s members. Its officers are: Pres-
ident—Ralph D. Merson, consulting en-
gineer; First Vice President—Charles
W. Hunt, inventor of coal-handling ma-
chinery; Second Vice President—
Charles S. Bradley, inventor of electric
devices; Secretary—Thomas Robins, in-
ventor and manufacturer of conveying
belts, and Henry L. Doherty, inventor of
gas-making machinery. Peter Cooper
Hewitt, who invented the mercury vapor
lamp, and Prof. Michael I. Pupin of the
Electrical Engineering Faculty of Co-
lumbia University, are members of the
guild’s Board of Governors. Other mem-
bers are Prof. Northrup of Princeton,
Prof. Thomas of the University of Wis-
consin, and Prof. Pierce of Harvard.

According to the constitution of the
guild, its purpose is “to further the in-
terests and secure full acknowledgment
and protection for the rights of inven-
tors; to advance the application of the
useful arts and sciences, and to foster so-
cial relations among those who have
made notable advances in the application
of the useful arts and sciences.” The
guild is not permitted to indorse any com-
mercial enterprise or to allow its name to
be used for any commercial purpose. It
will meet every month at a Broadway
guild.

Some of the conditions which the guild
will try to remedy are the delays and in-
effectiveness of the United States Patent
Office, the expense and tardiness of liti-
gation, the injustice of “rich corpora-
tions” to poor inventors in delaying and
prolonging suits and increasing legal ex-
penses to a point which makes such suits
prohibitive, and the disadvantages to
which American inventors are subject in
the patent offices of foreign countries.

The guild intends to accomplish these
objects, by employing competent agents
and legal advisers, by appealing to all the
inventors of the country, by interviewing
members of Congress as to the advisa-
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bility of reforms in patent laws, and,
more particularly, by seeking reforms in
the present machinery of the United
States Patent Office. Public opinion will
also be appealed to.

The scope of the guild is National. Its
present members are:

Bion J. Arnold of Chicago, Dr. Leo
H. Backeland of Yonkers, W. H. Blau-
velt of Syracuse, Charles S. Bradley of
New York, Alexander E. Brown of
Cleveland, H. L. Doherty of New York,
Thomas A. Edison of Llewellyn Park,
N. J.; Carleton Ellis of Montclair, N. J.;
Stephen D. Field of Stockbridge, Mass. ;
James Gayley of New York, Edward R.
Hewitt and Peter Cooper Hewitt of New
York, Charles W. Hunt of West New
Brighton, Dr. John R. Kelley of Pitts-
field, Mass.; T. S. C. Lowe of L.os An-
geles, Ralph D. Mershon and Ambrose
Monell of New York, Prof. Edwin F.
Northrup of Princeton, Prof. G. W.
Pierce of Cambridge, Mass.; Charles E.
Pope of Pittsburg, Prof. M. I. Pupin,
Thomas Robins, Dr. F. Schneiwind, and
C. H. Smoot of New York, Prof. Carl
Thomas of the University of Wisconsin,
F. L. O. Wadsworth of Pittsburg, Ar-
thur West of Bethlehem, Penn.; Dr. W.
E. Winship of New York. and B. F.
Wood of the Pennsylvania Railroad,
Altoona, Penn.

The membership is limited to fifty at
present, because a larger organization
would merely be unwieldy and would not
accomplish so effectively the specific re-
sults desired.

The force of men at work on the patent
files at present is too small to keep them
up to date, and there is not room enough
for more employes to be put to work.
The files have never been properly in-
dexed, although an attempt has peen un-
der way for years. The result of this con-
dition is that it often takes four or five
months for an American inventor to even
get a first answer to his application for a
patent. The surplus which the Patent Of-
fice has paid into the United States ‘I'reas-
ury is between $6,000.000 and $7,000,000.
A new Patent Office building, costing
$4,000,000 of $5,000,000, should be put up
in order to furnish adequate accommoda-
tion for the clerks and protection and ac-
cessibility for the files.

The guild will also investigate the con-
dition of the laws regarding patents, so

(Continucd on page 593)
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Construction of a 50-Watt Laboratory Transformer

By Cnaries . Frassa, Jr.

T has been only a short time since
small transformers built for effi-

cient and practical use were introduced
into the amatcur’s laboratory, yct today
they are so popular that a number of
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firms are manufacturing great numbers
of these apparatus, and many amateurs
are building them for themselves. Popu-
lar as they are, there are very few ama-
teurs who understand the principle of the
transformer well enough to construct
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other than very crude apparatus. To
enable the reader to work with some in-
telligence, so that the result will be worth
the expense of time and material, I will

give a few points on the theory of the
transformer,
The transformer consists essentially of

“FiG 3

a soft iron core, forming, for best results,
a closed magnetic circuit; and on this
core, two coils, the primary and secon-
dary, which are two independent circuits.

The curient which is to be transformed
is led into the primary coil, and sets up a
magnetic flux through the core. This
magnetic flux threads through the secon-
dary turns and induces an electromotive
force in them. To obtain the greatest
maximum output, the product of the
number of turns and amperes flowing in
them, known as ampere-turns, must be
nearly the same in both the primary and
secondary. If the secondary current is
greater than the primary current, the
number of turns must be less, since the

product of amperes times turns or am-
pere-turns is constant. If the secondary
current is less than the primary cur-
rent, the secondary will have more turns
than the primary.

Assuming the number of watts to be
constant, if we have a small current the
voltage will be large, and as we have seen
before, a great many turns are necessary.
If the current is large, the voltage and
number of turns wiil be smail. From this
it will seem that there must be some re-
lation between the voltage and number
of turns, which is true. 1f the voltage of
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the primary and secondary coils of a
transformer are measured, and their
nuiber of turns counted, it will be found
that the voltuges are proportional to the
ratio of the number of turns. 1i the num-

~Fi1G. 5~

ber of secondary turns is greater than
the number of primary turns, the voltage
of the secondary is greater than in the
primary, and the transformer is of the
type known as a step-up transformer; if
the number of secondary turns is less
than the number of primary turns, the
secondary voltage will be less than the
primary voltage, and the transformer is a
step-down transformer.

The primary current, measured in am-
peres, is proportional to the current taken
by the secondary, and the secondary cur-
rent to the current required. If too great
a current is drawn from the secondary,
the coils will heat, and the heat from both
coils if intense enough may burn up the
transformer. Therefore the current must
be limited to a predetermined value,
which is obtained from previous ex-
perience, or by calculation.

Another matter of importance in the
construction of the transformer is the in-
sulation. IZach turn of wire in the coils
should be well insulated from the next,
and the primary and secondary from one
another. Should a few turns not be suf-
ficiently insulated, and a short circuit oc-
cur, the turns which are short circuited
will act as a closed circuited secondary,
and a heavy current will flow through
these turns. This current will heat the
coil and may burn up the transformer.
Special care should be taken to insulate
the primary from the secondary, for if
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they should come into contact, the appa-
ratus on the low voltage side would
probably be destroyed by the high voltage
current {lowing through it.

The following design for a laboratory
transformer is very liberal: a low mag-
netic density is used in the core, and the
windings are given a liberal rating. The
output for continuous operation is 50
watts, but for short intervals, 75 watts
may be carried without harm to the trans-
former. The primary is wound for 110v.,
and: the secondary for a maximum of
25v., and a minimun: of 2%v., being
divided into ten cqual sections. The
total range of current available is from
2%v. to 25v., and from 2a. to 20a.

The core is composed of a number of
thin leaves of sheet iron, each of which
should not be more than .025 inch thick,
if thinner, all the better. The strips are
of two dimensions, namely, 1 by 2% in,,
and 1 by 4 inches for the yokes and cores
respectively Fig. 1 gives an idea of how
they are laid to break joints in the mag-
netic circuit. To cnable the coils to be
wound conveniently, the cores are assem-
bled first, after the plan shown in Fig. 2.

For the cores two forms of material
are available to select from. These are
black sheet iron, or stove pipe iron, and
tin can iron which may be obtained from
tin cans. If you use stove pipe iron,
have the tinner cut it to size on his tin
cutter when you purchase it. Ilave
enough cut to make a core two inches
thick, when clamped together tightly.

ﬁ
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If you use tin can iron, procure a num-
ber of tin cans, and melt the solder off of
them, and remove the ends.  ‘The cans
should then be cut open on the sides and
taken to the tinners shop, where they may
be cut to proper size. The can sheets
should be put through the tinners pipe
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rolls to flatten them. This may be done
by raising the back roller, or lowering it,
as the case may be, so that it will tend
to straighten the sheet instead of curv-
ing it. The two front rollers of the ma-
chine should be screwed down as tight as
possible and yet pass the sheet, which
will make the sheet perfectly flat.

When the sheets are flat, set the gauge
on the cutter for first 214 and then for
4 inches, and cut enough sheets 214 and
4 inches long to make 360 strips of each
length 1 inch wide. Then change the
gauge to cut 1 inch and cut the above
sheets into 1 inch strips.

The most economical way of cutting
these strips out of tin can sheets is to
cut the four inch length from the width
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of the can sheet, which when cut into 1
inch strips will make as many strips as
the sheet is long, and cutting the 214 inch
strips from the length, the average can
having a circumference of about ten
inches, making 16 sheets 274 inch by 1 in.
per can. Of the 4 by 1 inch strips there
will be 10 per can.

Possibly some of my readers may criti-
cise me for using tin can iron for a trans-
former core, since they may believe it to
be an inferior grade of iron. From my
experience I find it to be a fairly good
grade of soft sheet iron, and when worked
at low magnetic densities, gives fairly
good results. Having built transformers
with both tin can and stove pipe iron,
the only grades of iron available to the
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average amateur, and having obtained
better results in some instances with the
tin can iron, I do not hesitate to recom-
mend it to the amateur for any electrical
use for which he may find it convenient.
In the complete core, any section has
the form shown in Fig. 2, the strips pro-
jecting alternately, first on one end and
then on the other, the projecting ends
being equal to the width of the strip.
This could be done by piling the sheet
on top of one another, but a better and
simpler way of building a good core is
by means of the device shown in Fig. 3.
This is constructed of scraps of wood,—
the one which I used was made of cigar
box wood, and of the dimensions shown
in the illustration. To build the core in
this device, place the first strip (a) in the
holder touching the left upright. The
space between this strip (a) and the right
hand upright will then be one inch. Then
place (b) next to it, touching the right
hand upright, and continue alternatel:
until 178 pieces are in place, this being
the number required if tin can iron is
used. If other material is used, there
should be enough strips to make a core
2 inches thick when tightly compressed.
Now remove the sheets from the hold-
er, and holding them tightly between the
thumb and fore-finger so that they will
not be moved, put the sheets in a vise
and clamp tightly until all the sheets lie
perfectly flat, and the core becomes com-
pact. Loosen up the vise slightly and
push the solid part out far enough to bind
it securely with tape. This will hold the
sheets together, and by pushing the rest
of the core out for short lengths at a
time, the whole core may be taped. Pre-
pare the other core in the same way.

The next step is to prepare the core for
winding. Cut four strips of muslin, two.
2 inches by 614 inches; and the other
two, 1 inch by 6% inches, and after shel-
lacking, put on the sides of the core,
leaving the ends extend over the ends of
the core. Cut eight !4 inch blocks, 1
inch wide, four of them 2 inches long and
the other four 1 inch long, and fasten
them over the ends of the core as shown
in Fig. 4 by wrapping a layer of tape
over them. The space between the
blocks on both ends should be three
inches.

Let the end of the wire project through
the end blocks as at (pl) for about 4
inches, and wind on 413 turns of No. 20
B & S enamel wire per core. The total
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number of turns on both cores will then
be 826. The final end should be brought
out as at (p2). Cover both ends of each
coil with several layers of tape to insu-
late and strengthen them. The coils
should be wound in layers, and each
layer shellacked before winding the next.

Now wind on two layers of shellacked
muslin 3 inches wide, and prepare a set
of four blocks similar to the end blocks,
and tape them on the primary coil about
4 inch from the end. There will now be
a space about 4. inch wide between
these blocks and the original end blocks
for the first section of the secondary.
Leaving out an end long enough tor con-
necting, wind 21 turns of No. 16 B & S
gauge enamel wire into this space, shel-
lacking each layer before proceeding to
the next. When the first coil is com-
pleted leave a loop for connections, and
move the blocks down another half inch
and wind the second coil ; continue in this
way until five coils are wound on the
core. The primaries and the secon-
daries of both cores are wound in the
same manner, and in the same direction.
On both cores there will now be together
4 primary ends, and 4 ends and 8 loops
on the secondaries.

When the coils are wound, remove all
the winding blocks by unwinding the
tape on them, and pull the ends (m) Fig.
4 back over the core, enclosing and pro-
tecting the coils. Then cover the whole
by winding on two layers of tape one-
half inch wide. This completes the
cores.

Set both cores on end as shown in Fig.
5, about 114 inches apart, and after in-
serting the piece of shellacked card board
(d) which is 114 inches wide by about
214 inches long, drive the first yoke strip
in the space left between the first two
core strips on the one side, and touching
the core on the other side. Then drive
the next strip in from the second core,
and touching the first. Continue alterna-
ting in this way until the whole top is
filled. Then turn the transformer over,
and fill the other end. The completed
core should appear as in Fig. 5. Do not
try to drive the sheets in place with a
hammer, for this would bend them. Use
a light oak stick or an old steel table
knife and hit them with the handle end.
Do not try to drive the sheets in place
with one blow: hit each several times
irom the top, and then hit it on the end
to drive it in place against the other core.
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In order to prevent vibration of the
core sheets and insure good operation,
the yokes should be clamped between
wooden strips as shown in Fig. 6. For
these clamps cut four strips of wood,
each 51 inches long by 34 inches thick
by 1 inch wide, and drill 4 inch diam-
eter holes at a distance of ¥4 inch from
each end. Put the four 14 inch bolts
through the holes as shown, placing
washers under the heads and nuts. Clamp
the yokes tightly in the vice, so that all
the sheets will be pushed into position,
and then remove from the vice and put
the clamps in place and tighten them up
flush with the face of the yoke. Then cut
a block of oak 34 by 34 by 3 inches, and
fasten on the clamps by the two wood
screws (a) shown in the illustration.
Next, get the half of a rosette which con-

FIG. 8

tains the fuses, and fasten it in the posi-
tion shown by means of the screws (b).
Remove the old fuses, and insert 1 amp.
fuses. Connect the ends of the primary
so that the current will flow in opposite
directions around the two cores. If you
have forgotten how they were wound,
connect either pair of ends, and a test for
porper connections will be given later.
Connect the other two ends to the screws
on the rosette or connection plate.

We are now ready to test the primary
coils for proper connections, and the
secondary coils to determine which parts
of the loops are the beginning, and which
the ends of the coils. Connect the 110v.
supply wires to (L) and (L). If you
have an alternating current voltmeter at
hand, connect to the ends of either of the
five coils and turn on the current. If the
primary connection is properly made.
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the volt-meter will indicate from 12 to
15 volts. If the volt-meter indicates very
little or no current, the primary is con-
nected wrong, and should be corrected.
This is done by reversing the connections
on one of the coils. 4

If a volt-meter is not available, the
transformer may be tested by means of a
10 volt tungsten sign lamp, such as may
be had in almost any city. Connect the
lamp to the first end, and to the loop of
the fourth coil, which gives a series of
four coils, or 10 volts. 1f the primary is
connected properly, the lamp will light
up brilliantly, if not, there will be little
or no light. A wrong connection in the
primary may also cause the core to vi-
brate and hum violently. When the
proper connections are determined,
solder them securely.

If you have a volt-meter, test the secon-
dary after connecting all the ten coils in
serics. \Vith proper connections in the
two sets of coils on the two cores, the
reading should be about 25 volts. Then
cutting one loop at a time, and starting
with the end of the wire left out when
winding the coil, as the beginning of the
first coil. and test all coils for the begin-
ning and end with a battery and a bell,
buzzer or telephone receiver. Tag or
label the beginning and end of each coil.

A containing box shown in Fig. 7, and
of the dimensions shown should be con-
structed of oak. The whole interior of
the box should be lined with sheet asbhes-
tos, and the exterior stained or shel-
lacked. Place the transformer in the box,
and fasten in place with screws driven
into the clamping strips. The primary
and secondarv conncctions arc also
shown in Fig. 7. The beginning of cach
coil of the secondary is indicated by the
numbers la to 10a and the ends by 1b to
10b.

The connections to the rosette plate on
the transformer are made by means of a
flexible cord run through the porcelain
tube in the end of the box. The flexible
cord should terminate in a connection
plug for connecting to an electric light
socket.

The cover should now be prepared for
the primary snap switch, and the secon-
dary circuits. These should be arranged
as in Fig. 7. Obtain twenty battery bind-
ing posts from old batteries or from vour
dealer, and after countersinking the holes
in the cover at the proper points, insert
the binding-posts, and make the second-
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ary connections. The secondary circuits
should also have binding-posts for fuses,
which are shown at both sides of the
secondary connections.

By leading a pair of wires, each run-
ning down the columns, as down one and
two, and continuing down three and four,
all the coils will be connected in parallel,
and 2%4v. 20 amp. will be available. By
cross-connecting, as 1b to 2a; 2b to 3a,
continuing in this order until all the coils
are connected, the coils will be connected
in scries, and 25v. 2 amp. may be taken
from la and 10b. To obtain any other
desired voltage, divide this voltage by 212
and this gives the number of coils to con-
nect in series. To obtain a certain num-
ber of amperes, divide by 2, the capacity
per coil, and connect this number in
parallel.

Combinations of series and parallel
connections will still further increase the
variable capacity. From the above, it
will be seen that almost any voltage from
214 to 25v., and any amperage from 2 to
20 amps. may be obtained.

The capacity of this transformer when
enclosed in the box is 50 watts for con-
tinuous operation, and 75 watts for
periods of one hour. If removed from
the box, 75 watts may be taken from it
continuously, and 100 watts for one hour.
1 have repeatedly drawn 100 watts con-
tinuously for one hour without any ser-
ious results other than heating to an un-
comfortable degrce. A number of times
I have had the secondary on a dead short
circuit for two or three minutes without
burning out the coils, but they became
very hot.

The secondary current should be led
through fuses which may be placed on the
sides of the secondary connections as
shown, and the fuses should be of ample
capacity to carry the rated current, and
the end wires from any combination of
connections should run to these fuses.

This makes a very useful little piece of
apparatus for the amateur’s laboratory,
emhodving as it does, a ncat substantial
source of current supply in a nortable
form. It eliminates the use of batteres,
and their attendant inconveniences, and:
contains nothing to spill on the clothes or
on the floor.

Tt may be used to operate small motors,
miniature incandescent lamps, 10 volt
tungsten sign lamps, and miniature elec-

(Continued on page 593)
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FIRST PRIZE, TWO DOLLARS.
Unique Variable Condenser.

WIIERE compactness is desired, in

portable wireless sets especially,
condensers of the rotary or slide plate
type, take up twice as much room as they
should ; while condensers changing their
capacity by a switch do not do so gradu-
ally enough. In the drawing of the con-
denser it may be seen that the plates may
be nearly any size or shape, depending
upon the space to be filled. The station-
ary plates should be 34 inches apart. The
capacity is regulated by turning a thumb-
screw. It should be short enough to al-
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low a lecway only of about 3/16 inches
for the movable plates. Battery nuts are
solderced to the niovable plates, as shown.
Holes are, of course, made in the centre
of the plates to allow the 8/32 threaded
rod to pass through. The top of the rod
should not be threaded so as to allow it
to slide casily. If the plates are round,
the thumb-screw may, of course, be fas-
tened to the rod B directly.
Contributed by
L. C. MuMFORD.

SECOND PRIZE, ONE DOLLAR.
An Audible Detector.

Something new and novel in detectors
may be constructed by following the in-
structions and diagram below.

The detector consists of carborundum

RAZOR BLADE

(selected blue crystals), which make con-
tact upon a discarded safety razor blade.
When in proper adjustment the detector
will respond to signals in close proximity
with a clear ringing tone, sufficiently loud
to be heard several feet away.

Light contact upon the sharp razor
edge, with a strong battery produces best

effect. The proper point of contact will
best be found by experiment. No tele-
A
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phones are required, as will be noted in
the diagram, and no special form of tun-
Ing 1s necessary.
Contributed by
C. A. PETTINGILL.
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A NOVEL ROTARY CONDENSER

All rotary condensers I have seen de-
scribed call for the use of brass or alu-
minum plates and much mechanical skill
in making. Here is a description of one
that has neither of these objections but
still is a good instrument. All dimen-
sions given may be changed, also the
number of plates is optional.

A box about 5% inches x 54 inches x
174 inches is required. For the size
given, the stationary plates are made of
paraffined paper 54 inches x 214 inches.
Each plate is made of two of these with
tinfoil between 145 inch smaller all
around. Leads are brought out (Fig. I).
These are assembled on two rods with
washers between (Fig. IT).

The rotary plates are made of thin card
board (paraffined), each sheet of which
is Y inch more than a semi-circle of 5
inches diameter. (Fig. II1). Each plate
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consists of two of these with tinfoil be-
tween less than a semi-circle of 4 inches
diameter. Leads of small wire (No. 30)
are brought out near the centre.

A piece of No. 12 copper wire about
6 inches long is soldered to a brass rod
234 inches long about 1 inch from one
end. The rotary plates are then assem-
bled on the brass rod with washers be-
tween, the No. 12 wire is bent at a right
angle and forced through the ends of the
plates with washers between. (Fig. IV).

The upper end of the rod is put through
a hole in the top of the box and the lower
end in a recess in the bottom. Any de-
tails omitted may be obtained from the
drawings.

Contributed by

M. H. HaMMERLY.

A WELL INSULATED SPARK
GAP.
Below is a description of a spark gap

that is high grade, i. e, has rubber :nsu-
lation without being expensive.

MODERN ELECTRICS

Base A is 4 inches x 2 inches x 15
inch; %4 inch from either end is glued
or nailed 2 uprights B and B! each 2
inches x 2 inches x 1 inch; ¥4 inch from
the top of either is bored a hole just large

4=
gz
B (

—_—

enough to allow a hard rubber tube like
that used on phone wiring to be slipped
through. If the hole is too large, there
will be side play.

C and C* are rubber rods 3 inches long,
D and D? are 34 inch pieces of zinc pencil
such as used in a wet battery. To each
is soldered a wire E and E! which is
brought through a hole in the tubing.
Paraffine is poured in each. Connections
are made to the two wires.

Contributed by

0

M. H. HAMMERLY.

A REVERSING SWITCH FOR
BATTERY MOTORS.
Figure 1 shows the working of a sim-
ple switch for reversing small motors.

Obtain two (2 point) battery switches;
a piece of hard wood, 14 inch thick, 214

L~ BASE

M.E.

SWITCHES,

MoToR,

inches wide by 5 inches long; 4 binding
posts from old dry cells; 2 wood screws
and a few short pieces of No. 18 wire.
Drill 4 holes in the piece of hard wood, as
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shown. With the wood screws
fasten the two 2-point switches to the
base shown; next remove the wooden
or fiber handles from the switch levers,
and fasten one of them to a piece of fiber
F, at S, then fasten this to the levers with
small machine screws. Put the four
binding posts in place and make connec-
tions under base. Connect as shown in
diagram.
Contributed by
Jos. L. Wurm.

HOW TO CONVERT AN ALTER-
NATING CURRENT MAGNETO
INTO A DIRECT CURRENT
ONE.

Many experimenters own a telephone
magneto giving high tension A. C. and
would like to use same to produce low
voltage direct current. I shall try to
describe as briefly and clearly as possible
how I accomplished this:

First remove all the fine silk covered
wire from the armature, and also take

/ﬁnnm RepeanTs
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out the studs 1 and 2, Fig. 2B. Then
take an ordinary thread spool, Fig. 2,
and cut off ends as shown at dotted lines.
Hollow out the bore till it fits the arma-
ture shaft tightly in the position shown
at Fig. 1. Then cut a piece ¢f brass tub-
ing which will fit the piece of spool
tightly, a little shorter than the spool; at
one end of the tube, drill two small holes
to take small wood screws, on opposite
sides of the tube ; then force the tube onto
the spool, and fasten it to same with short
wood screws ; if the screws project on the
inside of the spool, remove them, and cut
them off a little, so they do not project.
Force the spool onto the shaft as shown,
Fig. 1; then with a hacksaw cut a slit on
both sides of the tube, half way between
the screws, so as to leave two sections;
this is the commutator. Wind the arma-
ture with some No. 24, D. C. C. copper
magnet wire; attach the two terminals of
the winding to the segments of the com-
mutator by means of the small screws.
The armature is then finished. As there
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is no space for brush holders in a tele-
phone magneto, you will have to remove
the bronze bearing plate, at the end
toward which the commutator will face.

ARMATURE

*24wime

(=FiG.3%)

~-fig 2B-

Drill two holes in the plate (Fig. 3, x and
x') 3/16 inches in diameter, to pass the
brush holders through. The brush and
holder are in one piece; a piece of No. 12
brass wire is flattened at one end, and
filed square, then bent as shown at Fig.
3x. A piece of rubber tubing is slipped
on the wire; two binding posts are fas-
tened to the base (B. P, 3A) and the
brass wire brush holders passed through
the holes in the bronze plate, then through
the lower hole in the double post, ad-
justed to fit the commutator and clamped
tight in the post. When the brushes are
in position, they should be as in Fig. 3A.
Screw the gear wheel on the armature
shaft, and also the crank to its shaft.
Fig. 4 presents the appearance of the
magneto after the change. When the
crank is turned as fast as is possible with
the hand, it should give enough current
to light a 424 volt, 6 C. P. tungsten in-
candescent lamp to its full brilliancy. In
this manner an ordinary 3 magnet tele-
phone magneto may be used to charge
storage batteries, light lamps, operate
spark coils, toys, etc., and also for
numerous electrical experiments.
Contributed by
Jos. L. Wurwm.

RESISTANCE MEASUREMENT.

I give herewith an approximate method
of measuring the resistance of a piece of
copper wire, without any apparatus to
speak of.
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Take an ordinary round pencil and
_ wind the wire on it for onc inch length,
then count the number of turns per inch.

PeNCiIu

ﬂ,/
e 1 =

1 5~ X-TuRNs PER INCH,

This number squared, and divided by 8,
gives the number of ohms per inch of
wire.
x2 xI”
Resistance of wire in ohms=

80

where 1 = length of wire in inches.
Contributed by
W. R. Coorkr.

IMPROVED KITE AERIAL.

It is impossible for some amateurs to
get an aerial high enough so as 1 saw

ITE

o>

% THIN STiCHS
2FT LoNG

TAI.

To INSTRUMENTS
ME

a figure in a magazine of a box kite with
owly onc wire. [ tricd this and it worked
fairly well, but as I wanted much better
results, [ took in my kite and added the
other two wires; this done I put it up
onée more, and this worked excellently.
Contributed by
AL II. BRAUGHTON.

METHOD OF TESTING FOR
WEAK BATTERIES.

Those using dry batterics to operate
LIGHT

83

BATTEMES

"EY

spark coils and having no means of test-

INEOSDSIRINESSIEACSIEL CETIRFINERS

ing the batteries will find the following a
very cfficient way of doing so.

First take a 2} volt miniature lamp
and fasten it in a socket. Then place it
across the two terminals and the battery
if any good at all will light the lamp
nearly up to candle-power. Then press
the key and if the light dies down the
battery is good, but if the lamp burns
bright the battery is dead, as the current
goes through the lamp instead of the bat-
tery.

Contributed by

Howarp W. EaTox.

A BATTERY RHEOSTAT.

The following is a description of a rhe-
ostat which may be used to regulate spark

Sy
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coils, toy engines and motors, or dim min-
jature lamps:

Procure five springs from worn out
shade rollers (these may best be obtained
by carefully splitting roller), and remove
the wooden plug, metal end, and rod.
Then make a {rame of well seasoned wood
1 inch x Y% inch of the dimensions shown
in IFig. 1. Devel the upper long edges
and fasten the pieces together with round
head brass screws.

— e
. SPRING S. t

y 1

RN
i"

e

4
4 +
.
) T Switen - 2\
~FiG. 3~ --FiG. 1T

Give this frame a coat of shellac and
then fasten springs to frame by round
head screws (la). At the same time
solder pieces of No. 18-22B and S copper
wire to the ends of cach spring and shel-
lac them to prevent rust. Now obtain a
six pointed switch and mount it on a
square block of ¥4 inch wood and fasten
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block to frame by brads and glue. Then
make the connections shown n Fig. 2

Another scheme is to fasten the frame
to underside of bench or table and run
wires to a scparate switch mounted on
switchboard or wall.

Of course the number of springs is only
limited by the nun.ber obtainable. The
completed rheostat is shown in Fig. 3.

Contributed by

Stuart R. Warp.

LAMP CONTROL.

Find enclosed a diagram of a simple
way of turning an electric light on and
off at two different places, such as to
turn it on when starting up a stairway,

CUMIENT
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and on recaching the top to turn it out,
and vice versa, when coming down.

The light may be located at any de-
sired place along the stairway, the land-
ing, or at the top, being a good locality.

I hope that this diagram may be of
some value to your rcaders.

Contributed by

MeLviN C. Jounson.

AN ELECTRIC GUAGE
ALARM.

Sketch is self-explanatory. A and B

are insulated contacts.
Contributed by
Cnester M. RICKER.
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SIMPLE DETECTOR.

The idea cf this detector is that it can
be changed from a Silicon to a Perikon
or other crystals very casily. To change
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from any two elements, loosen binding
nut on upper cup, on spring, reverse, and
you have a blunt point of brass for any
single crystals, such as silicon. This de-
tector can be made cheaply and is very
cfficient. Diagram enclosed covers all
points including stock and dimensions.
Contributed by
lipwarp DE MELLo.

NEW METHOD OF AMALGA-
MATING BATTERY ZINCS.

While amalgamating a large number of
zincs I found that the following method
was quick and simple: Take an 8-ounce
bottle, bore a hole in the cork large
enough to admit the zinc. Fill bottle
half full of slightly diluted nitric acid,
then pour in a small quantity of mercury.
Insert zinc in bottle closing tightly with

ZINC Rop PASSED
THROUGH CoRr,

H)
5 g..“’—’

8oz BorTLE

DU TED NITRIC
AciD

MERCURY

the cork. Shake wvigorously and in a
short while the zincs will be covered with
mercury. Copper wires are also coated
in this manneir. The effect on brass is
similar, but it is rendered extremely
brittle.
Contributed by
E. K. ScrADT.



382

A SIMPLE RECTIFIER.

Many expernmenters having alternat-
ing current, wish to obtain direct current
for many purposes. To make a small
chemical rectifier, which will change
A. C. to D. C,, and which on 110 volts will
give about 100 volts and 5 amperes, the
following materials are needed:
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4—Aluminum plates, size 5" x 5" (a
small aluminum pan can be cut up for
this) ;

4—Lead plates, size 4” x 4”;

4—1 qt. battery jars;

8—Battery binding posts;

4 oz.—Bichromate of Potash;

4—Pieces of wood, size 5” x 5" (for
top).

To assemble:

Bend the lead plates around a 124 piece

LT

LEAD

Hov
A.C.
SE

of 17 curtain pole and fasten with small
screws. Fasten connection under one
screw. Fasten curtain pole to top.

Notch the upper edge of aluminum
plates and bend out small ears and fasten
to top with screws. Fasten connection
under one screw. -

Mix up solution in one large jar so that
all” electrolytes shall be of the same
strength. Fill jars two-thirds full. Con-
nect up as shown. For a rheostat shown
in diagram, use a water Or any other
tvpe of resistance.

Contributed by

Rarpr ELLlOT,
JoE MAHAN.
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LOOSE COUPLER TEST.

Oftentimes a wireless operator meets
with some difficulties in receiving mes-
sages and is unable to locate the trouble.
The loose coupler may be the source and
for that I am submitting a simple test.

Connect a dry cell to the primary with
a buzzer in series as per diagram and
move the primary slide to the last turn.
Push the secondary coil in, full distance,
and connect to its terminals a receiver.
Start the secondary switch from point
one and slowly switch on all points. At
first the buzz in the receiver is quite

ISEC‘?NDAW
PRiMany O
= RECEVER
¢ :
/ \SWITCH' LT3
Pad II NBuzzem
BarTemes

faint, but as the points are increased
the buzz increases. Now if any one of
the points do not give the buzz in the
receiver, there is a defect and that defect
is right in the secondary winding and its
connections to the switch. If, for ex-
ample, points 3 and 4 fail to give the buzz
it shows that sections 3 and 4 of the
secondary are not conected to the switch.

The above information will prove very
valuable to the amateur in guarding him
against purchasing defective loose-
couplers.

Contributed by

Joun F. Harnine.

FASTENING HEAD-RECEIVER
CORDS.

Many times when amateurs purchase a

CONNECTING
WIRE,

LEATHER
~ SLOTS

4
LEATHER

\\S\.o-rs

pair of phones, which are not connected
in any way, they often wonder how to



MODERN ELECTRICS

fasten the connecting wire which passes
over the head to the head-bund.

Just take off the leather from the band
and with a very sharp knife, cut v.vo small
slits in the leather (Fig. 1) abcut an
inch and one half from the ¢nd oi the
leather. This should be done at both
ends. After the slits are cut, replace the
leather on the head-band, and, taking the
connecting wire, insert it in the slits as a
basket-weaver would weave a basket, as
in Fig. 2.

Contributed by

D . F. CRAWFORD.

A SIMPLE ELECTRIC TOASTER.

The following is a descirption of a very
cheap and efficient toaster I have made.

The material needed is: 4 pieces of 4
inch hard fiber 8 inches x 2 inches, and
one piece 8 inches x 7Y inches, a piece
of Y4 inch asbestos 8 inches x 714 inches
and a piece 1/32 inch thick and same size.
Also a piece of lamp cord, some resistance
wire, some 34 inch tacks and a piece cf
wire netting 8 inches x 7%% inches. Cut
the 8 inch x 2 inch fiber pieces to the
shape shown in Fig. 2 (an ordinary metal
saw will easily cut it) and screw them to

-Fig 1+ )

the large piece of fiber, leaving a box
8 inches x 714 inches and 32 inches deep
at the top. In this box lay the piece of
14 inch asbestos, and drive tacks along
two sides as shown in Fig. 3. Take a
piece of fine resistance wire of such
length that it will heat red-hot when con-
nected to your current supply and wind
around the tacks.

Now screw an ordinary wiring cleat to
the under side of base and fasten your
lamp cord as in Fig. 4. Push each wire
through a small hole in base and fasten
to your resistance wire. Lay your sheet
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of thin asbestos over the heating coil and
over this tack a piece of ordinary wire
netting.

Toe View BoTToM View.
STa 4
cs *\LAMP CorD
-F1G.3~ ~Fl1g.4-

Connect an attachment plug to the
other end of your lamp cord and the
toaster is complete.

Contributed by,

H. BossHART.

A LIQUID INTERRUPTER.

. The articles necessary for making this
Interupter are as follows:

A. One Mason fruit jar;

B. Rubber band;

C. Jar cover;

D. Glass test tube;

E. Copper rod !4 inch thick and
about 7 inches long;

F. Metal rod bound with lead foil or
better a lead rod of the same size as “E.”

G. 20% solution of sulphuric acid,
enough to fill jar about half full;

WIRE

“ WA

TSMaLLHoLE.

H. Small pin hole in bottom of tube;

I. Large hole, escape for heated gases
and air.

Accompanied by the illustration one
has a very good idea of how this inter-
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rupter is made. The cover may be made
from jar cover or of hard fiber sheeting.
The small hole in bottom of jar is to
allow the acid to run up in glass tube to
a level with acid in the jar.

This interrupter is made to work on
110 volts, direct or alternating current.

Contributed by

T. v. IL. K1MBLE.

AN AUTOMATIC CIRCUIT
CLOSER.

Make a base 4” x 514”. Make the
magnets 124" long and wind with No. 32
double silk covered wire; they should be
mounted 4" from side of base and their
center should be 24" from one end of
the base. :

The armature N is made of soft iron
3/32” thick. TFasten the spring K to this,
and bend into the form of a hook pro-
jecting about 3/16” outward from the

- Base 4'15f

o-! ‘/ ""’..'1
?
/a7l
Mgt
Ty

como To | L

RESET

BATTERY

middle of N.
to block P.

The lever L is 234” long, 14” thick and
14" wide. This lever is pivoted at a dis-
tance of about 14” from the end. This
is accomplished by boring a small hole
through this into a block on the base.

S is a screw which goes through a
piece of strip brass bent at right angles.
D is a spring which is fastened to a nail
Y, and above the pivot on L.

All points can be made clear by lock-
ing at sketch.

Contributed by

The other end is fastened

HARrOLD BEVERAGE.

CORRECTION,

The article entitled “A Unique Con-
denser” in this department, on page 517
of the December issue, should have been
credited to IHerbert Schlech.
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Die AuToMATISCHE TELEPHONZENTRALE

Mux~cueN-Scuwasing. By J. Bau-
mann.  Munchen, 1910. Price Mk,
1.50.

A GERMAN pamphlet covering the

installation of the automatic tele-
phone between the cities of Munich and
Schwabing, well illustrated with several
photographs and diagrams of the appa-
ratus. The description includes the de-
sign and layout of the central exchanges.

ConstrucrioN ofF INpucTioN CoiLs AND
Transrorers. By H. Winficld Secor,
MoperN ELtcTrIcs Publication, N. Y.
City, 1910. Price, 25 cents.

A new handbook giving complete in-
structions and data, for the construction
of induction coils, tesla coils, and open
and closed core wireless transformers.

A compilation of long desired informa-
tion for those who wish to build their
own coils and transformers.

Data is given for any size spark coil up
to 20 inches, and both types of wireless
transformer up to a capacity of 3 K. W.
Many uscful tables including enamel
wire, core weights, dielectric inductivi-
ties, etc., are given in the appendix.

TELEPHONE AND TELEGRAPTT ENGINEERS
PocxkerBook. The International Cor-
respondence Schools, Scranton, Da.,
1908 ; cloth; 398 pages; 150 illustra-
tions. Price, 50 cents.

A very uscful little book, pocket-size,
which will be found of much practical
value to those engaged or interested in
telephone or telegraph work.

The forepart of the book contains
tables of roots powers, circle dimensions,
trigonometric functions, copper and alu-
minium wire etc.

Full treatment is given of the primary
and storage cell, electrical measurements,
as applied to telephone and telegraph
work, puncture tests, electrostatic ca-
pacity measurements, location of faults,
functions of the wire chief’s testing cir-
cuits, etc.

The section on telegraphy includes, tel-
egraph repeaters, multiplex telegraphy.
simultaneous telegraphy and telephony,
wireless telegraphy and telephony.
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Huge Electric Sign

TANGIER.L.I. sodiesowrezreon

The above is a photograph of the Tan-
gier sign at 31lst Street and Broadway,
New York City.

This sign is 160 feet long, 40 feet wide,
and contains, in the letters alone, one
thousand incandescent bulbs. The let-
ters of TANGIER are 20 feet high and
it is so arranged that it shows TAN-

TrE ADVERTISERS” HaNDBOOK. The In-
International Correspondence Schools,
Scranton, Pa., 1910; cloth; 414 pages;
numerous illustrations.  Price, 50
cents.

The advertisers handbook, as its title
suggests deals with the many important
points to be observed in modern adver-
tising and contains schemes and layouts
for copy of advertisements to be used in
anything from a small brochure to a
double-page newspaper display. Some of
the more interesting topics are, plans,
laying out copy, typography, illustrations,
mediums, management, and other details,
such as proof-reading, exact copies of all
type fonts, half-tone work, etc., etc.

Tuc Testa Hicnm FreqQuexcy CorL. By
E. T. Cunaingham and George . Hal-
ler. 130 pages; 56 illustrations. The
Van Nostrand Co., New York, 1910.
Price, cloth bound, $1.25.

A new book, dealing with the construc-
tion and operation of standard seven and
twelve inch Teslahigh frequency coils,
for use in electro-therapeutics.

The practical details for construction
of suitable transformers and coil wind-

GIER at noon-day, sunset, sunrise and
by moonlight, and changes its entire ap-
pearance three times in every minute. It
is said to be the biggest electric sign in
the world and is the first ever used in this
way by a real estate concern. It is of
solid angle steel construction and cost
over $7,000 for the skeleton work alone.

ings are given; also glass plate conden-
sers, motor-driven Interrupters, Llectro-
Iytic Rectifiers, Etc.

A thoroughly practical work, written
from the results gained by actual expe-
rience with this apparatus; and its action
explained in a very clear manner, devoid
of any mathematical trecatment.

What Are The Poor Birdies To Do ?

“It’s pretty tough on us since they've done away with
telegraph wires. One can scarcely get a secure foothold
on one of these wireless messages before it's gone.™

—/Judge.
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Improved Photometer
By A. C. MARLOWE.

T HE photometer apparatus which we

present here is the invention of
Dr. Ch. Féry, Professor at the Paris
School of Industrial Physics. It is used

! :

to make a direct reading of the value
of a source of light and at the same time
is free from some of the objections which
are peculiar to photometers. For in-
stance in an instrument in which the
brightness of the light is judged by the
eye alone, comparing it with a standard
light, the results are apt to be variable
What is needed is an instrument which
does not depend upon the eye to estimatr:
the light, but it must not be overlooked
that such an instrument must be sensitive
to only the parts of the spectrum which
affect the eye, otherwise we will be meas-
uring rays which have no value for actual
lighting. This is the fault with photo-
graphic methods or instruments based on
selenium, etc. Should we use a thermo
electric couple to measure the total radia-
tion in the form of heat we are working
with many rays which do not effect the
eye, such as the infra-red rays. Dr. Féry
uses a thermo-electric measuring device
for the rays, but in this case he uses a
special screen so as to cut off all the rays
which do not effect the eye. When this 1s
done we can now measure the value of
the rays from a lamp and this shows the
actual amount which the eye would per-
ceive. He finds that such a screen can
be formed of a flat cell filled with acetate
of copper. This cuts down the light to
but 1 to 4 per cent of its value, but the
proportion of the rays remains the same.
He then devises a thermo-galvanoineter

so as to measure this small amount of ra-
diation in the form of heat. A thermo-
couple is made from a bent copper wire
B and a second one of constantin alloy
A, the two wires being soldered together
so as to make two thermo-electric joints.
These are covered by absorbing pieces of
blackened silver LL, so that when one
joint or silver piece is lighted and the
other kept darkened, a thermo-electric ef-
fect is set up and current flows around
the wire circuit AB. We thus have a
swing of the coil which is suspended
(along with a mirror M) between the
poles of a permanent magnet NS. The
amount of swing as seen by the beam of
light reflected from the mirror on a screen
corresponds to the value of the light, and
the instrument is very sensitive, seeing
that with a scale placed 6 feet off we
have a swing of 20 inches for the light
beam when one of the blackened plates L
receives light from a candle placed 3 feet
off. When the color screen is used as is
needed in practice, the effect is much
smaller, but it is enough to give good
readings. For instance with a Carcel gas
burner at 3 feet distance we have a swing
of 2.5 inches on the screen. In practice we
use first a standard lamp at the fixed dis-

tance and measure the swing of the beam
on the screen. We thus have a basis of
comparing other lamps. The lamp to
be measured is put in the place of the
standard and at the same fixed distance
and we again note the number of degrees
of the swing. By comparing the two we
{Continued on page 587)
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Platinum As A Useful Metal

By MOORE STUART.

OVVING to the increasing demand

for platinum for use in automo-
bile, electrical, dental and jewelry
manufacture, the price has of late been
steadily rising, until, at the present
time platinum is regarded as a good
investment. Jewelry manufactures
have turned from soft to hard plati-
num and are using the metal in much
greater quantities than they ever did
before. The hard platinum contains
generally from 10 to 20 per cent. of
iridium, which imparts hardness to the
alloy. This is the same alloy much
used in electrical work, namely, for
contacts.

As late as two or three years ago,
jewelers say their only use of platinum
was in the mounting of diamonds.
Since then the metal has come into use
in the mountings of other precious
stones and also in the making of var-
ious articles of jewelry such as watch
and neck chains, in which platinum is
beginning to displace gold.

The platinum chains cost nearly
twice as much as gold and may be seen
in big variety in the jewelry stores.

The variations in the tints of plati-
num is a development made by the use of
alloys. Formerly the metal always
had a silver white or gray tint, but
now it is also made in rich bluish tints.
The silver tint is said to be the best
background to set off the brilliance of
diamonds, but the other tints are add-
ing to the popularity of the metal for
other purposes.

Soft platinum is now sold at $35.00
per ounce, which is an advance of $7.00
an ounce in ten months, or $10.00 in a
year.

Two years ago it sold for $18.60, so
that it has gone up about 80 per cent. in
that time.

With 10 per cent. of iridium in the
platinum alloy it now costs $35.50, and
with 20 per cent. the price is $39.00.

The alloys have gone up more rapidly
than the pure platinum. Iridium in a
separate condition has been going up
most of all and is now quoted at $60.00

photograph

per ounce—double the price of three
years ago.

Iridium has no commercial use ex-
cept in making alloys. The alloy os-
miridium, also called iridosmium, used
in making gold pen points has been
advancing with the other compounds.

The iridium comes in the same ore
as the platinum, often as a natural al-
loy. The Russian Government is said
to be restricting the output so as to
boost prices. Wholesale dealers say
the increased use of the metal is the
sole cause of the present advance in
prices. Besides the supply from Rus-
sia the wholesale dealers are now get-
ting larger quantities than formerly
from several States in this cotintry,
from Colombia in South America, and
also from Canada.

IMPROVED PHOTOMETER.
{Continued from page 586)

have the value of the second light, tak-
ing into account only those rays which
have an actual effect on the eye. In the
the instrument is shown
mounted on adjusting screw supports and
it is protected by a cover of thick copper
so as to keep the heat uniform on the
inside. The mirror lies opposite the
opening G. Before the opening in front
of the blackened plates L is the color
screen S in the shape of a small vessel
with glass sides holding the liquid. A
lens in front concentrates the light from
the lamp to be measured and throws it
upon one of the blackened plates L. To
avoid working always in one direction,
which would change the zero point, we
can shift the lens to either side so as to
throw the light on one plate or the other.
This is done by using the stop screws T
to limit the movement of the lens. The
shifting is done by using the two rubber
bulbs E and the dash pots D, as for a pho-
tographic shutter. By means of the dia-
phragms F, the light can be cut down
when a very strong lamp is to be tested.
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The Effect of Winter Upon Wireless Wave Propagation

By GeorGE F. WoRTs.

HE coming of winter has induced
many an amateur experimenter

to bring out his dust covered instruments
and “sit in” with the hopes of again
picking up some of the long distance sta-
tions that were so numerous a year ago.
About the middle of September sees the
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last of “static” and from that time on
long distance work becomes less difficult
and by the first of December the air is as
clear as it will become all winter and ex-
treme long distance transmissions is
easily accomplished. About the middle
of March the sun again evinces its effects
and the radi of wircless stations are
gradually reduced to their minimum.

In the months of March and Novem-
ber a peculiar phenomenon occurs con-
stantly to stations working very far
apart. The signals will be coming in “like
a top.” some atmospheric change occurs
and the signals will gradually die out.
This is very aggravating to the operator
tryving to “get stutf through” and may be
explained by analogizing the wireless to
the sound wave. There are what are
known as sound shadows. A vessel may
be lying in or bchind a sound shadow,
the nature of which has never been :atis-
factorily explained and a fog whistle, a
most penctrating noise producer, necar at
hand. is absolutely absorbed or “headed
off” by the sound shadow so that those
aboard the vessel are utterly unconscious
of any sound. Thus, intervening sound
shadows or rather magnetic shadows may
be attributed as the cause of the dying out
of the signals on long distance wircless
conununication. The singing spark scems
to have the desirable quality of being
able to cut through intcrvening magnetic
shadows without weakening.

If local conditions are not considered
we may account for the variation in the

propagationof wireless impulses as being
tnversely proportional to the amount of
static clectricity in the air. That the sun
directly and indirectly controls the
amount of static clectricity is undoubt-
edly truc. In the winter the days are
shorter and the nights longer. Less of
the sun’s heat is absorbed by the earth
and by the air necar the surface of the
earth. Consequently there will be less
thermo-electric  disturbance known as
static and caused by heat lightning and
invisible discharges.

One of the indirect influences cf the
sun is caused by its effect upon trees. In
the summer the foilage of trees decreases
both the radiative and receptive ability of
stations in their vicinity. In sending
they absorb transmitted cnergy by their
actual capacity as conductors and in re-
ceiving are detrimental inasmuch as they
accumulate static electricity and dis-
charge it to the ground; this being
another cause of the much dreaded
static.

Reference might be again made to Mr.
TFFanning's well founded theory upon the
detrimental cffect of the sun upon wire-
less transmissions. He compares the
earth to the revolving armature of a
motor with the sun as a field, antagon-
izing any transverse currents which
might be wireless impulses. In the night
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CURNVT SHowing THE RA0IATVITY OF WinELESS STATIoNS Duming
12 ConsccuTIVE MonTrS

time the antagomstic influence docs not
cvince itsclf owing to the absence of the
sun. Owing to the carth’s tilting away
from the sun during the winter the
affects of the sun are less marked than
in the summer. At night this effect upon
the earth’s atmosphere declines from sun
(Continued on page 589)
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A Magnetic Blow-Out Key

By II. WINFIELD SECOR.

A GREAT many stations have every-

thing refined down to pretty good
shape as far as working qualities go, with
the exception of the key which often gives
morc or less trouble, owing to the large
amount of energy which 1s carried by
them, or rather meant to be carried by
them.

A condenser made of tinfoil and paper
or celluloid and tinfoil, if of sufficient ca-
pacity will cut down the flashing at the

MaAGNET SPO0L
SRR
core § Dam

key contacts, and another simple method
to overcome thesc effects is to place the
contacts under oil, so that the break takes
placc in oil and any flashing or sparking
is quickly extinguished.

Onc of the most cfficient keys for
handling large quantities of power is the
magnetic blow-out key, several of which
have been rccently installed in large
amatcur stations.

A key of this type and capable of
breaking large currcnts can be easily and

ey 2ona o
. come U Dram
simply constructed from an ordinary
key.

Fig. 1 illustrats a single pole tvpe and
Fig. 2 a double pole type; the latter being
the better of the two, but the former will
be found of good service for small cur-
rents.

No dimensions are offered, aside from
that of the magnet bobbins and these may
be deviated from without deterring from
the actual worth of the instrument.

Having made the magnet bobbins
and the pole pictes (of soft strip iron),
as shown, the bobbins should be wosnd

Comn

(24
~ 2
k MAGNETS
MAINS
[ mE

-F1a. 37
full with wire of the same guage as on
the primary of the transmitting coil.

The magnets are then connected in
series with the main circuit as in Iig. 3.

KNIGHTS OF WIRELESS.

N the 28th of October, 1910, a wire-
less club, called the “Knights of
Wireless,” was formed by several boyvs
of Flatbush, The officers arc: F. S.
Hager, President and Operator; William
Pontius, Treasurcr; I. D, Saunders,
Secretary; Emil LcRoy, Assistant Op-
crator. The object of the club is to in-
struct the amateurs of IFlatbush.  Any
person in our locality having a wircless
station may join the club. All appiica-

tions must be made to

I. M. SAaunDERs, Secretary.

1271 East 35th St
Tlatbush, Drooklyn, N. Y.

THE EFFECT OF WINTER UPON
WIRELESS WAVE PRO-
PAGATION.

{Continued from page 588 ]

down until two or three A. N, when the
air is at its highest state of conductivity
to wircless impulses.  From that time un-
til day-break the influence of the sun be-
cones gradually stronger and wlhen
dawn arrives abnormally long distance
work that is accomplished easilv in the
night time is practically impossible.

The curves here shown, show the vary-
ing distances over which wircless com-
munication is possille at ditferent times.
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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 nonthly )
clear photograph send it at once ; you are doing yourself an injustice if you don't.

prize of Three (3) Dollars. If you have a good,

If you have a wireless

station or laboratory (no matter how small) have a photograph taken of it by all means, Photographs not

used will be returned in 30 days.

o
PLEASE NOTE THAT THE DESCRIPTION OF THE STATION MUST NOT BE LONGER THAN 250
WORDS, AND THAT IT IS ESSENTIAL THAT ONLY ONE SIDE OF THE SHEET 1S WRIT-

TEN UPON. SHEET MUST BE TYPEWRITTEN

CIL.
ARE CLOSELY ADHERED TO.

OR WRITTEN
NO DESCRIPTION WILL BE ENTERED IN THE CONTEST UNLESS THESE RULES

BY PEN. DO NOT USE PEN-

It it also advisable to send two prints of the photograph (one toned dark and one light) so we can
have the choice of the one best suited for reproduction.

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 com-

oete for the prizes offered.

FIRST PRIZE $3.

Enclosed find a description of the
wireless table shown below. This table
consists of a wireless telegraph and spe-
cial test table on which I have many in-

struments and switches in use., On this
photo one-half of the outfit consists of
Electro Importing Company’s tuning coil
of the double slide type, loose coupler,
potentiometer, variable condenser.

phones, and many articles too numerous
to mention. Also underneath the table
is an accumulator box, which consists of
accumulators or storage batteries, wet
and dry cells. Also some switches are
shown on rear board of table and the

10 point switch controls the voltage for
spark coil work, and any cell can be
charged or discharged separate as well as
any group consisting from 1 to 10 bat-
teries. I have an account of the differ-
ent experiments I carry on in the labora-
tory.

The transmitting consists of a 14 K. W.
transformer of the closed core type and
a ¥2 K. W. oscillation transformer; 3
sets of spark gaps, consisting of mufflers,
etc. Aerial switch, ground and aerial de-
tecting lamps. Aerial consists of 4
strands No. 14 aluminum wire, 65 feet
long and 18 inches apart, also reaching
about 35 feet from ground at the highest ;
and later I will install different apparatus
and aerial. But, as stated before, all in-
struments cannot be seen on the photo,
as underneath the table quite a lot of ap-
paratus arc also used. :

Wirriam S. Mout.

York, Pa.

HONORABLE MENTION.

Enclosed please find photo of the por-
table wireless set, owned by myself. A
box kite 6 ft. in height serves as aerial.
The transmitter is a one inch coil,
two leyden jars, manufactured by the
Central Scientific Co., and a brass and
zinc spark gap made by myself. A helix

not shown in picture is sometimes used
when a larger aerial discharge is desired.
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The key has extra heavy contact points
and is small and light. The receiving set
is a single slide tuner and a detector (sili-
con) (carburundum). Two pairs of
phones are carried and there is room for
five more. ‘We ues E. I. Co., Bunnell
and Holtzer-Cabot phones, but I like E.
I. Co. the best.

The Ohmage is from 500 to 4,000.
The set when closed looks like a small
chest and weighs 20 ounces approximate-
ly.

Howarp DopGk.

Valparaiso, Ind.

HONORABLE MENTION.

The enclosed photo shows a very com-
plete portable set I made in my spare

=

time. Everything is home made with the
exception of the phones and dry cells.
The phones are E. I. Co.’s Amateur type;
the batteries are flash light cells.

The set consists of two detectors, Elec-
trolytic and Mineral, 2 dry cells, .003
micro-farad fixed condenser, 2 point
switch for the Detectors’ Potentiometer
of the non-inductive type, double slide
tuning coil. The whole set is mounted
in a mahogany cabinet size 9" x 7" x
5" which sets over the instruments and
is fastened by small catches on the bot-
tom of the box. This set when connected
to my aerial which is made of 4 wires 18’
apart, 55 ft. long, 60 ft. high at one end
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and 40 ft. at the other end, using the loop
aerial hook-up gives me excellent re-
sults. I have heard B. F. and B. R.
plainly as well as nearly all the Great
Lake Stations. I use this set in connec-
tion with the Boy Scout Maneouvres and
have a portable aerial which is not
shown. My sister is also a wireless en-
thusiast as the picture shows.

I talk daily with some of my friends
who have outfits. Everyvthing in my set
was made from odds and ends found
around the house and well serves to show
what an inexpensive study Wireless
really is. I have obtained a great deal of
help from MoperN ELEcTRICS Mayazine.
I am 14 years old and have been study-
ing Wireless for about one year.

A. M. SoUuTHCOTT.

Canada.

HONORABLE MENTION.

The following is a description of my
station: Aerial, 5 wires, aluminum, 60-
70 feet high; 70 feet long; ground, on
water and gas pipes. Receiviag, 1000
meter D. S. tuner, E. 1. Co. 640 meter
S. S. tuner, and 350 meter D. S., tuner
in series, giving about 2200 meters with
aerial; E. I. Co. 2000 ohm head set ; elec-
trolytic, silicon and universal detectors,
with selective D. P. detector switch;
variable condenser of slide plate type,
with 11-6x8 brass plates, 1/16 inch
apart; fixed condenser, potentiometer,
and buzzer test set.

Sending—E. I. Co. one-half K. W.
transformer, special zinc spark gaps,
plate glass condenser, 8—11x14 inches
plates; electrolytic interrupter, sending
helix, 40 feet No. 6 aluminum wire on
hardwood drum; variable choke coil;

with condenser

wireless
shunted around it. and also micrometer
spark gap and high resistance graphite
rods to cut down kickback and spark at
key.

special key
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Also an automatic sending key for
rapid sending and dot making, used with
a larger contact relay; suitable fuses,
ground for lightning, etc. An E. L. Co.
aerial switch is used to change trom send-
ing to receiving and vice versa.

All wood work is highly polished ma-
hogany, wiring of green silk cord, and
tuners wound with enameled wire, which
adds to the attractive and neat appear-
ance of the whole station.

This station has been in operation for
over a year. Have had Fort Omaha and
Fort Leavenworth, F. S. and T. L.. the
only two large stations in a large radius,
and also many local and nearby amateur
stations.

I also have a portable set which I use
to communicate with the main station.

Huco Heyn.
Nebraska.

HONORABLE MENTION.

The description of my station photo-
graph is as follows:

The receiving is the loop svstem ; com-
posed of two double slide tuners, silicon
detector. potentiometer and battery, fixed
and variable condensers. These are
sometimes used with the electrolytic de-
tector. The receivers are two seventy-

fives which have been wound up to five-
huadred ohms each.

The transmitting is straight away ; con-
sisting of a one inch coil, key, helix, con-
denser and two spark gaps. :

This picture was taken some time ago.
Since then I have been continually mak-
ing improvements.

Yours truly,

Mass. STANLEY R. RUSSELL.

MODERN ELECTRICS

HONORABLE MENTION.

THE accompanying illustration 1s of
one of my wireless outfits. .
I am the proud owner of three outfits;
this outfit however is my “Old Steady.”
A brief description will not be amiss,
My aerial is composed of four No. 14
aluminum wires spaced 18 inches apart,
and is eighty fect long, 75 feet high at

one end, and is anchored out in the vard
to a tree, about 30 feet from the ground ;
the lead-in being from the lower end and
composed of two bare aluminum wires
No. 14, which in themselves would make
quite an aerial.

As will be seen my receiving outfit is
composed of a home made loose-coupler,
designed and constructed by myself. One
silicon dctector stands immediately in
front of tuner whick is of mahogany, with
a fixed condenser concealed in the base
with binding posts on the outside for
condenser, detector and for the telephone
connections. My head phones can be
seen lying on the table and are E, I. Co.
2,000 Ohm. Pro., and one single 2,000
Ohm. Murdock.

Connection to my aerial is made by
means of an ordinary D. P. D. T. switch.

Transmitting instruments are as fol-
lows: One E. I. Co. one-half K.W. trans-
formér coil; Helix, condenser and zinc
spark gap mounted on and in a mahogany
case, which is at right, in rear.

I also use a magnetic key operated by
six dry cells and an ordinary fifty cent
telegraph key which in turn controls the
110 volt current. AnE. . Co., electro-
lytic interrupter is situated down in the
basement directly under table, which by
the way is a very good place for it as the
gases and vapor are not of the most
pleasing kind.

IWorld Radio History}
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Have had excellent results with this
outfit, thanks to information and sug-
gestions read in M. E., which paper can-
not be beaten anywhere at any price.
I heartily recommend it to anyone inter-
ested in Electricity or Radio communi-
cation.

B. B. BiGNALL,
Illinois.

HONORABLE MENTION.

- This is a photo of my home-made re-
ceiving station which I made myself. It

consists of a fixed condenser, double
slide tuner, one detector, a double throw
D. P. switch, and a 1,000-ohm headband
receiver. My aerial is 30 ft. long and
made of 4 wires which are No. 14 alumi-
num wire.
CLAreNcE E. THREEDY..
Chicago, Ill.

WIRELESS ASSOCIATION OF
WOODBURY.

A WIRELESS Association has been
formed among the operators in
Woodbury and vicinity. The follow-
ing officers were clected: Louis Pime,
President, 73 Red Bank ‘Ave., Wood-
bury, N. J.; George C. Eldridge, Vice-
President, Glover St., \Woodbury, N. J.;
John H. Krimm, Secrctary & Trea-
surer, 28 Penn St., \WWoodbury, N. J.;
Norman Zippler, High St.,, as Director,
Woodbury, N. J.; Thomas Henry,
Director, Glover St.,, Woodbury, N. J.
At the last meeting it was moved
that all members join the *“\Vireless
Association of America” and the mo-
tion was approved by the Association.
This Association was formed prin-
cipally to do away with interference
and to incrcase our knowledge about
wireless.
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CONSTRUCTION OF A 50-WATT
LABORATORY TRANS-
FORMER.

[Continued from page 576}

tric railways, and if well constructed, will
always prove a source of usefulness and
satisfaction. The appearance of the com-
pleted transformer may be seen in photo-
graph Fig. 8, |

AN INVENTORS’ GUILD.

(Continued from page 571)

that corporations which infringe on an
inventor's patent rights cannot any
longer unduly carry a suit from court to
court umtil the inventor’s moncy gives
out and he has to quit. As the conditions
are to-day the inventor knows that there
is something wrong with the laws and the
Patent Office. But he doesn’t know what
the remedies are and how he can defend
himself or improve conditions. The
guild intends to employ agents and, in-
vestigators and consult legal authorities
until they find out exactly what is wrong
and exactly how to make the wrongs
right.

A SMALL NICKEL-PLATING
OUTFIT.

(Continued from page 563)

If too much current is passing, a num-
ber of copper rods with the ends bent to
form a hook, may be hung on the cathode
rods in front of the anode, so as to take
part of the current and avoid discoloring
the work. These in turn can be uscd as
anodes, but care must be taken not to let
the bare copper touch the solution, as it
is quickly ruined.

Alter a sufficiently heavy plate has
been deposited, remove from the solu-
tion and rinse in cold water, then in hot,
and dry in hard-wood sawdust after
which finish on a soft buff.

With a little patience, and a few trials,
onc who heretofore had no knowledge of
clectroplating can turn out just as good
a job as an experienced plater.  And
further, the appearance of the piated
parts will certainly repay you for the
trouble taken.
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Electrical Patents for the Month

{98900 MELAY Huco Giaxasics, New York' N ¥
Flied Mar 14 1910 Sertal No 59,193

1 A reiny (hcirivios 2 ssse 2 standard mAuTted thers
b, &0 electrwSakDet Laving & core 8180 mounted on sald
bam: & restii Wecster Lerured 10 eaid standard and pro-
Jected In & herizental jepe. a2 armature for sald aagoet
carried by sa1d remltent mamber and bei! in & borizents)
Plane, means far adjusting the 1ension of said reeHient

jemter. bindine posts of d base elertricaily connecred

th the winding of sa magoit anotber Mnding peat on
said base electzically ¢nowcted with the core of seld mag
net, and stil) anotker bibding ;ost co sald base conoested
with said siandard

919277 HIGH FREQUENCY ELECTHICALOSCILLA
TION GENERATOR Lem pm Frarst, New York, N ¥
Filed Feb 6 1508 Serlal No 414,

1 The combination with 3 #ouri» of eleerrienl enerxy
of & high frequency cssillatisn clrrult evmprising @ ca
pasity, an nductance and s nonwnduor (cated with &
cordurter of the secsnd clasz, sa¥ (wated Bee ~euductor
Dbelng aemoeleted with a clreutt Iidaid acrusn the ter
minels of the encray source Aod the (apatity

970.278  OSCILLATION RL'\I"U\-I\'E DEVICE Les
.oa Foaret, Xew York, a%signar, by menne amign-
mebte, to De Forest Ihdlo ‘hley”ﬁ- Co. u Corporation
of New Yerx  Fi'ed Feb ® 195  $erial No 243913

o

e ]

1 1o a wirelors talegraph system, the evmbination wity,
sparated mdnuo—c..n‘ cted 10 & wave foterceptiog
meaos lnd ) clrcwt, sald eloctrodes DeiDg seps:
rated by a dlslectric, of means ccliparating With the re.
©divid electrical socillatisay far catsing abnermal woleco-
InF aRtivity in che tarervesiog dlbwetrie

978128, TELAUTOGRAPH Ratrr W Anwsisosg, New
Yory, N Y assigasr to The Grav Nacioal Telaate-
graph Company. New York. N Y a Corporatton of
Virgiots.  Flied Nov 16, 1006 Brisl No 313,696

The combiuation with the Iranemitter mod receiver
of & telnutographlc station and efrcult eonnections lead
ing from them 10 the receiver and tramsmitter, resps
Uvely, of & distant station, of & o

pewitch, 1o ooe po-
and the tranamitter
tiop, and in acotber
peaition of wbich this erofitiun m revebed, menually
conreatled #pring mechaning for moving the awitch with
suAp action 1o these two poeitions, and & Tock oparated
simultencously witb Ibe switeh for retainiog it lo the
Iatter posiiton. subataniially as descrived

V16608 ELECTRICAL TUNING DEVICD Lomssr A,
Masntort Brookiys NV assigmor to United Wireless
Telsgranh Cumpapy & Corporstion of Maine Flied
Aur 34 1660 Berial Ne 314498

1 A tuning device for the bigh [ qusny traosmissen
of (eetrioal emersy esaprifng a Gxed coll & merabe
oll 4aid fAzed and wevable colls bung 15 toductive reln
oo s0d means for bedily moviag the @osabls coll &0
10 @iterpately present ooe sid> and then [he GCher to the
Bund cotl, sald movable Wil beiay Arranced &t ) Lo
At éne wide of the faww of the fixed cuil

©79.145  ELECTRICAL BIGNALING  Reaivaioa Frs
sexpcy, Brant Rock, Mare  [iled Dee 23, 1907 Se
rial No, 407,748

T in & aystem of signaling s gaivencmeter.
to produce & moitn ¢n TeIDt af the signais e
Tected, m sowrer ot radaot b bolometer circui sad
means (oF fwwmne 14s radlant heat o that the move
meat of the Faivamemeisr ditermines the ammant af said
radisnt beat fallitig ¢0 (be Dolemeter

acapted
0 be

L] ul'u:x THLEGRAPHY Lxz by Foarky, New

* by mespe aigomists 9 De
n¢ Ce n Corparatisn of New York,
Beria) No 834 a6

1. In a8 electromagnetic wave radiativg syures, & c|r
cult inzluding 1D #eries e Inductance, & eonds and
W0 seperated Arcelectroges, en sntenna associsted with
sald circult, and & geserator of vibratory electromotive
farce operatively eannected with said ereslectrodes, the
wepAration of said arcelectrodes beiag wnch ehat the voit-
age scross the xap will rise abruptly o its maximum be-
fors the condenmer begice to dissharge thereseross

#77.870  INDUCTION COIL

Jomx Orro M
Lowtil, Mem ¥

Filed May 2. 1908  Serial

connected 10t each of sald secondary circuita, ova ter-

1oal belag Jocated pon itu respective cofl, mad the otber
being located upon the boz, sach pair of sald tarminais
forming & spark gap of sultable ieogth whben the Indue
tion rntis are In normal position io the bex,

(0
N8

477442 TELEGRAPH SENDING MACHINE. Josxrm
KuSsELL Joags, Port Arthur, Ontaric Canads  Filed
Feh & 1910 Serial No. 342,953

| The combination With ihe pivetal wWpporting screws
of 38 ordinary telegraph key. of & easing adapted to be
bed by 1aid screws and mesns withip sasd cering for
send.ng dots and desbies by & movemsnl of the casing
979144 TRANEMISSION AND RECEIPT OF ELEC
TRICAL ENERGY Reaiwaip A Frasennry Brant
Rock, Mass  Filed Oct 31,1907 _seriat No 400,181
Demisdico of ea  y by electro
aves. @ receiver and meanse for diterting asd
aid receiter the ensTpy of tbe surface cor

uttitziog to
rents produced by sisstromagnet waves

e e
-.t‘

1iamns BLECTRICAL TUNING DLVICE  Kesmat B
» T Neasiyo ¥ wemer to United Wire
TegTaph (UmpeEr. & Cwmerwted of Maige Fiied
New 10 NES Beviar N 4l 480

=)
'
F =

Wb NWvde
@ Miianaee® Zassnas

i o m bigh frequency aystel of tracamisslon of
enirgy, the combination of a recefving circult, & vartabla
Inductaoce arracged 1o said circult, n tocal ere
tiable (nductance 1 satd local circuit, all of the induc
tanes In the receiviag circuit being adapted to be con
ukcted eitber Inductively or conductively with relalion to
the Iodustance n the loeal ctrcalt and awitcbiog mesps for
changlog from the 1nductive 1o the eondustive conneetien

TELEPHONE-RECEIVER. Hauvy R. 8roaer.
Fiied Mar 21, 1908  Bertal No

Wheellng, W ¥a
422.801

aron, avd pele pleces extending from sald arms trens
versely 10 the plane of the riny. the pole piecas of oue
magmet betng opposite the pole pleces of the other mAKT.AL ,
adjacent pole pistrs of the two magmets of simllar
polarity and dispcsed 0pep opposite wides of ssid dis

phragm

Original Blectrical Inventions for which Letters Patent Have Been Granted for Moath Ending -Dec. 27

Copv of anv of the above Patents will be mai'ed upon

IWorld Radio History

receipt of 10 cents.
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Queries and questions pertaining to the electrical arts addressed to this department will be
Only answers to inquiries of general interest will be published here for
Comamon questions will be promptly answered by mail.

On account of the large amount of inquiries received, it may not be possible to print all the
answers in any one issue, as each has to take its turn. Correspondents should bear this in mind
when writing, as all questions will be answered either by mail or in this department.

If a quiek reply is wanted by mail, a charg
Information requiring a large amount of calcul

published free of charge.
the benefit of all readers.

muneration.
promptly as to the charges involved.

NAME AND ADDRESS MUST ALWAYS BE GIVEN IN ALL LETTERS. WHEN WRIT-
ING ONLY ONE SIDE OF QUESTION SHEET
INGS MUST INVARIABLY BE ON A SEPARATE SHEET.
QUESTIONS MUST BE ASKED, NOR SHALL THE ORACLE ANSWER MORE THAN THIS
NUMBER. NO ATTENTION PAID TO LETTERS NOT OBSERVING ABOVE RULES.

If you want anything electrical and don’t know where to get it, THE ORACLE will give you

such information free.

e of 15 cents is made for each question.
ation and labor cannot be furnished without re-
THE ORACLE has no fixed rate for such work, but will inform the correspondent
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MOTOR QUERY.

(814) J. F. Mclourn, Wash., writes:

Q. 1.—Have a Holtzer Cabot D. C. 110
volt motor with 5 point starting rheostat,
Toothed armature with 18 slots. An excel-
lent motor of the enclosed type intended for
jewelers polishing head. By shifting brushes
and running as generator can light one 110
volt carbon filament 16 C. P. lamp very
bright; cannot get good light with 32 C. P.
lamp, same style. Can I reduce voltage to
15-20 volts, and increase current to about 6
amperes by rewinding?

A. 1.—Yes. Use wire 6 times area of that
now on it.

Q. 2—At what speed would above develop
its safe load?

A. 2—1,600 to 1,800 revolutions per min-

ute.

Q. 3—Would above be suitable for re-
charging two or three No. 555 Electro stor-
age batteries?

A. 3—Yes, if shunt wound.

TUNING COIL.

(815.) Warter Dziapik, Derby,
says:

Q. 1.—How many meters wave length on
a tuning coil 2§ inches in diameter and hav-
ing 335 turns of wire?

A. 1.—295 meters.

Q. 2—How far can I receive with the fol-
lowing instruments: One double slide tuning
coil, an electrolytic detector, a potentiometer,

Conn.,

fixed condenser and a 1000-ohm receiver?
Aerial 55 feet high.

A. 2.--200-300 miles.

Q. 3—What instruments would improve
my set?

A. 3—A loose coupler, variable condenser
and set of 2,000-ohm phones.
RECEIVING RADIL

(816.)—Henry Bryniarski, Plainfield, N.
J., writes:
Q. 1—What is the receiving distance of

the following instruments: Double slide tun-
ing coil, silicon detector, variable and fixed
condensers, aerial sixty feet high, sixty-two
feet long, composed of four strands of alum-
inum wire two feet apart and a set of 1,000-
ohm receivers.

A. 1.—300-500 miles.

Q. 2—What is the receiving distance of a
loose coupling coil, fixed condenser, silizon
detector, aerial same as above and a set of
1,000-ohm receivers.

A. 2—About the same; with greater se-
lectivity.

Q. 3—What is the best way to get a good
ground for a portable wireless set?

A. 3.—Drive an iron stake into wet earth
or lay 8 feet by 3 feet square wire chicken
netting on the grass.

AUTOMATIC FURNACE REGULATOR

(817.) Warren E. Lincon, No. Easton.
Mass, says:

Q. 1.—I have a Mesco Adjustable thermo-
stat set at 70°. Will you give diagram, show-
ing how I may connect it up with motor,
battery, etc., so that if the temperaure rises
above or falls below 70° it will open or close
the drafts of a furnace, the thermostat being
located upstairs, the motor and battery in the
cellar?

A. 1.—See diagram below.

THERMO STAT

2 CuT ouT
MoTe

FURNACE

i

BATTERY

Coom CAYCH

g
Low RELEASE MAGNETS
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Murdock
Wireless Apparatus

DESERVEDLY

the most popular receiving transformer in use to-day,
Praised by all for its thorough construction, its sensitive-
ness, its selectivity. So far superior to other instruments
of like purpose that there can be no comparison.

PRICE $15.00

We manufacture every requisite for complete in-
stallations, and will freely furnish information to indivi-
duals or corporations contemplating the use of wireless
telegraphy.

Wm. J. Murdock Co.

162 Minna St 40 Carter Street 221 S. Clinton St.
San Francisco Chicago

Chelsra, Mass.

125-MILE RECEIVER.

(818.) Joux M. Omio:

Q. 1.—What is the reason that an incan-
descent or arc lamp will pot cause a short
circuit and blow the fuse.

A. 1.—Because of its high resistance.

Q. 2—Give description of wireless receiv-
ing set to receive 125 m'les,

A. 2.—Double slide tuning coil, pair 75-ohm
receivers, fixed condencer, electrolvtic de-
tector, potentiometer, battery, aerial 4 wires,
75 high, 80’ long.

RECEIVING TROUBLE,

(819) llexky S. TFrickiNger, Cleveland,
0., inquires:

Q. .—\Vhen T use a small co’l. dimensions
2" by 12” 1 can hear the United \WVireless Co.
very loud. DBut when T use a 53" x 9” coil
wound with No. 20 B. & S. gauge enameled
wire T only hear them [faintly; the wire is
wrapped on a tin core. \What is wrong?

A. 1.—The tin core chokes the signals.
Remove it.

Q. 2—\Vhat is a good connect’on for fol-
lewing instruments: Tuning coils, one single
and one double slide, two detectors, silicon
and carborundum, two fixed coundensors, two
batterics, one 75-ohm head phone.

A. 2—See diagram Dbelow.

Wihen writing, please mention Miudern klectrics.”

HOLTZER-CABOT

Recelvers

For Wireless Operator’s Use.

(Very Sensitive — Pcrmanent Adjustment. )

Adjustable Head Bands, (padded and pivoted.)
Pneumatic Ear Cushions.

SEND FOR BULLETIN 20M3,

ThE HOLTZER - CABOT ELEC. CO.

BROOKLINE, MASS. and CHICAGO, ILL.

When writing, please mention "Modern Electrics.”
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SPARK COIL WINDINGS.

(820.) 1. S. Price, Brooklyn, N. Y., says:

Q. 1.—0f what size wire is the primary and
secondary of the E. I. Co’s two-inch coil
wound with?

A. 1.—No. 16 and 34 B. & S. gauge re-
spectively.

Q. 2.—How many amperes does a two-inch
coil draw with an electrolytic interrupter on
110-volt direct current circuit?

A. 2—56-8 amperes.

OPERATING RADII.
(821.) HaroLp Sacus, Peekskill, N. Y,

writes :

I would like to ask three questions:

Q. 1.—How far could I receive with a sili-
con detector, single slide tuning coil, pa’r of
1.000-ohm receivers? The aerial is 180 feet
high, GO icet long and 4 wires.

A. 1.—600-£00 miles.

Q. 2—How far could T send with two-
inch spark coil, sending helix and spark gap
with same acrial?

A. 2.—8-10 miles.
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Q. 3.—TTow far could T receive with same
set by adding a variable condenzer?
A. 3.—10-15 per cent. farther.

GROUND.

(R22)) JouN FitzgeraLp, St. Paul, Minn,
inquires :

Q. 1.—Is water in a lake a good ground?

A. 1.—VYes.

Q. 2.—What ‘nstruments and what height
of aerial would be recessary for sending 135
miles and recciving 100 miles?

A. 2.—Aerial 60 ft. long, 60 ft. high; send-
ing 3" coil, key. battery, spark gap, hehx,
condenser. Receiving: loose coupler, per’kon
detector, 1 pair 75-ohm phones, fixed con-

denser.
SIZE WIRE.

(223). L. W. Nacie, Portland, Ore, says:

Please answer the following questions in
the Oracle:

Q. 1 —Please state Underwriters law for
ground wire?

A. 1.—Use No. 4 copper wire.

Q. 2—\What size wire should be used to
carry a 110-volt, 3 ampere current; what kind
of covering to pass inspccton?

A. 2—No. 14 R. C. wire.

0. 3—How far would the following coil
send with tuned circunit and aerial 60° high
and €0° long, made up of 4 strands of No.
14 copper: Core, 2" hy 14”; Primary, 2 lavers
No. 14 D. C. C. wire: 6 layers of empire
cloth for insulat'on. Secondary, 3 Ihs. No.
32 S. C. C wire It gives a heavy inch and
a half spark; secondary is wound in 18 sec-
tions.

A. 3—10-15 miles.

WIRELESS WAVE PROPAGATION.

(824) S. W. Casg, Marcellus, N. Y.:

Q. 1.—Has any one discovered why wire-
less waves travel farther some nights than
others, and why do wireless waves travel
farther in one dircct’'on one night and far-
ther in another direction the following night?

A. 1.—See the November issue; also this
issue. .

Q. 2—\Where can T get the hest technical
and mathematical hook on wireless,

A. 2—Dr. Fleming's beok at $7.00 and G.
W. Plerce’s new book at $300 net, from
Modern Electric’s Publication, Book Dept.,
233 Fulton Street.

Q. 3. — Have commercial transformers
proved successful in wireless wave trans-
mission. 1f not, why?

A. 3.—Yes; but for frequencies  greater
than 120 cycles, the open core type is prefer-
able.

CONNECTIONS.

(825.)) J. Farat, N. Y., writes:

O. 1.—Tlow far would [ be ahle to receive
with a 75-ohm receiver, 015 condenser, s'li-
con detector, 275 meter two-slide tuning coil
and potentiometer.

A. 1.—100-150 miles with aerial.

Q. 2—Could 1 send and receive wireless

telephone messages {1 of a mile, using gas |

p'pe as aeral and water pipe as grourd, if
my friend had same receiving set as I have?
A. 2.—Possibly.

The History of
The Telephone

By HERBERT N. CASSON
Author of ** The Romance of Steel,” ete.

WHO can deny that a history of the rise of the

le!ephone, lhrouuh untold vicissitudes to its present

commeicial importance, ard the financial support

of over a billion dollars in the United States, alone, to say
nothing of the rest of the world, is interesting.

Yet in spite of our familiari'y with this ind ble
instrument, and cur absolute dependence on it in many
ways, how few of us know anything of its remerkable
story.

Mr. Casson has a unique facu'ty of describing the
evolution of commercial enterprises in such a way as 1o
make his wiiting decidedly entertaining, and in ** THE
HISTORY OF THe TELt¥ HONE,” he has pro-
duced a work that every one interested in electricity will
find highly instructive as well.

Profusely illustrated. Cloth Bound

299 Pages. Indexed. $r.50 net
At All Bookstores
or from

A. C. McCLURG & CO., Publishers
NEW YORK  CHICAGO SAN FRANCISCO

24

J

F you have a broken article
made of Cast Iron, don’t
throw it away! Clean and

fasten together with binding wire,
then put in fire till cherry red—
throw some brass on the place to be
brazed together with a little

C.R.U.
Brazing Salt

and your Cast Iron will be brazed
and mended just the same as had it
been Steel or brass.

$1.00 per pound
JOBBERS WANTED

12 pounds $10.00

Chas. R. Uebelmesser Co.
BAY SIDE, N. Y,, L. L.
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YOUR WIRELESS PROBLEM! |

"BEACON" 3K. W. Tunsmilﬁng Set

PERHAPS you contemplate the installation of a
wireless telegraph equipment for business, pleas-

ure, or convenience.

Perhaps you have apparatus which is unsatisfactory.

Perhaps you want to improve your present equip-
ment.

In any event you will want apparatus of absolute
reliability.

Our catalog G will be mailed for a stamp and is full

of facts describing apparatus in use in many hundred :

private, marine, commercial and United States Gov-
ernment Stations.

Clapp-Eastham Company
139 Main Street Cambridge, Mass

Practical Model Aeroplane
AND THEY FLIE

A Lot of Fun for a Dollar

We will send, postpaid, upon receipt of
One Dollar, an exact model of any of thefollow-
ing well-known types of aeroplanes:

Curtis Bleriot
Wright Demoiselle
Santos Dumont Antionette

measuring two feet across, all ready to be put
together.

This is no plaything, but a practical, inte-
resting and instructive miniature of the ma-
chines used by the foremost aviators.

All necessary parts furnished, packed se-
curely. Write at once.

FOR TWO DOLLARS WE WILL SEND YOU CURTIS OR FARMAN
American Aeroplane Manufacturing Co.
Singer Building, New York.

g

When writing, please mention “Modern Electrics.”
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Q) 3.—Please give diagram to connect in-
struments in question 1.

A. 3.—See query No. 703
issue.

LABORATORY POWER PLANT.
(826.) H. Haac, Elyria, O., writes:
Kindly answer the followmg questions in

MoberN ELECTRICS :

Q. 1.—What would be a good all around
power plant for a small laboratory? I wish
to have a gasoline engine and dynamo, using
no storage cells.

A. 1—A. 3 H. P. gasoline engine, 2 H. P.
dynamo, switchboard containing necessary
switches, voltmeter, ammeter, field regulator,
Water rheostat small electrlc furnace.

©); 2—Wou1d a 50-light dynamo run two
5 H. P. motors belted to lathes?

A. 2—No. It is much too small.

Q. 3—How far could I receive with the
following outfits: 4 wire aerial, 50 ft. long,
with one end 50 ft. and one 20 ft. from
ground, loose coupler, large tuning coil, 2,000-
ohm head phones, variable and fixed con-
densers, potentiometer, electrolytic and fer-
ron detectors?

A. 3.—300-400 miles.

CONDENSER DATA.

(827.) F. Rarp, New York City, asks:

Q. 1.—Would a piece of copper or tinfoil
immersed in a river, and a pound of alumi-
num 14 B. & S. wire attached to a kite do
as a ground and aerial?

A. 1.—Yes.

Q. 2—Give dimensions and number of
sheets of tinfoil to make a condenser .01
microfarads capacity, if paraffined paper is
S5 s

? 21t will require 4 sheets tinfoil 33"
X }ll ;

AIRSHIP WIRELESS.

(828.) C. N. B, Butte, Mont,, inquires:

Q. 1.—Would you kindly answer my ques-
ion in the Oracle of your valuable magazine,
How do “Airships and Dirigible baloons”
send wireless messages without a ground?

A. 1.—See the December (1910) issue.
where it is fully explained.

VARIOMETER DATA.

(829.) Hymax ConeN, New Haven, Conn.,
asks:

Q. 1.—In what issue of MobeErN ELECTRICS
can I find the data for making a variometer?

A. 1.—In the April (1910) issue.

Q. 2—How far would I be able to re-
ceive and send with these instruments: Re-
ceiving, aerial 4, No. 14 copper wires 60 ft.
long and 50 ft. hlgh tuning coil, loose coupler
one-slide, variable and fixed condenser, vario-
meter, galena, silicon and perikon detectors,
and one 1,000-ohm Electro Importing Co.,
nshone, and D. P. D. T. switch. Sending,
one l-inch coil, key, helix and condensers.

A. 2—300 miles and 6 miles, respectively.

Q. 3.—I have a Witherbee 6 volt 60 amp.
storage battery jar which leaks; could I fix
it by putting a glass jar inside, or can I buy
a new case.

A. 3—Yes. You may procure a new jar
from the Electro Importing Co., 233 Fulton
Street, New York.

in  September
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DETECTOR QUERY.

(830.) W. J. HerrermaN, Brooklyn, N.
Y., writes:

Q. 1.—Show how to connect the follow-
ing articles: Electro Tuner, Jr.; Electro Fixed
Condenser, Jr.; Silicon Detector and Bat-
teries.

A. 1—See query 772, November issue,

Q. 2—Can Carborundum be used in a Sili-
con Detector?

A. 2.—Yes, with a disc instead of the point. |

D. C. SENDING APPARATUS.
(831.) Harry M. AsH, Paterson, N. ],

asks:
Q. 1.—What apparatus

is necessary for

sending, using electric light current 110 volts |

D. C?

‘A 1.—An Electrolytic interrupter and in-

duction coil.

Q. 2—How far can I receive with the fol-
lowing: Loose coupler single slide on pri-
mary and secondary; double slide tuner, 3,000-
ohm receivers, fixed and variable condensers,
silicon, carborundum, electrolytic and perikon
detectors, and potentiometer used in connec-
tion with an aerial 85 ft. highest point, 75 ft.
lowest point; composed of six wires 75 feet
long.

A, 2.—600-900 miles.

Q. 3.—Please give diagram for connecting
above instruments?

A, 3—See answer to query No. 733, Oc-
tober issue. Omit the loading coil.

NISIL WIRE RESISTANCE.
(832.) AxtHUR DieNEr, Reading,

writes :

Q. 1. —How far can I send with E. I. Co.’s
No. 8050 coil with independent vibrator, as
described in the May (1909) issue of MoDERN
ELECTRICS, on ten volts with helix, spark gap,
condensers and aerial 50 ft. high? Give di-
mensions of helix, using aluminum wire; also
dimension of plate glass condenser, using 8"
x 10” photograph plates, a full 1/16” thick.

A. 1.—10-15 miles. Helix of 12 turns No.
8 aluminum wire 8" in diameter. Condenser
of 15 glass plates 8” x 10”.

Q. 2—What is the resistance of 100 ft. of
No. 28 Nisil resistance wire? Can it be used
for the potentiometer described in the Au-
gust issue? If not, where can I get 30 per
cent German silver wire No. 30?

A. 2.—380 ohms. Yes; from the Electro
Importing Co., 233 Fulton Street, New York.

Q. 3.—How many plates give best results
in a variable condenser composed of alumi-
num plates 1/32” thick? The stationary plates
are 6” x 6", movable ones 5” x 6}". Plates
spaced 1/16” apart.

A. 3—7 moving and 8 stationary.

WHAT IS AN ION?

(833.) A. S, Canaan, Conn, asks:

Q. 1.—May a foot of German silver rod
1/8” in diameter be used as a resistance rod
for a potentiometer?

A. 1.—No. It has not sufficient resistance.

Q. 2—What is an ion?

A. 2.—Ions are the products of decompo-
sition in any given electrolysis; those that
adhere to the positive electrode are Kathions,

Pa,
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, IF YOU ARE NOT USING
FEVAL ENAMELED WIRE

on your instruments, you and your

instruments suffer. Our strong,
non-extravagant claim:

«The Best Fnameled Wire in America”’

FEVAL ENAMELED INSULATED WIRE C0.
124A N. CURTIS STREET
CHICAGO, ILL.

When writing, please mention **Modern Electrics.”

The Best Tele-
graphic Transmit-
ter in the World.

More MECO-
GRAPHS are in

use than all other automatic tra itters combined

BECAUSE :: Over60percent. more movements
required to send on a Morse key
than on a MECOGRAPH.

Holds best records for speed and long distance sending.

All expert telegraphers and all bonus men use send-

ing machines.

Operators everywhere are improving their efficiency by

adopting the use of the Mecograph. Fall in line now
Eliminates glass arm.

PRICE $7.50

After Nov, 1. 1910, price goes up to 88.00. Carrying
Case, 81.00 extra. . . . Sign and mail us Coupon
or our Free Catalogue.

MECOGRAPH CO.

321 Frankfort Ave,

Cleveland A
oaf‘ ‘\é-e\\‘
Ohio $Q)ce‘e\ﬁ‘v: « o
O ¥

When writing, please mention “Modern Electrics.”
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It 1 Will Agree
To Get You A Position
Paying Good Wages

When You Graduate From My School of
Telegraphy

Will You Come?

The demand for
telegraph operators
far exceeds the sup-
ply. My graduates
are given immediate
employment by Railroads, Telegraph and Wire-
less Companies, because my school is recognized
as the only one graduating thoroughly practical
operators. If you are looking for

Good Wages, Easy Work
and a Bright Future

write me today. I offer you advantages un-
equaled anywhere. A few of them are:

1. Oldest, Largest and most Successful Telegraph
School in the World. 2. Expert Instructors. 3. Best
Equipment— we occupy exclusively a large modern build-
ng with R. R, train wire and_complete wireless station
installed.) 4. Low Rates. 5. Easy Payments. 6. Living
expenses earned while learning, Correspondence courscs
if desired. Write me today for illustrated descriptive
catalog and interesting testimonials.

GEO. M. DODGE, Pres.
Dodge Institute of Telegraphy

o 6th Street, VALPARAISO, IND.

Geo. M.

Dodge, Pres.

Dodge’s Institule of Telegraphy
alparaiso, In

PATENTS

TRADEMARKS AND COPYRICHTS
SECURED OR FEE RETURNED

Send model or sketch and dezeription of your invention
for trec rearch of the U, ». Putent oftice records,

CirFo rB.oks mailed I'ree 10 any address. Send for
these books: lhe flnest publications ever issued for free
distribudion.

HOW TO OBTAIN A PATENT

Our {llugtrated eigtty page Giutde Book j8 an Invaluable
hook of refercnce for in. enwors, and contains 1w mectanical
wovemens tlustraced uad deseribed.

FORTUNES IN PATENTS

Tells how to inuvent for profit and gives hilstory of suc-
cesstul inventions. Also ‘ist of Patent Buyers.

WHAT TO INVINT

Contaln« a valuable list of Inventlons Wanted and sug-

gextions comcerning profituble fivlus ¢ 1nvenuons.  Al0
juformation regarding prizes offered for inveuuons, among
wulch is a

PRIZE OF ONE MILLION DOLLARS
offered for one tavention and 810,00 for others.
PATENTS THAT PAY

Contains fac-similes of unsali-ited tletters from onr clients
who hnte it up profiiabie e er pri=es foanrled upon pat-
ena procared by ts,  Alro Indor-ements {roan prominent
luventors, wavufacturers, Scuaiors, Congreasmen, Gover-
Lnurs, ete.

WE ADVERTISE OUR CLITNT'S INVENTIONS
FRELE 1nalist of buncay Newspapors wi b two mulllon
circulationand In the WORLD'S FROGRESS, bduwsple Copy Free.

Electrical Caso a bpecialty.

VICTOR J. EVANS & CO.

(Formerly Evaxs, WILKENS & Co.)
Mai!jl Offices, 200 “F” Street, N. W.
WASHINGTON, D. C.

When wriung, please mention “Modern Elecirics.”
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and those adhering to the negative, anions.

Q. 3—Is this type of aerial all right for
general use. Drawing enclosed.

A. 3—Yes. Very good.

HOOK-UP,

(834.) V. W. Hii, Ch.cago, Ill, says:

Q. 1.—Show how to connect the following
instruments to obtain best results. Give dia-
gram: S'ngle slide tuning coil, "electrolytic de-
tector, and a 1,000-ohm receiver.

A. 1.—Sce query No. 703, September issue.

Q. 2—How far can I receive with the
above instruments with 4 wire copper aerial
50 ft. high and 30 ft. long.

A. 2.—-200-300 miles,

COIL WAX.

(835.) W. A. BucceLiN, New York, writes:

Q. 1.—I am thinking of encasing the sec-
ondary of mv <nark cn’l in some insulating

mpound. Would melted rosin be all right
to use?

A. 1.—Mix it with beeswax and paraffine.

Q. 2.—The secondary of my coil is wound
‘n layers and is 9}” long, wound with 6
pounds of No. 32 S. C. C. wire. One layer
being wound right on top of the other with-
out anyth'ng to separate them; after T was
through winding I poured boiling paraffine
over the secondary. Do you think that the
secondary is insulated well enough and that
it will stand the strain, as it is not wound
in pes?

A. 2—We would advise that you immerse
the whole coil in hot wax until thoroughly
impregnated, and if possible impregnate it in
a vacuum,

CAN'T HEAR SIGNALS.

(836.) C. R. RusseLL, Ashley, Mo, says:

Q. 1.—I have a set of wireless rece'ving
instruments cons'sting of LElectrolytic detect-
or, silicon detector, non-inductive potentio-
meter, single slide tuning co’l, fixed condenser,
2000-ohm amatecur type phones, connected as
per cnclosed diagram. L. I. Co.s product
entirely. My aerial cons'sts of two alumi-
n'm wires elevated 40 feet at one end and
30 feet at other, two wires running to in-
struments. Ground consists of No. 14 copper
w're soldered to six sq. ft. of zinc huried
edgewise in channe! of spring: but T can hear
only static splashes and interference. and on
fair davs, hear nothing. Please tell me the
trouble?

A. 1.—Raise your aerial to 60 feet.

(0. 2.—Please tell me my range with above
outfit.

A. 2.—-200-300 miles.

0. 3—Couvld it he the snlices in my aerial
wire that cauces the trouble? Ac [ have no
aluminum solder. T jvst commected the wire
with the standard splice: will this do> If
not, where can | ohtain aluminem soller?

A. 3—Very likely. They should bhe sol-
dered.  Alrm'ntm solder may be procvred
from the Electro Import'ng Co., 233 Iulton
Street, New York

DYNAMO QUERY.

(837.) Artnur J. MAacevy, Westfield, N.
Y., savs:

Q. 1.—T have tried to ren an I 1. Co.
1” coil on a K. & D. No. 9 generator. The
coil works all right, but the generator heats
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up. Does the abrupt closing of the circuit
cause this?

A. 1.—No; you are overloading it.

Q. 2—Would a lamp in parallel remedy
this?

{

A. 2—No; intensify it; use a larger gene- |

rator.

HOW TO FIND WAVE LENGTH.

(838.) Mr. MicHTON, Painesville, Ohio:

Q. 1.—Please give my receiving distance
with the following: double slide tuning coil
of 981 meters, peroxide of lead detector, 2.000-
ohm receivers (E. 1. Co.), fixed condenser,
aerial 45 feet high, 50 feet long.

A. 1.—-350-450 miles.

Q. 2.—Please tell me the formula of how
to get the meters of a tuning coil?

A. 2.—Multiply the total length of wire on
the coil in meters by 4, which will give the
wave length of the tuning coil.

WIRELESS STATION LOCATION.

(839.) Harorp Harra, Abilene, Kan,
writes :

Q. 1.—Please tell me the New York firm
that handles the secondary coils to fit the
transformer described in “Construction of a
Small Wireless Transformer,” September
MoberN ELECTRICS.

A. 1.—The Electro Importing Company, 233
Fulton Street, New York.

Q. 2.—TI live in the top floor of a three-
story building and would like to install a
small wireless station, but would ask your
advice as to whether you would think it prac-
ticable, as the second floor is a telephone ex-
change: the building also has circuits of
2300, 600, 220 and 110 volts A. C,, including
several 110-volt motors, and a 3 horse power
motor for the elevator?

A. 2—With a good set of instruments we |

believe it perfectiy feasible to have a station.

INDUCTION COIL.

(840.) PHiLir PaLmranp, Brooklyn,
Y., says:

Q. 1.—I have made an induction coil as
follows: Core, 13" x 12; Primary, 2 layers
No. 12 (230 turns); Secondary, 5 lbs. No. 36
Single cotton covered, wound in 28 sections
each 1" thick, 43.000 turns in all; hard rub-
ber tube between primary and secondary 3/16”
thick. How far would this coil send if used
for wireless transmission?

A. 1.—25-30 miles.

0. 2—If No. 32 wire was used for sec-
ondarv, what would be the sending range?

A. 2—10-15 per cent. greater.

N.

0. 3—What would be the proper battery |

voltage to use for this coil?
A. 3.—14 volts.

RELAY VS. TELEPHONE RE-

CEIVER.

(841.) A. J. Apawms, Jr, New York City,
inquires :

Q. 1.—Would you please tell me if a pony
relay of five ohms rewound to one or two
thousand ohms, is as sensitive as a head re-
ceiver of one or two thousand ohms, and if
not, is it good for wireless work?

A. 1.—No. It may be used with a co-
herer and decoherer,
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Wireless Transformers and Induction Coils

% K. W, Transformer complete $30
with Condenser and Spark Gap

This is something new. Send for Catalog and Prices
E. S. RITCHIE & SONS
115 Cypress St., Brookline, Mass.

When wrii.ir;i.-pfelse mention ‘“Modern Electrics

SIS NASNS N« P NAS SN S AN

BEWARE OF IMITATORS

Owing to the great
success of my IMPROVED
NAVY WIRELESS RECEIV-
ERS for long distance
work, some concerns
are misrepresenting
them.

The Receivers 1 make

have my name on them.
LOOK FORIT.

Send for new catalog and testimonials

C. BRANDES, 111 Broadway, New York
San Francisco Agent, C. P. KING, 163 Belvedere St.

L)

B A NNANS A AN N A

NPNAAS NS A NANS A SNAN AN

WA O A

The Wireless Associa-
tion of America, headed by
America’s foremost wire-
less men, has only one
purpose: the advancement
of “‘wireless.”” If you are
not a member as yet, do not fail to read
the announcement in this issue. Ao
fees to be paid.

[ WANTED =IDEAS

The demand for good, patentable ideas is greater than ever
before. Am constantly in receipt of letters from parties desiring
to buy patents procured through me. Electrical devices, tools of
all kinds, advertising novelties, agents’ supplies, mail-order
articles, and many other inventions are sought after. Protect
your idea ! rite for ** Stepping Stones '’ [containing over 200
inventions wanted] and new guide book ** Successful Patents.”
Clients’ patents sold free. y personal services. Highest
references.

RICHARD B. OWEN

Dept. 7 WASHINGTON, D. C.

CAPITALIZE YOUR BRAINS

When writing, please mention “Modern Electrics.”
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ATENTS

No attorney's fee until patent Is allowed.
Write for “‘ Inventor’s Guide.””’

FRANKLIN H. HOUCH,
Loan and Trust Bldg., Washington, D. C

FaucetWATERMOTOR

Complete withemery wheel
buff wheel, puilley to run $2 50
sewing and washing machine, pol-
ish. In some cities where we have
no agents, and where the water
pressure is good, a sample motor will
be given free; apply at once if
you wantto make some extra
money, or if you can devote
your whole time, liberal salaryand
commission will be paid.
ALCOHOL STOVES, LAMPS
AND FLAT IRONS
ENCINEERS WANTED to send for catalog of In
dicators. Reducing Wheels Planimeters. Address,

LYPPINCOTT M. S. CO.
52 Columbia St.,

Newark New Jersey

When writing, please mention “Modern Electrics.”

TYPEWRITER SAGRIFIGE SALE

Greatest bargains ever offer-
ed, Underwoods, Olivers,
Remmgtons, Smiths(all makes)
rebuilt £15 to $88, worth
double; sent sublect to exam-
ilmtion and trial.

Send for “Bargain List”
(OLD RELIABLE)
Consolidated Typewriter Exchange,
245 Broadway, New York.

Established 27 yé€ars on Broadway. Don't miss
this chance to get a good typewriter at half price.
Write immediately.

Whan -vhm. vlease mmhon “uodern El.ctrie&

NEED A SWITGH OR A GGIL"}

The ACME switch is )ust the thma for WIRELESS work.
The lever is removable, 3o that no one can tamper with your outfit.

We can also make you ROCK BOTTOM prices on COILS.
Write TO-DAY.

SWITCH sells at 50c.; COILS $2.50 up.
ACME PARTS CO. Latayette, Imd.

When writing, please mention “Modern Electrics.”
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2 K.W. OPEN CORE TRANSFORMER.

(842.) Herman IBE, Pittsburg, Pa., writes:

Q. 1.—I would be pleased to have you fur-
nish me detail specifications for a 2 K. W.
open core transformer to be used in wireless
telegraphy with 110 volts 60 cycle A. C.?

A. 1.—Make core of iron wire 18” long and
Primary 2 layers No. 10
wire. Insulating tube 18"
long with §” wall. Secondary 70 pies 22 lbs.
No. 28 S. S. C. wire.

LIGHTS FLICKER.

(843.) A. E. WiLkinson, Baker City, Ore.,
requests:

Q. 1.—Please answer the following: I have
a Gernsback Interrupter which, when I press
the key a few times, will blow out a 10 am-
pere fuse and it w’ll not jump one inch be-

2} in diameter.
BiS &SN ESES

tween }” zinc plugs. T use a one-inch E. T
Co’s spark coil. DPlease tell me how to rem-
edy it.

A. 1.—Use a choke coil in series with the
primary circuit. TFor construction of same
see the June (1910) issue.

Q. 2—How can I stop the lights from flick-
ering when using the interrupter? If I use
a choke coil, how will I make one and wire
it up.

A. 2.—See answer to question No. 1.

0. 3.—Should a sending condenser be shunt-
ed across the gap or in series with the helix,
and if in series with the helix should it in-
tensify the spark?

A, 3.—It should be shunted across the gap

in series with the helix. Yes.
HOOK-UP.
(%44, E. D BrirLiter, Minneapolis, Minn.,

says:

Q. 1.—Give a diagram of the following in-
struments: 1 K. W. transformer, helix, 8
two-quart levden jars, spark gap, key, 110-
volt A. C. current, three pole double throw
sw'tch, Murdock receiving transformer, vari-
able condenser. 1 large fixed condenser, two
small fixed condensers, potentiometer, ‘two
double pole double throw switches for con-
necting the following detectors, electrolytic,
peroxide of lead, sihcon and auto-coherer
with rheostat, batteries for detectors that

need them, and switch for discpnnecting bat-
teries and 6,000-ohm head receivers.
A. 1.—See diagram below.

DROT.
Swtents

0. 2—How far can I send with a 110-foot
aerial consisting of umbrella aerial of seven
No. 14 wires, 40 ft. long, and T aerial, con-
<isting of six No. 14 aluminum wires 100
feet long, on spreaders 14 inches apart, and
my sending outfit as stated before.

A. 2.—100-150 miles.
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Q. 3—How far can 1 receive with tne

same aerial and my receiving outfit?
A. 3.—800-1,000 miles,

SPARK GAPS.

(845) A\, W. ANDERSON, San Benito, Tex,
ks :
Q. 1.—Would not a spark-gap made of two
zine rods on the style of the regular zinc
gap and having a zinc ball of three-quarter
‘nch in diameter, be better than two plain,
straight bars.

A. 1.—No. .

. 2—Why will a battery motor with a

as

two-part armature and permanent field mag- t

net reverse when the current is made to flow
in the opposite direction, and the three-part
armature motor will not?

A. 2—This is possible in the motor refer-
red to, as the field polarity does not change
with reverse of polarity in armature current.

Q. 3—Will a galvanized iron roof of «
dwelling containing about 1,500 square feet
from ffteen to twenty-five feet above the
ground and connected into an aerial circuit
aid any in receiving, and how would it be
best to connect them?

A. 3—No, as it is not generally well
enough insulated, and would dissipate too
much energy in the ground.

CORRECTION.

We desire to correct an inaccuracy that
appeared in the November issue of Mop-
ERN ELECTRICS, over the signature of W.
Potter.

There has never been any communica-
tion directly between San Francisco and
the Philippine Islands. The Philippine
Islands are about 5,500 miles from San
Francisco and the only near communica-
tion that has ever occurred was on No-
vember 23d. of this year, when this sta-
tion picked up the U. S. A. T. Sheridan
at a distance of 4,654 miles from the
coast.

There are two wireless telephones on
the coast of any importance. that are lo-
cal inventions. That of the Universal
Wireless Telephone and Telegraph Co.,
who operate an alternating current phone
from a high frequency generator and the
phone of the Aerial Telephone and Power
Company who are using a new form
of arc phone that is believed to be su-
perior to even the Poulsen phone.

We call these corrections to your at-
tention as the writer has always been
an interested reader of your publication
and is aware that such mis-statements
will militate greatly against the popular-
ity of an exceptionally good publication.

E. E. EIMER.
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Great
Burlington
Special at an
Anti-Trust Price!

The world’s masterpiece of watch
manufacture now sold direct! —
The most amazing offer ever made in the whole history
of the watch industry — an offer which has absolutely
PARALYZED competition — the offer of the genuina
Burlington Special direct to the public at the rock-bottom
ANTI-TRUST PRICE, without middlemen"s profits.

The Fightis On!
e FightisOn/!
[ s == —

Wae will not be bound by any svatem of price-boosting contracts
with dealers. We will not suinnit to any **high protit” selling
scheme. We will not Le dictated to by ANY Trust.

NOQ MATTER WHAT IT COSTS, we are determined to push our
independent ltne even if we should have to fight a combination
of all the Watch Manufacturcrs of the countryl

And Bo we are making this offer—the most sweeping, astounding
offer ever made on a hish rrade watch, The famous BURLINGTON

direct and at the same price WHOLESALE Jewelers must pay.
And in order to make the proposition doubly easy for the public
we will even aliow this rock-bottom price, if desired, on terms ox
Do't nijes this wonderfully liberal
$2-50 a Month offer. 8ign and mnncoup{’m norvz:v
Rock-bottom, anti-trust price, whether you buy for cash or time.
=)
POST YOURSELF! ¢
R
Be sure to get posted on watches and watch values, QO
trust-method prices and anti-trust prices bofore you A
buy a watch. Learn to judge watch values! ¢o°‘ 3
DY O
Get the Burlington ' RNy
Watch Company’s oA
\..6' 4%,9
FREE WATCH BOOK ¢ %7
& S5
==y ) & i
Read our startling exposuro of the amaz- > La?
ing conditions whichexistin the watch * o
trade today. Read about the anti-
trust fight. Read about our great
$1,000,00 Challenge. Learn how
you can judge watch values.
Send your name and address
for this valusble FREE
BOOK now — TODAY.
Siga & mail coupon.
BURLINGTON
WATCH 20,
Dept. 1726 '
19th & ntar
shall Blvd.,
Chicago,
{ils. '
@
' (@ o O
Q.‘\\ O;Qé &°
Q&P

When writing, please mention “Modern Electrics.”
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CLASSIFIED ADVERTISEMENTS.

Adpvertisements 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 centsa
word. Minimum, 3 lines.

Advertisements under ** Wireless™ 5 cents a
word. Minimum, 4 lines. Wireless books and
blue prints not listed under ** Wireless,” 2 cents a
word.

Advertisements for the Feb.
must be in our hands by Jan. 30.

issue

ELECTRICAL APPARATUS,

STUDY ELECTRICITY AT HOME. A complete
electrical course at home, containing 30-page detail
book, 220-page text-book, 200-page experiments and
over 100 pieces of apparatus. Price, complete, only
$5.60. Catalogue "RL E. 8.” exnlains this and
other remarkable offers. Thomas M. St. John, 848
Ninth ave.,, New York.

RENEW DRY BATTERIES. Formula 10 cents.
Wm. Paul, 640 E. Indiana Ave, Philadelphia, Pa.

When writing, please mention “Modern Electrics.”

ELECTRICAL BOOKS,BLUE PRINTS, Etc.

WIRELESS CODES AND DIAGRAMS. Blue-
print of Morse, Continental and Navy Codes, 10c.
Twenty Standard Wireless Circuits, 5¢c. A, C.
AUSTIN, Jr, Hasbrouck Heights, N. JN

WIRELESS EXPERIMENTERS. Complete For-
mula and Tables for computing wave ength of
tuned stations, 20 cents; new hook-up, guaranteed
to cut out all interference and static, 10 cents; any
standard size or epecial wireless transformer data,
20 cents. H. Winfield Secor, Electrical Expert, 206
W. 23rd St., New York City.

When writing, please mentien “Modern Electrics.”

WIRELESS.
WIRELESS FIENDS.

Phosphor Bronze Aerial Wire as used by Govern-
ment, the best yet. Just imported 25,000 feet. 1%
cts. per foot. Bornite and Zincite, the most sensitive
combination, 50 cts. per set. iincitc and Copper
Pyrites, 50 cts. per set. Silver plated brass cup for
mounting crystals, 10 cts. each. Sliders (for square
rod Y4-in.x}{-in.) with ball and spring, 20 cts. com-
plete.  Black Asphaltum, Black and White Shellac,
liquid recady to use, large bottle, 25 cts. Spool con-
taining 1000 Ohms No. 50 Copper Wire, 60 cts. Sili-

con or Molybdenite, large piece, 15 cts. Send post-
age stamp for 128 page Catalog.
LOOSE COUPLED TUNERS. Primary wound

with 125 turns No. 22 Bare wire on 4 inch tube.
Secondary wound on 3% inch tube with 150 turns
of No. 28 S. C. C. wire, tapped to switch every ten

turns. Al brass parts highly polished brass and
woodwork of solid mahogany. Only $6.50. Send
for circulars, Middlesex Wirelesss Supply Co.,

Somerville, Mass.

When writing, please mention “Modern Electric-."—

ELECTRICS

IMPORTANT WIRELESS NOTICE! Wireless
Telephone and Telegraph instruments built to order
from your own drawings or ours. Questions an-
swered and data furnished for all  instruments,
aerials, and complete installations. Raw materials
supplied in any quantity. Prices reasonable. Write
your wants to The Edelman Laboratory, 2432 Lyn-
dale South, Minneapolis, Minn.

SPECIAL PRICES. One-half KW, Transformer
Coils, $6.50. Variable Condenser, $2.00. Receivi~
Transformers, $8.00. All instruments first ciass and
fully guaranteed. Bottom Wireless Co., 217 Temple
Block, Kansas City, Mo. -

MAKE YOUR OWN Long Distance Detector
Stand, Metal parts ready to assemble and design,
$0.40. Very sensitive, fine adjustment. Have heard
all stations along Atlantic coast and as far as San

Juan. Detector stand complete $1.00. Edward G.
rrocker, Box 14, Cape Cottage, Me.
Attention Wireless Experimenters, We have the

best assortment of wireless instruments in Detroit.

We keep everything in stock, no delay. Send 2 ct.

stamp for catalog. Secidler, Miner Electric Co.,
s+ .. Detroit, Mich.

Wireless fiends save freight and expressage. Why
order from the East if you can secure A wireless
goods on the Coast? We carry largest assortment
of wireless apparatus in Frisco. Can make prompt
shipments. Call or send postage for catalog. Paul
geiler Electric Works, Market street, San Francisco,

al.

All wireless goods and supplies carried in stock.
Most complete assortment in St. Louis. You save
money by dealing with us, and you get the most
up-to-date instruments. A call will convince you.
Stamp for catalog. Hance Electric Co.. Olive street,
St. Louis, Mo.

When writing please mention “Moders Blectrics.”

FOR SALE.
FOR SALE. Receiving set worth $10.00. J. J.
Healy, 314 9th St., Hoboken, N. J.
FOR SALE. One-half K.W. sending station.

Electro 4 K.W. coil, condenser, helix, lnterrupter,
Key, $15.00. L. H. Wanbosser, 131 76th St., Brook-
lyn, N. Y.

FOR SALE. National Automatic Telegraph Trans-
mitter with standard key and sounder. Complete
course of Telegraphy of the Dodge Institute. In-
struments used very little. Price $8.00. C. B.
Caldwell, Box 23, Kenwood Park, lowa.

FOR SALE. Have a fine independent Interrupter
for Wireless work, to trade for a good D.C. voltmeter,
range 0 to 110 or 120. Robert C. Denny, 505 Nor-

ton .\ve.,, Kansas City, Mo.
FOR SALE. Two complete wireless receiving
outfits. L. C. Gildersleeve, Mattituck, N. Y.

FOR SALE. Special—A limited number of 1 inch,
2 inch and 4 inch Special Wireless Coils, wound
with Enameled Wire. Address Vergil Morris, Eliza-
bethtown, Ind.

When writing please mention “Modern Blectrics.”
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Mﬂ' | £ KovESLOH STAMPING & LOMORKsSTAM plN(l
A DIE MAKERS. HARDWARE SPECIALTIES

When wrmng please mention “Modern Electrics.”
e e 4 |
. SPECIAL COMBINATION OFFER OF WIRELESS STOCKS
One share MARCONI WIRELESS of America,

i Par value ..$25.00
Closed Core Wireless Transformers ’ One share MARCONI WIRELESS of Canada,
To be operated on 110 V. A. C. 60 cycles, with- By allie o o i it O SN L] 5.00
out interrupter or resistance of any kind, l.am- One share MARCONIT WIPELESS of England,
inated annealed iron used Maximum power ComMonyRanR R CHENG g T o g 5.00
factor. One share MARCON| WIRELESS of England,
PRICES : Pref. (dividend paying', par value........ ...
Spark length with condensers Price Total four 4) shares FPar valne $40.00), cash with
34-inch $12 order, all for ... .. $25.00
$y-inch P. C. KULLMAN & CO.
7¢-inch The Wireless Brokers, 68 Wall St., New York

w, 1%-inch
Send stamp for descriptive leaflet.
WORTS-McKISSON MFG. CO., Grand Avenue, Toledo |

o = = C.L.PARKER

When writing, please mention “Modern Electrics.” Ex-ﬁ::ﬂlagcg. 8.
{ PATENT LAWYER

LEARN TO BE A WATCHMAKER { 8 McGiLL Buoa.

3 . W D.C.
Bradley Polytechnic Institute SISO

Horological Departmenc o | | | Pa1e1Ls, Trade Marks, Copyrights, Patent Llﬂgﬂllﬁﬂ

Peoria, lllinois Handbook for Inventors. ' PROTECTING. KXPLO
AT T or P e T (e { AND SELLING INVENTIONS * sent free upon requat.

Largest and Best Watch

School in America |
T Weteach Watch Work, Jew- | |
elry Engraving. Clock Work. Optics. Tuition rea-
sonable. Board and rooms near school at moderate
rates. Send for Catalog of information.

TELEGCRAPHY TAUCHT

in the shortest possible time
The Omnigraph Automatic
Transmitter combined with
standard key and sounder.
Sends you telegraph mes-
sages at any speed just as an
expert operator would. Five
styles 82 up. Circular free.
Omnigraph Mfg. Co.
39% Cortlandt $t., Ncw York

When writing please mention “Modern Electrics.”

The White Eagle
Electric Motor

Postpald, 76c. = nm 5 5 '
We make working models of in- When writing, please mention ‘“Modern Electrics.’
ventions. Send for illustrated
catalogue of Model Supplies.
The Pierce Model Works T

Industry B’g.,855th Ave. .Chicago

& LEARNCH!ROPRACTIC
The new methodof drugless healing
EARN $50 TO $100 PER WEEK

Our free book tells how you can loarn to detect dis-
enseand removothe cause hy Howard’s method of Spinal

You can learn by our modern and original sys.
ten of instruction every part of the Watche«
maker's Trade at home as good or better than
at a shop.  You can earn money while learning
and secure a well paying position or start:n busi-
ness after completing our course of instruction.
Good watchmakers are always in demand ad
earn trom $20 10 rticulars

Adjustinent Positively the mostsimple,direct,advanced
andscientific method of drugless healing. Based on un-
erring naturallaws. Anyone can understanc t:learned

in spare time. Improve your social prominence and apply to_the mscougx 5“00[ U " HMAKING,
financial standing Start now on the road to honorand Ent

terprise Blog., MILWAUKEE, WIS,
success Writo for free book andapecial scholarship offer = s
NATIONAL SCHOOL OF CHIROPRACTIC When writing, please mention ‘“Modera Electrics

800 Wendell Bank Bldg b Chlcago. 1.

Specnal! Specnal'! Specnal!!! METAL PARTS Fer At Etectrical

Instruments
2000 ohm Double Head Type Receivers with

AlLeather C‘g‘l’eret‘i Head Band C%mplete....s 4.60 SCREW MACHINE PRODUCTS
uminum Wire for Aeriul (240 Feet to the

POBEAY DeE LB s somes s -ive i P s | MAGNET WIRE iustyes ana sizes
Loose Coupled Tuning Coils (Warranted

B L T i Y 15.00 S. M. COHN & CO.
R eciont o Ty s e e ae) 04| | 196 DIBEATY &T. NEW YORK

Wireless Apparatus of every description.
Every instrument guaranteed.

FLETCHER-STANLEY COMPANY

When writing, please mention ‘“Modern Electrics.”

HAVE YOU AN IDEAY

Electrical Supplies and Specialties ;X‘:"Mf)‘;"xg‘.‘;;,};‘?&kE‘.’P::‘;g:vl:;f‘n}‘g:lg:}-_'go"Illoﬁl ity
32 34 FRANKFORT ST, NEW YORK Malled tree. P. C. DIETRICH & CO., Patent Lawyers,

WasniNarox. D. O.

When wrmng, please mention “\‘[odern Elcctncs 3
bt ¥ LS aki Mielew /3 When writing, please mention ‘“Modern Electrics.”
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N r ‘
WIRELESS
COILS
For a 2-Cent Stamp we
will send you our brand new
AMERICOIL Catalog, en-
titled WHAT’S IN A COIL
AND WHY.
AMERICAN ELECTRIC FUSE
Co.
Dept.C
k TYPE W AMERICOIL—-THROWS 5.]IN. SPARK MUSKEGON, MICH.
\‘- /4
A-B-C-CODE \ TELEPHONE
- 1040 MAIN
WHITE PLANE
WIHEFABROREANEE)
. > ; LA o
Send for our : : O
« 1911 16-page A N 3.4 ¥ THE WHITE
catalogue of ; 2T AEROPLANE CO0.
« model supplies’’ ¢ \\(\ VQ -\l 15 Myrtle Ave.
FREE 2% Brooklyn, N.Y.

When vﬂhnx, plom mention "l(odem Electrics.”

P A T E N T s NEW WIRELESS WONDER
AERO-FIELD RECEIVING OUTFIT  RECEIVES 75 MILEg

THAT PROTECT AND PAY

BOOKS, ADVICE, SEARCH AND
LIST OF INVENTIONS WANTEDiFREE

Send sketch or model for search. Highest References
Best Results, Promptness Assured.

Watson E. Coleman, Patent Lawyer |
622 F Street N. W. Washington, D. C,

3 B 59 Fy 1T Pl Send 2¢. for Catalogue. PRICE, $4.00
When writing, please mention “Modern Electrics.” | ETHERIC ELECTRIC CO., 278 Lenox Avenue, New York

Sensible Chrlstmas Glfts for MEN
“YANKEE” TOOLS

Pocket Screw Driver-N . 60

Steel—Nlickel-plated and polished -very attrac-
tive. Four blades. carried in handle—Fits the 65C pOStpald

hand-—Fits the pncket—Fits the screws—F = ,
the purse, An Acceptable Little Gift—Fit for any Man

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

A postal brings it if you mention ‘‘ Modern Electrics.” Ask your dealer for ** YANKEE” TOOLS
NORTH BROS. MFG. CO,, Dept. M., PHILADELPHIA, PA.

When writing, please mention “Modern Electricse.”

LT s
‘V-‘\‘{\*\\‘h\\‘-‘-
o3 'YANKEE’ N9 60
3 Nonru BROS MT ¥
HUR.PAULA,

.
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NEW PREMIUMS

We offer below a new assortmeont of premiums any one of which may be obtained by a little extra effort.
You read Modern Electrics, which means it must be good, then show it to'your friends. Help us,’and help your-
selves. Youdon’t have to be a subscriber to take advantage of this chance to obtain a valuable instrument for

nothing; it takes just a few minutes of your time. Get the subscription, send it to us and we will forward by

raturn mail the premiums you select. Your own (new' subscription will count. Now get busy and geta

“Electro®

Automatic B.ow | Rheostat,
Torch, Rotary ad-

___—7The handiest torch justinent.

Alr cooled,
Very useful
to vary the
speed of
motors and
small lamps,
Wound with
non -rusting
wire,

Giveo free for one subscription | | Given free for one subsctiption. l | Given free for one subscription. J

made. Giver a rolid
blast of flame for

practical present FREE.
soldering purposes,
. without any artifi-

Junjor Fixed Condenser,
Used in all modern recei-
ving sets, Bpecial dielect-
ric giving extra high ea-
pacity, Sealed in hard ecial blowing, The
rubber base with binding very latext, Torch

posts, as shown. 8ells for 80,50, sells for #0.35. I
(Add 6 cents for postage) (Add 10 cents for postage)

“Telim™ Auto

s i ¥ o Coherer.
Electric Sc ’ing, ,
LAl The " Eleotro™ Flaming HARD RUB-
Many unique Stylex, Fitted i BER  BASE,
with cord and plug, and Pocket Lighter, Lights ¢ ot { Needs no_ de-
;lltt):ChT)ble to 1“1‘." flash your cigars anytime. Fits : o9 coherer. Com-
lanp. Beartpin. elle for o the vest pocket. It| S e Fege T
80,45, sells for 80.35, one iron plug, graphite-carbon grains and
. bottle of mercury. Auto-Coherer sells for
! 80,80, Add 15 cents for postage,
Given free for ome subscription. ' l Given free for one subscription.
l | Given free for two subscriptions. l

|
| |
| |
| t “Electro” Lytic Bare

Point Detector. Holds
the world's record for
long distance receiving.
Mounted on hard rubber
bage, Finest adjust-
ment. Inecreases your
receiving range 30 to 40
per cent. * Electro”
Lytie Detector sells for
R1%5, Add 12 cents for
postage.

Zinc S8park Gap |

mounted on hard

rubber buse, Elec. PRYS of fun with one

trodes fitted with of these cn}‘hi.

rubber handles besldes its the-

g ) 2 r io prop-

Pure zinc rods, Used in all of the best u g Cape e F‘o‘x's

x erties,
statlions. Spark gap sells for $0.60 plete with cords and handlex, Medical
Add 7 cents for postage. Coll sells for #0,70. Add 12cencs forpostage.

“Eiectro’ Med- |
teal Coll. Al
quality. Noend

|
I Given free for two subscriptions. ” | Given free for three subscriptions. l | Given free for three subscriptions. J

|
Voltmeter or Am- I
meter, 1-12 volts, 1-15 |
amperes, 2 inch |
face, heavily nickel-
ed and rellable, Dead
beat, a first-class in.
strument, These me-
ters sell for #2,00,

One Inch Spark
Coll, This is the
¢sil that has rent
a message 9%
miles with asult-
able aerial. None
hetter made,
High speed
¥rench vibrator,

|
** Electro’ Amateur Phones, |
2000 ohms resistance. |
Wound with No, 50 copper !
wirc. Thin diaphragms, !
Leather covered adjustable
headband, Welght 15 oz,
80 per cent, better than 75 One inch coll,
ohm phone:. Phones sell Sells for 81.60.
for $4,50. Add 25 cents for postage. Sent by express only,

J  Given frec for five subscriptions. I I Given free for ten subscriptions. | ' Given free for twelve subscriptions. l
|

We are sure you can get any of the above premiums, if you show this Magazine to your
friends. They will want it right away. Then’s your chance, nab ’em! before the other fellows
get ’em. Strike while the iron is hot. Act now. Don’t delay. You won’t get this chance again.

Send money orders or N. Y. Drafts, no checks or stamps.

MODERN ELECTRICS PUBLICATION
233 FULTON STREET - - - NEW YORK CITY
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u. S. Ship Stations
U. S. Amateur Stations.

be the most accurate one in print.
In addition we furnish a

A CERTAIN CALL.

he Hecond Annnal Gfficial

@@1reless HBlue Book

READY NOW

The only book of this kind in exist_nce.
U. 8. Land Stations (also Canadian Stations).
(including foreign ships touching U. S. ports).

The book is arranged in such a manner that ALL calls are classiied ALPHABETI-
CALLY. Therefore, no matter from what part of the country or the sea, the wireless
call comes, you will immediately locate the sender.

This book is the most complete one of wireless stations published and is warranted to
No more guesswork.

WIRELESS MAP OF THE U. S.

in three colors, size 13 x 92, which can be mounted or hung in your station.

cation and distances for all Government and Commercial stations in the United States,
and ENABLES YOU TO COMPUTE QUICKLY DISTANCES, WHEN TRACING

YOU CANNOT AFFORD TO BE WITHOUT THIS BOOK.

I PRICE BY MAIL, 15c. I

In three parts:

Gives lo-

Cn;h or Stamps (only U.

MODERN ELECTRICS PUBLICATION ::

S.—no foreign ones) taken

233 Fulton St., New York

®
25 Years’ Experience

Patents 23, Yo Bxperience

BOOK MAILED FREE, telling all about
Patents and how to obtain them. Illustrates
100 MECHANICAL MOVEMENTS, VAL-
UABLE FOR INVENTORS,

CHAS. E. BROCK, Patent Attorney
912 F Street, WASHINGTON, D.C.

Bubier’s Ten Cent Electrical Books
How to Make a Telegraph Key

and Sounder

How to Make a Toy Motor

How to Make an Elearic Bell

How to Wind Armatures

How to Make an Ammeter

How to Make a Thermostat

Motor Rotation

How to Make an Elearic Sol-
dering lron

How to Make a Small Elearic

eater

How to Make an Electric Fur-
nace

How to Make a Hand-Feed
Arc Lamp

How to Make a Jump Spark
Coll

How to Make a Dynamo |

How to Make a Telephone |

How to Make an Electric Motor

How to Makea Storage Banery

How to Make a Wimshurst ’
Electric Machine

How to Make a Magneto Ma-
chine

How to Make a Medical Induc-
tion Coil ‘

How to Make a Pocket Ac-
cumulator

How to Make a Plunge Battery

How to Make a_Galvanometer

How to Make a Hand Dynamo

How to Make a Talking Ma-
chine

How to Make a One-Eighth |
Horse Power Motor or Dy-

namo | How to Make a Rheostat
How to Make a Small Trans- | Telephone Troubles and How
former To Fin em

The Manual of Telegraphy.
How to Make an Automobile

BOOKS on WIRELESS TELEGRAPHY aud TELEPHONY,

Books on DYNAMO AND MOTOR BUILDING and
the Cadtings and All Parts to Build Your Own Dynamo or Motor.

Telegraph Supplies; Wireless Supplies.

M. Bubler Publishing Company, Lyna, Mass., U. S. A

How to Make a Condenser and
a Ley ien Jar

ur little outfit

f
| WONDERFUL
| WIRELES
0uCAN ECRA Messages across
2 large room or from one room to an-

AR = other ; comolete with Morse Alphabetand
} instructions 10cts
DEPT
|
|
|

full 5
AUME M¥G, CO. DEPT., g Norwalk, Conn.

WIRELESS APPARATUS

Our Wireless goods are the best on the market, and
| are guaranteed to work. Our instruments are made of
the finest materials, and are sold at present at a price
within the reach of every experimenter. Send a 2c.
stamp for our large catalogue which contains a full list

of Wireless instruments, Novelties and Electrical
goods, and also a great deal of Wireless information
for the Wireless experimenter.
THE 1. W. T. WIRELESS CO.,
-~ 728a Broadway, Brooklyn,N. Y.
I e,
NS
-
} .'.-'.~ 5
~d
' -
B e
[ . . 3

THE 1SOGRAPH MADE WITH THE ISOGRAPH
Combines clear-

LEARN ISOMETRIC DRAWING i
| graph with accuracy of working drawing. The standard
for separate patemt drawings and illustrations for
scientific magazines. Makes quickly read working
drawings. lImvaluable to inventors, THE ISOGRAPH
makes isometric projection easy ; makes an expert of a
| novice. Wonderful proficiency obtained with practice,
Amply illustrated book of instructions teaches you in a
short time. Celluloid 6 x 6 inches, accurately made,
| Postpaid 50c. Money order or 2¢. stamps. SEND
| TODAY. THEISOGRAPH CO., 147 E, 23d St., New York City.
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“Woustrucrtion nf Jnduction

Cpils and Transformers.”
Compiled and arranged by H. Winfield Secor.

100 Pages. 72 lilustrations.

A New Hand-Book Giving Detailed Instructions and Data on the
Construction of Induction Coils and Wireless Transformers.

CONTENTS

The Induction Coil, its history and theory.
Coil Construction.

Secondary Coil impregnation.

The Induction Coil as a means of amusement.
Electrical Stars.

Interrupters.

How to build an efficient Spring Vibrator.
Construction of an Independent Vibrator.
Simple Wehnelt Interrupter.

An Adjustable Impedence Coil.

A Tesla Coil.

A Tesla Disruptive Coil.

Air Insulated Tesla Coils.

A large Demonstration Tesla Coil.
Experimenting with the Tesla Coil.

The High Tension Transformer

How to build one-half to 3-kilowatt Closed Core Transformers.

APPENDIX

Table of Spark Coil Dimensivns one inch to twenty inch.

Table of Spark Coil Dimensions one inch to twelve inch, heavy spark.

Table of Spark Coil Dimensions one-quarter inch to ten inch with enamel wire second-
aries.

Table of Dimensions of open and closed Core Transformers ' to 3 K. W.

Table of Glass Plate Coadensers, for Transformers up to  kilowatt and spark coils 1
inch to 12 inch.

Table of Sparking Distances for various voltages.

Inductivities of Dielectrics and method of finding condenser capacity.

Tables of turns per inch and feet per pound of insulated magnet wire.

Table of Soft Iron Core Weights.

Tables giving the cost of wire, raw material, etc.

Price, Twenty-five Cents, Prepaid.

You cannot afford to be without this book, the very latest on the construction of
any size induction coil or high potential transformer for use in wireless telegraphy or
X.ray work.

Its 96 pages are brim full of live, useful, up-to-the-minute information that you have
been wanting for a long time; profusely illustrated with 72 clear drawings especially
made for this work, and an APPENDIX of valuable tables which are alone worth the
price we ask for the book.

As we expect an exceptional demand for this very timely book, by a writer whose
ability is already well known to MODERN ELECTRIC’S readers, it will be wise to
order now, so that you don’t get left. Order at once, to-day, before you forget it;
to-morrow never comes,

READY FOR DELIVERY NOW.
Send money or express orde: or coin. Stamps or checks not accepted.

. “ [ ULT
Modern Electrics Publication, iew yorx city
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THE WIRELESS TELEPHONE

“|_By H. GERNSBACK |

80 PAGES. . . . 57 ILLUSTRATIONS

HIS NEW BOOK, by
Mr. Gernsback, stands
in a class by itself.

It not alone describes the
most important systems, but
treats the subject from the
experimenter’s standpoint, in
such a manner that even the
less advanced student will
have little trouble to clearly
grasp the matter.

The book is the most up-
to-date one and contains a
digest of all the latest pat-
terns on wireless telephony,
both in the United States
and abroad.

This book is an absolute
necessity to the rising wireless
experimenter, who desires to
keep abreast with the prog-
ress of the new art, that will
within five years, revolution-
nize telephone communica-
tion.

This book also con-
tains directons for
building small wireless
telephone stations at a
| cost under five dollars
for short distances up
to one mile.

It had been our intention to sell this book for $1.00 on account of its great value,
but we believe that the demand will be so great for Mr. Gernsback's book that the
low price at which it is sold, will repay us in time.

As we expect several thousand orders, it will be wise to order at once, so you
will not be delayed

A WIRELESS 1 ELEPHONE STATION

Price Twenty-five Cents Prepaid
CLOTH BOUND, FIFTY CENTS

Send money or express.order or coin, stamps or checks not accepted

MODERN ELECTRICS" PUBLICATION

233 Fulton Street, NEW YORK CITY
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A

Highest Class of
MOLDED ELECTRICAL

INSULATION

1 Shellac Composition

—black—brown—Mica ; substitute
for hard rubber.

2 Sternoid

We are the Pioneers in this country
of Heatproof Electrical Molded
Insulation.

A 500° F. without softening.
A perfect insulator.
CLAIMS Non-Hygroscopic.

High mechanical resistance, can
be tapped or drilled.

Metal parts can be molded in.

3 Stern-BAKELITE

Heatproof—splendid for high ten-
sion, line and overhead insulators.

PRACTICALLY UNBREAKABLE

We solicit your correspondence—blueprints, models

DICKINSON MANUFACTURING CO.

KURT R. STERNBERG
TREASURER AND GENERAL MANAGER

SPRINGFIELD, - - - - - MASSACHUSETTS
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e Standard of the World

Adopted by U. S. NAVY
and all Commercial Wireless Companies

INSULATORS from 1,000 to 1,000,000 VOLTS

Electrose Mfg. Co..12:137 - 10 st. Brooklyn, N. Y.

Four Cxtraorvinary Offers

To make January our banner subscription month, we are willing to make the following FOUR WON-

DERFUL OFFERS

“rankly, we would like to see your name appear among_the 51,000 readers, who now are regular sub-
scribers, and in order to (o s0, we are willing to goio an EXTRAORDINARY EXPENSE, never before

attempted by any magazine,

OFFER NO. 1.

Send us $1.00 cash, stamps,
and in return, we will send you:
I—Modern Electrics for one year (December

or money order,

TE Ao i) SR KRNI 1 S et Y 1.00

2—Book, How to Make Wireless Instruments,
COST WA, G o tes o o T e L .25

3—Book, The Wireless Telephone, by H
GernshaCl,MCOst! g hanteh ot i LGl - T25)

4—DRook, Construction of Induction Coils
and Transformers, by H. W. Secor, cost .25
Motald. . .1, $1.75

(If books are to be mailed add 6¢ postag )
TOTAL NET.SAVING...... .75

OFFER NO. 3.

Send us $1.00 cash, stamps, or monecy order,
and in return, we will send you:
—Modern Electrics for one year (December

GREAT WIRELESS OFFER NO. 2,

Send us $1.00 cash, stamps, or money order,
and in return, we will send you:
1—Modern Llectrics for one” year (December

issue’ fre@)im, AN T S i (el ..$1.60
2-—Wireless Code Chart, cardboard; size 9x

12 in., Morse, Navy and Continental codes .10

3—Wireless chart with 20 Wireless Standard
cHook-Ups" e S8 vy, 1 SEAE TR, ¢ .10
4—Join the Wireless Association of America,
amd WiTHeRSSRML L i W e TR .20
5——0O¥ffical Wireless Blue Book, 32 pages, and
13x10 in. chart of U. S. stations.......... A5
Any one of the 3 books shown in offer
LMD ST 3 4 N TS AR O+ .25
otalls $1.80
Mail charges for Items 2, 3, 4 6. 8c extra.)

TOTAL NE. SAVING

OFFER NO. 4.
Send us $1.00 cash, stamps,

or money order,
and_in return, we will send you:

1ssuetiineq)ing. <2 2 8 0 2 AL A VT T A $1.00 l-—Modern Electrics for one” year (December
2—Linen Binder (automatic) holds 12 issues T L1 L A T R v et oy MR % $1.00

M. E. gold stamped, .................... .50 2-—12 back numbers of Modern Electrics, all

3—Any one of the 3 books shown in offer contecutive numbers, all in good condi-
RO Ak LW SV, R RS LS P X b2} tion, each 10c....... qo® Wty X AC 1.20
Total...... $1.75 ;P ) R $2.20

(Mail charges for Items 2 and 3, 15¢ extra.) (No mail charges necessary.)

TOTAL NET.SAVING...... .75 TOTAL NET SAVING....... $1.20

The offers as shown must not be changed nor can articles from any one offer be cachanged with any

article ot another offer.
able offer among the four

The selection is quite complete and we are positive that yoa
IMPORTANT : For Manhattan and Canada add 25c¢.; Foreign §0c.

will find a suit-

Modern Clectrics Publication 233 Fulton St., Nelw Vork, L. .
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The Greatest Magazine
Bargaing

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

MODERN ELECTRICS. ...+t $1.00 OUR

COSMOPOLITAN, (or American, or Good Housekeeping) 1.50 | PRICE

REVIEW OF REVIEWS. .. ....... iiiiiiiaiineanns 3.00 53.00

Regular Price - $5.50 |

Modern Electrics ............ $1.00 Our Modern Electries............. SLOO Our

World’'s Work B CATSONINS 1ore 1. oy o Ko < S 1.50

Rverybody's Price . Price

Delineator. .o..vvonnueerennenaen $ 4-22 Leslie’'s Weekly..........cconeee- 5.00 559
Regular Price - $6.30 Regular Price - $%.50

Modern Electrics............ < $1.00 OQur !)'(lm_l--rnf Ele.ctrkcs ............. $:=.og Our

Good Housckeeping.......... ... 1.00 | price M‘c‘gﬁﬁgs Me:‘:;;e.'.'.'. By l:go Price

g

The.OQutlook...q.cevrueniancncnss 3.00 $4.25 Woman's Home Companion ..... L3O $ 4.20
Regular Price - $38.00 4— Regni~r Price - $97.00 4_

Modern Electrics......... ... $1.00 Our Modern Electries. ........... $1.00 Our

Pictorial Review.... ... peesrareer LO® | Drjce | The World Today.....oveecuenene. 1.50 | Price

Cosmopolitan, (or American or .

Gacd HoMMSlReping) +. - i...” NS0 52._1_5. PEATSON'S . ¢ ouvoeoaonscarensecanse _1_52 52,_4_0

Regular Price - $3.50 Reg..ar Price - $4.00

MODERN ELECTRICS

IN CONNECTION

REGULAR OUR I:G:::l ::\IJ:E

With Afnslee’s. coveiareieniee e 2 80 s‘?:cs'!o With Motor Boat............ vereseres 300 8$2.30
v American Boy...... core 2:00 AN S Lhe IS e 25  1.80
~  The Book-keeper... el 2,00 3.45 * North American Review 5.00 4.30
®  CosmopolitaB..... cocvieearans 2.50 1.50 " TheOutlook............ ; 4.00 3.50
+  Cyele & Aut’bile Trade Journal 3.00 1.80 i wEBEe 2. Fha L T 2.50 1.80
*  Farm Journal........ L KLY 1.46 Pearson’s.... ... ... 2.50 1.50
Fruit Grower......... s 2.00 1.35 **  Pictorial Review.... ... 200 250
~  Good Housekeeping.. .. 225 1.70 * Populil: Magazine.............. 4.00 3.00
~  Gunter's Magazine .......oc...0 2.650 2.00 * Recreation....eeeieeie vuvnniinn 4.00 3.00
~ Harper's Magazine or Weekly. 5.00 4.30 * Review of Reviews........ .... 4.00 2.30
S *  Bazal.......... B3 g 2.00 1.50 © Sscientific American....... ..... 400 3.30
= Judge's Weekly..... ... 6.00 5.00 * Telephony............. 4.00 2.30
* The Ladies World. 25 W0, 1.10 *  Suburban Life 4.00 3.05
= Leslie's Weekly.. O00000BEE, 6.00 5.00 ¢ isuccess. ... ... s ... .00 1.0
* Lippincott's...... .. R YTt 3.50 2.50 S SOT risats, Jh o Ry T 8. 8 vee 2,50 1.80
«  McClure's Magazine........ ... 250 1.80 su S Rravel sl . da L 2.50 1.80
Metropolitan. ... okt 1L.95 **  Women’s Home Companion... 2.50 1.80
Modern Priscilla,... 1.30 ** The World Today....eee.vnvenn . 2.09 1.40

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

MAIL ALL ORDERS TO

- Modern Electrics Publication
233 FULTON STREET NE'N YORK

When writing, please mention “Modern Electrics.”
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8= PROTECT YOUR IDEA!
- FREE REFERENCES

TWO BOOKS:
6I-Page THAT American National Bank
*Inventor’s Guide "’ Washington. D. C.
Little Giant Hay Press Co.

AND

64-Paze 113 MY TRADE_MARK 12 5 EH A Dallas, Tex.
‘““Proof of Fortunes P - 3 L og?‘\p York City, N.Y.
in Patents.— Your business will have my personal attention.—"* E. E. V. F Mfg. Co.. Norfolk. Va.
What and How to : N::vm;: Mfg Cz .
Invent. : SRS A
The Parry Stationery Co.
F R E E Oklahoma City, Okla.
boo.kr o "abo]'lc = Cﬂ;‘lldd , [ ] Bell Show Print (gl’.(oumey, 1.
t
to S:cuvr:lMoeneyyz)u Pi:v MADE BY MY CLIENTS Jhe Sump Condunc‘i‘g\}eland 0.
tent Your 'nvention, The Iowa Mfg. Co. :
How to Scll Your Patent, YOU SHOULD Have My FREE B0O KS Oskaloosa. Ia.
and ALL about the Lk Sam’l Allen & SOB Mfgi”CO.N >
. angv e, o X
Great Success|§ Telling HOW OTHERS will do the| |.... o0 piocer

of My Clients 1§ same IN THE FUTURE “WHAT| luvsorsic.co. 7 ©
By, Goris |8 and HOW to INVENT” BOOK | [ ruour na roe o %"

Ok luhom(:;x City, Okla.
ADV]CE FREE. FREE Bernhard l-ulrst Vienna

. Austria-Hungary
e IR Compound Motor Co.
Correspondence Solicited. by
I advertise my clients’ patents free in & magazine having a two million elrculation.

Brooklyn, N.Y
MY FEE RETURNED IF “PATENT” IS NOT ALLOWED

sove tiIsT of Rererences—THEY TALK )

HIGH CLHSS WORK EXCELLENT TESTIMONIALS
SUZCISSFUL CLIENTS IN EVERY SECTION OF THE U. 5.
Expert-Prompt Services Highest References 809 F. ST.,, N. W.

E. E.VROOMAN, “rmewaen D¢,

My offices are located across the street from the U, 8. Patent Office,

Wlhen writing, please mention “Modern Electrics

Reliable Wireless Instruments

LIST NO. 474

q Our Fixed Receiving Condenser, shown above, has three sections, which may be
counected in geries or parallel, giving five different capacities. This Condenser hasa
greater maximum capacity than any low priced variable Condenser on the market.

¢ This Condenser and many other reliable wireless instruments are described in our
80 page MANUAL OF WIRELESS TELEGRAPHY and CATALOGUE No. C1, which
will be sent on request. SEND FOR IT.

INSIST UPON GETTING ([ SCO) APPARATUS.

MANHATTAN ELECTRICAL SUPPLY CO.

NEW YORK: 17 Park Place CHICAGO: 188 Fifth Avenue

When writing please mention *Modern Blectrics.”
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Knowledge Will Put YOU
in the Spot Light

The fellow that does only what he has to, and spends his spare time in theaters or
pool rooms or on the street corner—that fellow does not expect to go very high.

How did your superintendent, or general manager, or foreman, or department chief
land the position he holds? By showing knowledge of his work; by proving that he had
ability; by getting ready when he was in the same job you now hold.

How can you get into the spot light?
attract the attention of the ‘‘big man’’?

By your own efforts properly directed.
your spare time. By giving the International
Correspondence Schools a chance to direct
your efforts and lead you to the front.

Your spare time, if you would but realize
it, could be made more profitable than the
time sold to your employer.

Mark and mail the coupon to find out all
about the I. C. S. plan to put you into the
spot light. Doing so will cost vou nothing,
and will bring to you a full explanation of just
what kind of Course you will get, what you
will learn, and what has been done by other
students of the same Course.

Three hundred I. C. S. students a month
write to tell of progress.

Don’t wait.

Mail the coupon NOW.

How

can you mount over the crowd and

By being willing to devote to study a part of

4060606000000 000s000s00s00000000,

+ International Correspondence Schools *
*

.
¥ Box 992, Scranton, Pa. .
¢ Please explain, without further oiligative on my part, how I
* can qualify for a larger salary and advancement to the posi- ¢
o tion, trade, or profession before which 1 have marked X .
3 .
. Electrical Engineeriny Mechanical Engineer O
> Electric Lighting Mechanical Dfaftswan .
. Electric Railways K. R Coeastructing *
o Electrician (oncrete Constructiun .
Electric Car Running Architect .
y Dynamo Foreman Contructing & Building N
¥ Dynamo Tender Architedrural Draftsman
'Y Wireman Plumbing & Heating .
. Mining Engineer Chemest .
o Telephone Expert Buokk .
Civil Engineer Advertining M 2
i Automobiiec Running Civil Servive s -
>
- .
O ~
o Name gt >
Q) .
s St.& No. %
° .
. 3
o City State .
& 3
3 3
o Present Occupation < N

I EEREERE R R EE R R EEERRERE R Y

When writing, please mention “Modern Flectrice.”
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1911

Annual “0Odd-Coil” Sale

We make the broad statement that during 1910 we have
8old more spark collsfor wireless and experimental purposes
thano ali other electrical concerns combined, and we chal-
lenge anybody to disprove this statement.

There 18 a very good reason that we do such a1 extra
ordinary large volume of bhusiness in spark coils, namely:
WE MaKt THE FINEST COILS 1N THE U,8. Our colis elze
for size are more efficlent than any other mske. Our colls
advertise themselves and at an average each coll we sell,
#ells tWo Dew ones, a8 its enthusiastic owners are not back-
ward to recommend them widely.

Our colls have NEVER DISSAPOINTED anybody. Out

of 1090 colls not over tive prove defective within one year
from the sale, and these defectsy are usually traceable to
mleuse, abuge, ete.

ALL OUR COILS ARE GUARANTEED FOR ONE YEAR

umdI wle will replace any coil proving defective within that
period,

During the courre of the year we collect a certain amount
of ODD LENGTH-SPARK, spark cotls and a8 we do not 1ist
these In our c¢atalogue we offer them at greatly reduced
prices to readers of MODERN ELECTRICS.

We absolutely guarantee the spark length of all colls as
listed below and shall ship any coll C. O. D. with privilege
of examination on receipt of one-third of its cost, This
glves you an opportunity to test the coil and make sure
that the clalms we make are true in all respects.

No, 1087a. % 1n. ¥ tn. coll, uses 4-5dry | AT
cells, Usual price, $4.00, ] Now $3.25 ]

No. 108%a. 1 in. 1 in. coli, uses 6 dry

cells, U'sual price, 65.50, ! Now $4.75 |

[ Now $7.00 l

| Now $10.00 |

No. #46fa. 13 In, 2 In. coll, uses 6-8 dry
cells or 6 volt storage battery, usual
price, §4.00,

No. 1089a. 2in. 2) In. coil, uxes 8 volt
battery. Usual price, 13,50,

No. 1089h, 2% tn. 3 In. ¢oll, uses 8-10 volt
battery. Usual price, 818.00,

No, 10Ma, 3 in, 84 in coll, uses §-10 volt

battery. Usual price, 825,00, | Now $18 5|

NOTICE. Asweexpectalargeamountof orders on these
special ceilz, sold at such ridiculous prices, your orders
aliould be placed at once, We ship within 4§ hours and us-
ually within 24 hours after receipt of order,

Chis chance comes but once a year, therefore don't de-
lay, remember, each coll ix fully guaranteed.

Gernsback Relays

Patented December 20th 1910

If you wish a fine relay,
having extraordinary sensi-
tivity, micrometer adjust-
ment, use the (iernsback re-
lay, on account of its novel
design and itsgreat simplicity.
It is by far the cheapest relay
on thie mark tto day. It was
constructed mainly for wire-
less work, but, can of course
be used for all other purposes
where an extremely sensitive
relay with fine adjustment is needed.

Base 18 of quartered oak, size, 5} in.x3in., metal parts

| Now $13.00 |

are of lacquered brass, ¢ hard rubber binding posts. Relay
welghs 6 ouncex,

No. 1107. (iernsback relay, 20 Ohms, - - - 81,00

1108, Hy 4 &0 H - - - 110

. 1108, w @ 1.25

ki ul
By a1l extra each, 14 eents

Junior Phones

These phones are in
all respects the same a3
our famous AMATEUR
PHONES except that
they have single pole
phones. The resistance
{s 2000 Obms. 1000 Ohms
each phone The wind-
ings are of No. 40B. & 4.
enameled wire guaran-

eed, NOT German sllver
wire as some of our
competitors use.

The double head
band 1« leather covered
and thereare two nickel
plated clips to hold the
two bands together. we
furnish a fine green, six
foot cord with six tips
as shown.

It is a greatly mista-
ken idea, to think that
single pole phones are
not efficient for wireless
work, and while we do
not recommend single
pole phones for long dis-
tance work, i.e. over 350 miles, they will prove highly effi-
clent for distances under 350 wmiles, especially in connection
witb crystal detectors. We guarantee our Junior Phones
inall respects and you will find them to be a much better set
than you expected, per set, complete.

|~ s350 |

By mail, extra 25 cents

6 Volt 60 A.H. Storage Battery

This battery Is too well known now to deserve especial
mention. It has been on the market for six years, and is
used by several leading automobile concerns, as regular
equipment.

This battery is guaranteed in all respects, its capacity
18 guaranteed, although we sell It as a 6 volt battery, It
really shows 6.8 volts.

Each cell has b plates, 16 plates in all. Automatic hard
rubber vent, lead covered terminals to safe guard against
corroajon, steel carrying handle. impregnated oak case,
Size, 64 In. x 7){ In. x 7 In.. welghs 25 Ibs, This battery 18
abgolutely “'fool proof” and there is nothing to get out of
order. Any garage will recharge it for from 26 to 36 cents,
or you can recharge it yourself from your D. C. lighting
supply at a cost of less than 10 cents,

On account of over production during December, this
fine battery is sold at a reduced price during this month.
A chance you wlill get but once a year.

No. b65. 6 V., 60 A, H, “'Electro” Storage Battery,
$7.35 I
e ——ee

Regular price, 88,00
This!Battery Is shippedffully charged now




