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The 1914 Harley-Davidson

has every desirable feature to be found in the Motorcycle Field and
in addition it is the only Motorcycle with Step-Starter—Double Clutch
Control— Ful-Floteing Seat and Free Wheel Control.

The only Motorcycle with a Step-Starter .

The Step-Starter in case of an accidental stall-
ing of the motor, does away with the neces-
sity of getting off in the mud or holding up
traffic while the rider finds a level place on
which to lift or lurch the machine onto the
stand in order that he may pedal the motor to
start it. Instead, the rider sits in the saddle
and gives either pedal a downward push—
when the Step-Starter does its work and the
motor again begins to throb.

It is the only Motorcycle with Double
Clutch Control

The clutch can be operated either by hand
lever or by a pedal lever convenient to the
foot. It is no longer necessary to remove
either hand from the handlebars in order to
operate the clutch, a decided advantage when
negotiating sand, mud or rough roads.

It is the only Motorcycle with a Ful-
Floteing Seat

A device which assimilates all the jars, jolts,
and vibration due to rough roads, etc.

It is the Motorcycle with a Protected,
) Selective Two-Speed

A Two-Speed that the rider can shift from low
to high or high to low or neutral at any time
whether the machine is standing still or in
motion. A Two-Speed that shifts only when
the rider shifts it. A Two-Speed that is
located in the rear hub away from dirt, dust
or damage and withal the most efficient Two-
Speed ever manufactured.

It is the Motorcycle with Automobile
Control

The Brake, the Clutch and the Step-Starter
can all be operated by the feet, leaving only
the spark and throttle for hand operation mak-
ing the control the same as that of the highest
priced automobile.

Then there is the Free- Wheel Control, Fold-
ing Foot Boards, and nearly forty other refine-
ments which help to make the Harley-David-
son the greatest motorcycle value ever offered.

We tell you all about these many improvements in our new advance folder
which will be sent on request

HARLEY-DAVIDSON MOTOR CO.,367 B Street, Milwaukee, Wis.

Producers of High-Grade Motorcycles for More Than Twelve Years
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Life’s Struggle is Sufficient Without Struggling With The
Effects of Wrong Foods

During the past twenty years I have watched the effects on elderly
people of eating vital, nerve-feeding foods (lean meat, poultry,
game, fish, whites of eggs and curdled custard) with very little
starchy or non-vital foods. In each case the result was increased
activity in business or in the home. The senses become more alert,
the eyes strong and clear. .
Those eastern nations, peasants and poor people whose diet is
largely of starchy, cereal foods are non-progressive. Leading
nations and the ruling classes of both men and animals eat vital,
digestible brain and nerve-nourishing foods.

How Meat-Eating Rats Beat Out
The Vegetarians

Professor Slonaker of Stanford University
bas proved by careful experiment that
meat-eating rats live twice as long as
vegetarian rats, do seven times as much
work, grow twice as big and retain youth
longer, and he believes the same is true
of humans. He put rats in rotary c

with speedometers attached and found that
in 26 months the meat-eating rats ran
more than 65,000 miles while the “vege-
tarians’” ran less than b500. These facts
corroborate the results I am daily securing

for my consultants.
How to Judge a Man by the Food He Eats

No one who eats chiefly a starch diet can be mentally active for long. Brain workers
must eat plenty of lean tender meat, fresh vegetables and juicy fruits, or their alertness
decreases and they become dull and sluggish. Science has proved that sour milk is not
conducive to longevity in brain workers. My booklet tells you exactly what effects
various foods exert—how to select your diet to suit your needs and occupation.

Foods Must be Rightly Proportioned,Too Health is a DUTY

Even correct foods may produce bad re- To be in good health is a duty you owe to
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Herbivora are sluggish, stupid
and short-lived.

Carnivora are active, alert and
long-lived.

sults unless they are properly combined and
proportioned. An excess of sweet elements
clogs the liver, a deficiency causes un-
rest. In correct combinations they di-
gest easily so that there is no desire to
overfeed.

Underfeeding vital foods will cause loss of brain power
and memory, lack of ability to trate, nerve-hung
or neurasthenia. I can tell you exactly what to eat to
revitalize your nerve system, recreate dy energy and
restore brain activities. Whether you are well or sick,
I can help you to greater activities, greater usefulness,
a more active and more enjoyable life. My Booklets have
taught many how to help themselves by applying the
principles of the Brainy Diet System.

yourself, your employer, your associates.
I have proved absolutely that organic dis-
eases are the result of wrong eating—and
can be corrected by a proper or Brainy
Dset. One dropsical consultant lost 18
pounds of overweight the first week and
returned to business.

A thin man, out of work nearly a year, was restored in
three weeks to hard work as a carpenter at full pay.
A change to energizing, digestible foods effected this
literal transformation. chronic sufferer weighing 4156
pounds reduced over 150 pounds (in public life under
many witnesses) gained strength and firmer flesh and lost
rheumatism. Catarrh sufferers are relieved by eliminat-
ing mucus-making foods from the diet.

Send only 10 cents for “The New Brainy Diet System”

These striking booklets show precisely how I have succeeded in producing in myself the symptoms of
nearly all the more common complaints —Rheumatism, Catarrh, Constipation, Kidney Troubles, Skin
and Blood Disorders and the like—simply by eating wrong foods. They tell also how by changing
to a brainy diet of ordinary foods I restored normal health and activities in a few days or weeks.
1 employ only daily foods such as you can obtain in any market. I have no foods or preparations
of any kind to sell. I shall be glad to send you these booklets on receipt of 10 cents.

Also send addresses of your sick friends or others who might be interested to

G. H. BRINKLER, Food Expert, Dept. 5B, Washington, D. C.

When writing, please mention ‘“Modern Electrics and Mechanics.”
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Be AnElec al ri

Learn this most fascinating and profitable profession in a few months’ time, |
at small expense.  We now offer you a tremendous opportunity to step out
of the wage-earning class—to become specially trained—to grasp a higher

—-=~~= *he ladder to success.! On this exceptional offer you
me an expert Electrician and increase your earning
om the start. No advanced education necessary.

Electricity today is the great motive power of the world. Its
use has extended to every phase of life and industry. Electricity
and its practical application has made possible the remarkable
progress of the twentieth century. The rapid growth of this field
of work calls for more men to learn electricity. RIGHT NOW
the demand for Electrical Engineers far exceeds the supply.

o That the field of Elec-

Thos. Edison says: tictyisn it

that electrical workers

of the future will discover uses for this great force now undreamed

of. Decide NOW to take up this interesting work. Clip the coupon

and send it today for our School Book on “Profitable Trades” and full particulars of this Special Offer.

Great Special Offer! o

We are making a very special offer to men who enter our Schools at this Coyne National
time. The tuition fee, which is very low, may be paid in easy installments. Gonmm:f";m:

We have arranged for day and night classes so that you can be earning working every das sinee
while you learn—we will aid you in working your way through School. leml:l §3uc Bohoal. Am
We give you the actual and practical work to do — all needless theory is dispensed with. B Elcotrioal work: hecs
Our Employment Bureau is open FREE to students. You will be advanced along in with one of the big Elec-

your work just as fast as pnssible. Experts will instruct you. Our School is THE trical firme and expect to
OLDEST, LARGEST AND BEST EQUI%ED TRADE SCHOOL IN AMERICA. In % "l{»o }mtlnou for my-
every state in the union our graduates are succeeding in their chosen line of activity. g&‘ﬂ:&lh}f‘égﬁ{;f‘“g

' On this special offer we will furnish all the tools | AmSrica and 1'll always
® and material you use in taking your Course done 'gflg,e; :gr' me.
ABSOLUTELY FREE—no expense t0 you | sigAriinmcrmranimago
whatever. But, mail the coupon for full particulars AT ONCE.

We also teach the following profit-

Trades Taught by Our School Vi bitimine sRick.
LAYING, DRAFTING AND

DESIGNING, AND MOVING PICTURE OPERATING. Any one of these trades pay from
$5.00 to $8.00 a day EVERYWHERE. Hundreds of our graduates are now in business for
themselves, earning $2,000 to $7,500 a year. We will help you start a business of your
own where advancement will be practically unlimited. We will teach you in a short time
and at small expense on this Special Offer. The surest way for you to insure future
independence is to learn a trade. Make up your mind today to become specially trained.

Grasp This Opportunity Now—Mail Coupon Today

Yes, send the Free coupon or postal at once for our Free Catalog and book on
“Profitable Trades” and full particulars of this Special offer. Right now there
are wonderful opportunities for men who learn a profitable trade.

Send at once for our book which tells how you
can become an expert. You obligate yourself
in no way—everything sent to you
PREPAID. ocoupen

L L COORE, Inresser or postal immediately.
“ﬂ:&‘é‘é’.{‘:&u t‘«;‘l L. L. COOKE, Director
Dept. 1492 D COYNE NATIONAL
51 K. llinols $t., Chicago, in. Q‘, TR ADE SCHOO].S

Dear Sir: Please send me Free_and
b oo Trades”, NN,  Dept. 1402, 51 E. Illinois St.
CHICAGO, ILL. ,

rvvt“ your
and full pAr!u':‘ulur- of vour spccial offer, 1
Come to Chicago the ousiest

assume no ohliention
ity inthe wordd. Ow
sraduates ears $0.00

When writing, please mention “Modern Electrics and Mechanics.”
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Modemn Industnal and Military Explosives

A Brief Account of the Composition, Characteristics and

Methods of Employment

By Charles Heilman

lllustrations by courtesy of the E. I. du Pont de Nemours Powder Co.

PART ONE

HE use of explosives—every day
more extensive and daring—has
increased in an incalculable proportion.
If it is necessary to take a fortified
place, project a half ton of steel ten
miles, pierce a mountain, annihilate an
island, prepare the ground for plant-
ing, or yet to provide a flying machine
with an invisible team of one-hundred

horses which barely weighs 400 pounds,
it is by the application of an explosion
that the human genius realizes these
modern wonders.

But even with the universal employ-
ment of various explosive forces for
many diversified tasks the average lay-
man regards an explosion as an irreg-
ular and lawless phenomenon. Yet all

A MODERN EXPLOSIVE FACTORY, SHOWING THE ISOLATION OF THE BUILDINGS
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explosions follow certain well-defined
laws in chemistry and physics. To
better understand the actual working
of an explosion it is necessary to ana-
lyze it in a scientific manner as far as
its complexity will permit, forgetting
. the dramatic appearances of the phe-
nomenon.

Although explosions may be of dif-
ferent varieties, they all embody the
same physical characteristic—the for-
mation of a gaseous mass at a high
pressure and, in general, at high tem-
perature at the source of the explosion.
It is this gaseous mass that causes the
shattering, breaking and annihilating
of confining walls through its expan-
sion and pressure.

Possibly no better example of an ex-

BLASTING AN ICE GORGE IN THE SUSQUEHANNA
RIVER

plosion on a small scale could be found
than the toy wooden pistols or cannons
fitted with corks. When the cork is
securely tightened in the mouth of the
cannon and the rod, connecting with
the piston, gradually pushed, the im-
prisoned air between the piston and
the cork is compressed until the pres-
sure reaches a point where the cork is
violently ejected and the air allowed
to expand into the atmosphere. This
action is accompanied by a slight de-
tonation. In this instance the phenom-
enon is of the simplest form; no chemi-
cal change of any kind being necessary
and no heat present.

Another simple example of an explo-
sion is presented in an experiment
using a glass test tube in which water
has been placed and sealed securely.
When the tube is clamped in a stand
and placed over a bunsen burner flame

MODERN ELECTRICS AND MECHANICS
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the water is quickly brought to the
boiling point and is transformed into
steam. If the action is permitted to
continue, the steam soon reaches a
pressure where the walls are no longer
capable of withstanding the strain and
are shattered. The steam then escapes
into the atmosphere. In this instance
the action is more complicated than in
the case of the compressed air cannon
or pistol, although they resemble each
other in the essential that no chemical
change has taken place. In the latter

. instance, however, heat has been pres-

ent and has brought about the explo-
sion.

But it must be borne in mind that
these are exceptions rather than the
rule. Nearly always, explosions are
caused by a chemical reaction that is
violent and rapid and suddenly pro-
duces an enormous quantity of heat as
well as a large volume of gas. If the
reaction is confined in a closed vessel,
the gaseous mass attains pressures that
are sufficient to burst the walls of the
container if the latter does not possess.
the right degree of tensile strength.

The ideal case, however, is one in
which the explosive is imprisoned in a
container whose walls can resist the
pressure and heat accompanying the
phenomenon. If, in such a container,
an explosive substance or mixture is
placed, it is possible to compare the
relative power of the different explo-
sives by measuring the pressure of the
gas in the vessel after the explosion.
In modern practice the measuring of
explosive pressures is accomplished .by
the crushing of small lead or copper
cylinders that are conveniently gradu-
ated and known as “crushers.” Con-
sidering the space or volume occupied
by the gases emanating from the explo-
sion as the factor of comparison, it will
be immediately appreciated that the
greater this volume is the greater the
pressure in the vessel. On the other
hand the pressure increases also with
the temperature and consequently with
the degree of heat generated by the
reaction. It therefore follows that ex-
plosives can be compared to determine
their relative strengths by the volume
of gas they will produce when exploded
as well as the quantity of heat they
generate.

The greater the density of the charge
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the more violent will be the effect of
the explosive. This fact accounts for
the reason why fulminate of mercury,
the density of which is five times that
of black powder and three times the
density of nitro-glycerin, can furnish
by its explosion pressures of 27,000 at-
mospheres—at least three times as
great as pressures attained by any
other explosive.

In the foregoing discussions there is
an important factor in the technology
of explosives that has been omitted
thus far, and that is the duration of the
reaction. In the ideal hypothesis of a
closed vessel from which neither heat
nor gas can escape the duration of the
reaction is of no importance. If it is
for an hour or a thousandth part of a
second it matters not for the final pres-
sure will be the same. But in practice
things are different. If the reaction is
too slow, the heat created will scatter
entirely or in part to the exterior by
conductivity and radiation. Further-
more, there is no practical application
where the gases when heated do not
expand, whether this phenomenon is
produced in the open air or surrounded
by walls, and escape into the atmos-
phere. In an explosion produced in
open air, if the phenomenon is slow the
gases scatter into the atmosphere by
degrees without attaining a high pres-
sure. But if the explosion is nearly in-
stantaneous, as in the case of fulminate
of mercury, the gases form a volume
hardly greater than the volume occu-
pied by the explosive and expand with
great violence, communicating to the
surrounding atmosphere such pressures
and velocities that they produce the
same destructive effects as if they were
surrounded by solid walls.

Between instantaneous and slow ex-
plosives there exists a long line of ex-
plosives: very fast, fast and moderately
fast. The first class of explosives pro-
duce powerful results in the open air.
But experience demonstrates that the
rapidity of the reaction increases very
fast with the temperature and the pres-
sure. Consequently, if a slow explo-
sive is fired in a receptacle of consid-
erable resistance the phenomenon will
accelerate, and when the receptacle
gives way the production of gas will
have become so rapid that it will pro-
duce shattering effects. Accordingly,
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when the miner drills a bore hole to be
used for a known explosive, the slower
the explosive the deeper and tighter
must the hole be made in order to se-
cure the maximum efficiency. The
hole must also be well filled with the
explosive charge.

The influence of the duration of the
reaction appears in the best known ap-
plications. The burning of coal offers
a very striking example. A kilogram
of coal when burning delivers a gase-
ous product and 8,000 calorics in heat
while a kilogram of ordinary dynamite
gives off only 1,300 calorics. Yet
pieces of coal in the presence of the at-
mosphere do not constitute an explo-
sive because the combustion is too
slow, the coal burning only at the sur-
face and the center being reached only

A L

BLASTING A RAILROAD CUT ALONC THE
SUSQUEHANNA RIVER

after a while. But if the coal is di-
vided into extremely small particles so -
that oxygen can come in contact with
each one, the resulting mixture of gas
and coal dust is explosive since the
combustion of all the coal requires only
an instant. This is known as fire damp
in mines.

In order to qualify as an explosive, a
substance or a naixt ure must be capable
of very rapid re actions which throw off
an abundance ¢,f ga ses and at the same
time a great (juantity of heat.* Con-
sequently, exp losive:s may be defined as
bodies that pcjssess the property, when
heated, set o1, fire, o r subjected to other
treatment, «>f being " converted from

® There_are some mixtures that throw off a great
volume of hezt but no gase . and consequently are
not explosives. Ag an exampl, * probably none is more
striking than ‘Thermite, a ure of powdered alumi-
num and irym oxide (or of romium) which throws
off sufficien’{ R’\M to melt irom | weld iron rails, etc,



138

their solid or liquid state into gases in
an almost unmeasureable short space
of time; such gases liberating heat dur-
ing the chemical action and in conse-
quence highly expanding and through
this expansion exerting a great pres-
sure on their surroundings. This con-
version is accompanied by a detonation
which is termed as the “explosion.”
The shorter the space of time in which
a certain quantity explodes the larger
the volume of gases developed by the
explosion and the greater the heat de-
veloped the stronger the explosive. But
there are different factors which deter-
mine the rapidity of an explosive reac-
tion, viz.: the chemical nature of the
explosive, its physical condition, the
condition under which it is exploded
and the method of firing. The ener-
getic action of an explosive largely de-
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the same explosive in the liquid state,
while the same gunpowder mixture will
give various effects according to the
size of the grain.

Confinement increases the effects of
all explosives, the more rapid the reac-
tion the less confinement being neces-
sary to obtain the maximum effects.
The power of mercury fulminate, for
instance, is but little increased by con-
finement, while on the other hand ex-
plosives of the gunpowder type require
to be strongly confined to produce dis-
ruptive effects.

But to successfully employ various
explosives it is necessary that the reac-
tion can be produced at will by an easy
method. The explosive reaction may
be begun by a heated solid, a flame,
friction, by percussion, an electric cur-
rent or spark, the concussion from an-

DYNAMITING ROCK IN THE CONSTRUCTION OF THE "S00” CANAL

pends on its rate of chemical change.
In chemical compounds, such as nitro-
glycerin and gun-cotton, the reacting
atoms are in much greater proximity
than those in a mechanical mixture of
solids such as powder, and in the for-
mer class the rapidity of the chemical
action will be greater than that of the
latter class, composed of constituents
that are non-explosive by themselves.
The physical condition of an explo-
sive has a marked effect on its ease of
explosion and the character of the phe-
nomenon. For instance, frozen nitro-
glycerin is much less sensitive than

other explosive, or from chemical or
physical change. The nature of the
reaction is largely responsible to the
method of firing adopted ; nitro-glycer-
in or gun-cotton in contact with a
flame burns quietly in the open, but
when fired by the detonation of a small
initial charge of mercury fulminate the
whole mass of the explosive decom-
poses practically instantaneously and
detonation results.
THE DIFFERENT KINDS OF EXPLOSIVES.

Explosives, as we have just defined
them, can be of different kinds. First
of all, we have the mixtures of simple
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substances having powerful affinities
for each other; for instance, the gase-
ous mixture of hydrogen and oxygen.
To produce an explosion it is sufficient
to only approach a flame to where the
two gases meet. In this example, the
reaction is a combination of hydrogen
and oxygen, that is, a combustion of
hydrogen. In fact, combustion plays a
pre-eminent role in most all explosions,
although it is not absolutely necessary.
A balloon containing hydrogen and
chlorine will burst as soon as exposed
to sun rays; the reaction in this in-
stance being a violent combination of
the hydrogen and the chlorine, pro-
duced by the light.

In other cases the explosive is a
chemically defined substance the mole-
cules of which have undergone a sort
of forced union and are always ready
to break away. So it is when iodine
is mixed with a solution of ammonia
it combines with nitrogen and absorbs
heat. This mixture, as soon as dry,
detonates at the least shock, at the least
friction; the iodine and nitrogen re-
sume their independence in restoring
violently the heat which their combina-
tion had absorbed. It is a most excel-
lent shattering explosive.

But in most common explosives it is
the combustion that is the source of
the heat produced. For instance, the

BLASTING DOWN THE ENTIRE FACE OF A QUARRY

old black powder is a mixture of car-
bon, sulphur and saltpeter in the pro-
portions of one part carbon, one of sul-
phur and six of saltpeter. The salt-
peter plays the role of reservoir for the
oxygen. It is an unstable composite,
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very rich in oxygen and ready to part
from it under the influence of suitable
firing. The carbon and the sulphur are
combustible substances which greedily
take possession of the liberated oxygen.

Likewise, nitro-glycerin, a nitrogen
substance containing much oxygen, is

BLASTING IN THE DETROIT RIVER

readily decomposed under the influence
of a shock into oxygen, nitrogen and
combustible elements (carbon and hy-
drogen), which unite violently with
the oxygen to form carbonic acid and
vapor. The nitrogen remains free as
well as an excess of oxygen. All the
products of the reaction are gaseous
and brought to a high temperature by
the heat of the combustion.

Explosives of this nature (whether
they are chemically definite substances
or mixtures) contain always molecular
combinations very rich in oxygen and
unstable, at the same time as combust-
ible elements. The priming provocates
an initial disengagement of oxygen and
starts a violent combustion.

DISCOVERY AND PROPERTIES OF BLACK POWDER.

Nothing definite is known as to who
discovered black powder, where and
when it first came into use. “Greek
fire” is said to have been employed in
the defense of Constantinople in the
seventh century, and that fiery compo-
sition (mixture of rosin, pitch and bitu-
men, rendered explosive by the addi-
tion of saltpeter) was propelled against
the enemy by means of arrows from
bows, or in hollow vessels of stone or
iron thrown by war engines. “Greek
fire” paved the way to the first test of
black powder in the pioneer cannons.
Arabians were the first to make a gun-
powder-like mixture, probably about
1280 A. D., while the idea of using the
propulsive force of this mixture (that

(Continued on page 252)
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New Marcomm Marine Sets

A Description of the Synchronous and Non-Synchronous Wire-
less Sets Now Used on Coastwise Ships

By Stanley E. Hyde

N this article the author has endeav-
ored to describe the wireless ap-
paratus installed on many ships both
on the Atlantic and Pacific oceans by
the Marconi Wireless Telegraph Com-
pany of America. A great percentage
of the vessels do not have a complete
set of one type of apparatus, but gen-
erally have their sets made up of a
combination of different types, as will
be shown.
Figure 1 shows the complete wiring
for a type of apparatus used in both

winding is connected in shunt with the
D. C. line through a field rheostat.
With such an arrangement of the field
windings, the voltage is maintained
more constant than could be accom-
plished otherwise. The starting box
is of the Cutler Hammer type, and it
serves to prevent an enormous rush of
current while the motor is being start-
ed. The small electro-magnet, M,
holds the switch arm over by virtue of
its attraction for a small piece of iron
mounted on the switch arm.

COMPLETE WIRING DIAGRAM FOR MARCONI APPARATUS USED IN LAND AND SHIP STATIONS

lamd and ship stations. Where there
is no available supply of alternating
current, as is most always the case on
ships, a motor-generator must be em-
ployed to change the direct current to
alternating. The motor generator con-
sists of a direct current motor, driving
an alternating current dynamo. To
make the unit compact the armatures
of both are mounted on the same shaft
and also on a common base. It will be
noted that above the generator arma-
ture are two field coils, one marked
“series” and the other “shunt.”” The
series winding is connected in series
with the D. C. armature, and the shunt

An ammeter and volt-meter are in
the circuit to indicate the pressure on
the line and the current used by the
motor and field coils of the generator.
The speed of the motor is adjusted by
the motor field rheostat. For instance,
if the resistance in the rheostat is in-
creased the motor will speed up for the
reason that the armature does not gen-
erate so much counter E. M. F,, the re-
sult being that a larger volume of cur-
rent passes through the armature wind-
ings making it rotate more rapidly.
The voltage of the generator is con-
trolled by the generator field rheostat,
for if the resistance is increased the
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number of lines of force cut by the gen-
erator armature will be decreased, thus
lowering the voltage of the current gen-
erated. .

It will be seen that the current from
the generator must pass through the
aerial switch, Morse key and a react-
ance coil before it reaches the step-up
transformer. The auxiliary set will be
described later. The transformer is of
the open core type. Across its second-
ary terminals is connected a battery of
leyden jars, usually 12 in number. Two

sets of six each are connected in paral-

FIG. 2.—A VIEW OF THE TEN-INCH COIL

lel and the two sets then connected in
series. This is done in order to lessen

the strain on the jars. The spark gap
is mounted inside the primary of the
oscillation transformer and is composed
of two straight rods tipped with an al-

loy that wears down evenly.

Before the radio law was passed
close coupling was employed, but now
that loose coupling must be used to

insure a pure wave, the old helices ’

formerly used for close coupling have
been remodeled and by the addition of
a secondary composed of four turns of
stranded wire mounted on a wooden
frame above the primary, a very effi-

MODERN ELECTRICS AND MECHANICS

141

cient oscillation transformer is pro-
duced.

In series with the ground wire will
be noticed a condenser. This is called
the “short wave condenser” and en-

A TYPICAL RECEIVING SET ON COASTWISE
STEAMER

ables a wave of 300 meters to be sent
out if necessary. This is done as fol-
lows: On the primary of the oscilla-
tion transformer and also on the load-
ing coil are two little metal tabs, one
being punched with the number 300
and the other with the number 600.
These indicate that the radio inspector
has previously tuned the set for 300
and 600 meters, respectively. Ordinar-
ily the 600 meter wave is used. In or-
der to change to 300 meters the helix
clip on the primary is moved to the
turn on which the 300 meter tab is

FIG. 3.—THE OSCILLATION TRANSFORMER OF
SHIP SETS

located. Now the closed oscillatory
circuit is generating waves of 300 me-
ters wave length. Next, the open cir-
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cuit, composed of the antenna, loading
coil and secondary of the oscillation
transformer, must also be tuned to 300
meters. The clip on the loading coil is
moved to the 300 meter tab. Then the
switch shunting the short wave con-
denser is opened, thus cutting the con-
denser in series with the open circuit.
Now the transmitter is ready for send-
ing out 300 meter waves. This is all

FIG. 4-A.— THE MOTOR-GENERATOR WITH

ENCLOSED SYNCHRONOUS GAP
done in a few moments, and without the
use of a hot-wire ammeter, for the cir-
cuits have been previously tuned with
a standard wave meter. The antenna
switch is of the old “United” type, hav-
ing contacts for the use of the looped
antenna.

The receiving instrument is a three
slide affair, consisting of two tuning
coils, a potentiometer, crystal holder,
fixed condenser and three small cells
enclosed in the case. The coil with the
single slider is for tuning in different
wave lengths and the other coil with
the two sliders is for tuning the detec-
tor circuit. Of course with such a
crude arrangement selective tuning,
even to a very small degree, is entirely
out of the question.

In another portion of the diagram
will be noticed the auxiliary set for
sending out distress signals. It is com-
posed of a ten-inch spark coil operated
from storage batteries. The set is di-
vided into three parts—a ten-inch in-
duction coil, chloride storage cells (8
to 16 in number) and a slate switch-
board on which are mounted:

A D. C. switch with fuses; an un-
derload circuit breaker; a double-pole,
double-throw switch; four resistance
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coils in series; small battery volt-me-
ter; a cartridge fuse in series with the
discharge circuit, and a small strap key
for cutting in volt-meter. The object
of this auxiliary set is to furnish a
means whereby the ship can communi-
cate a distance of 100 miles or more,
independent of the ship’s machinery.
The storage cells are charged from
the ship’s current through the resist-
ance coils which cut down the E. M. F.
so that it is just a little higher than the
combined voltage of the cells. The
underload breaker consists of a sole-
noid with a soft iron plunger on the
bottom of which is a copper contact
plate. When the plunger is drawn up
the copper plate makes contact with two
lugs and the charging current is con-
nected to the cells. It will be seen that
if the current from the line should be
cut off for any reason the plunger will
drop down and open the circuit to the
cells. The plunger will also drop if the
voltage is reduced below a certain
value, thus affording protection to the
charging generator and cells. If an
underload breaker were not employed,
the batteries would then be likely to
discharge through the generator if it
stopped for any reason and probably
reverse its polarity, besides being very
rapidly discharged themselves, result-
ing in probable injury to the plates.

FIG. 5.—THE MOTOR STARTER AND FIELD CONTROL
RHEOSTATS

When it is necessary to operate the
coil the plug from the anchor gap to
the loading coil is removed and the
one to the spark coil is plugged into
the receptacle. The other side of the
spark gap is permanently grounded.
No condenser is used across the termi-
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nals of the coil as the capacity of the
antenna is sufficient for this purpose.
The aerial switch is then thrown to the
sending position and the D. P. D. T.
switch connecting the key is thrown
over to the other side where it connects
the key and aerial switch in with the
battery circuit. In Fig. 2 will be seen
a view of the ten-inch coil. The start-
ing box below has nothing to do with
this coil, however, but connects with the
regular motor-generator set.

All windings, such as armatures, field
coils, etc., are protected by an arrange-
ment that cpnsists of a carbon rod
havmg a resistance of 500 ohms, which
is connected across the armature termi-
nals. The middle of this rod is con-
nected to earth. To low frequency and
direct currents this rod has a high re-
sistance but to high frequency currents
the rod has a negligible resistance and

WIRING DIAGRAM FOR THE SYNCHRONOUS

they are readily conducted to earth.

The 240-cycle synchronous sets are
very compact and nearly as efficient as
a modern quenched spark system.
They are installed on many of the
coastwise vessels on the Pacific Coast
and invariably have a greater range
than similar sized sets of the non-syn-
chronous type.

The hook-up for the synchronous
system is shown in Fig. 4, without the
usual starting devices which are essen-
tially the same as for the ordinary sys-
tem shown in Fig. 1. The alternator
has a frequency of 240 cycles and di-
rectly connected to the shaft is a rotary
spark gap. The gap has as many spark-
ing points as there are pairs of field
poles and these are so adjusted that
when the current from the alternator
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charges the condenser to a maximum,
a point comes opposite the stationary
electrode and a spark occurs. This
keeps the spark in synchrony with the
condenser discharges and the maxi-
mum energy is obtained. Fig. 4-a shows
the motor-generator with the synchron-
ous gap enclosed on the left. The ad-
vantage of this gap lies in the fact that
a pure musical note of high pitch is
emitted which is easily read through
interference and at the same time the
gap is efficiently cooled, thereby keep-
ing the antenna radiation constant.
The stationary electrodes are kept as
close to the rotating disc as possible.
It will be seen that there are three con-
densers in series in order to reduce the
strain on the plates and also to lower
the wave length. These condensers
consist of flat plates of glass covered
with tin foil and immersed in a tank of

SETS NOW IN USE ON MANY STEAMERS

oil. In the 2 kw. type the condenser
consists of 36 plates made up of three
units of 12 each, connected in series as
shown. Safety gaps are placed across
the condensers to protect them from
destructive voltages.

The oscillation transformer is of the
inductive coupled type and has a sec-
ondary that slides in and out of the
primary, as shown in Fig. 3. The spark
plate is made of two brass plates sep-
arated by a very thin piece of mica, and
is shunted by the receiving instru-
ments.

In Fig. 5 is shown the type of con-
trol in general use for average ship sets,
the same consisting of two field rheo-
stats, line switch and a starting box.
It will be well to note that all the wir-
ing of these sets is now enclosed in lead
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tubing which is grounded. This
grounds the static charges before they
reach the copper wire inside the tub-
ing, preventing destructive sparks that
would pierce the insulation of the mo-
tor and generator windings. Of
course, the copper wire inside the tub-
ing is heavily rubber covered so that
contact does not occur between the
wire and lead casing.

The aerial tuning inductance is sim-
ilar to the other sets and consists of a
helix of stranded phosphor bronze wire
wound on a hard wood frame. It has
twenty-four turns. It serves for tun-
ing the open oscillatory circuit to the
same period as that of the closed.

It will be observed that there is an
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of the filament can be varied to suit
requirements.

The “standby circuit,” for the pur-
pose of listening to all stations, will
now be described. When the D. P. D.
T. switch is thrown to the left and an-
tenna and earth connections are thrown
to contacts I and 3, it will be noted that
the intermediate circuit and the prim-
ary circuit P are disconnected and a
special primary winding A is connected
into the open circuit. A is an induct-
ance with a fixed value that is wound
closely around the inductance S’ of the
detector circuit. In this pnanner a very
tight coupling is secured that permits
of receiving varying waves over a wide
range of wave lengths. Contacts 5 and

WIRING DIAGRAM OF THE TRANSMITTING AND RECEIVING SETS EMPLOYED ON COASTWISE STEAMERS

extra condenser connected in series
with the main condenser and shorted
by a switch. This auxiliary capacity is
used for bringing the wave length
down to 300 meters when necessary, by
cutting it in series with the main con-
denser. It can also be used in emer-
gencies when the regular condenser
breaks down.

In both the synchronous and non-
synchronous sets the receiving units
are the same and are shown in Fig. 6.
There is no need of describing the os-
cillation valve or audion detector as it
has been fully dealt with in this maga-
zine before. It is found that a certain
degree of heat from the filament is nec-
essary to produce the most sensitive
results, consequently a rheostat is in-
cluded in the circuit with the batteries
and the lamp filament so that the glow

6 close the battery circuit. Before
transmitting the triple switch is opened
thereby breaking all contacts, the cur-
rent to the filament being also cut off.
On the sending key will be noticed two
extra contacts that close just before
the primary circuit does. These shunt
the head phones, thus protecting them
from burning out. When the switch is
thrown to the right the intermediate
circuit or tertiary circuit, as it is some-
times called, is cut in and secures se-
lective tuning. The reason for secur-
ing sharp tuning from broad waves is
because of a very low resistance in this
circuit, hence, however broad may be
the waves traversing the open circuit,
they will induce in the tertiary circuit
oscillations of the same wave length,
but of relatively low damping, i. e., the
waves will be sharper. Of course, loose
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coupling must be obtained if this selec-
tive tuning is a requisite. Tuning of
the open circuit is accomplished by the
loading coil B and the variable con-
denser VC. Tuning of the interme-
diate circuit is accomplished by the
variable condenser X, which is of large
capacity.

The only difference between the syn-
chronous and the non-synchronous sets
is in the type of rotating spark gap
employed. The synchronous has been
already discussed. In Fig. 6 it will be
seen that the disc is rotated by a sep-
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arate motor, controlled by a small rheo-
stat. The disc is made of a mica com-
position and has studs around its peri-
phery in a plane parallel to the shaft
of the motor.

In comparing the synchronous
transmitter with other spark sets a
great difference, especially in the trop-
ics, is noticed, for with an ordinary
spark transmitter rarely over a hun-
dred miles can be covered while with
the high pitched and pure spark of the
synchronous sets many times this dis-
tance can be and is constantly covered.

Armatures Wound by Novel Machine

By C. L. Edholm

A NOVEL machine for winding

armatures has been invented by
a Los Angeles man and it is claimed
that its use will result in far more ac-
curate, rapid and economical work than
resulted from the old style hand wind-
ing. The inventor claims that it will
handle any sized armature from a vi-
brator to a 115 H. P. motor. The coil
former attachment eliminates the or-
dinary wooden frame and is adjustable
to any sized coil or wire, from a 1 H. P.

A TYPICAL SCENE IN AN ELECTRICIAN’S SHOP—
WINDING MOTOR ARMATURES BY HAND

to a 50 H. P. It is claimed that only
one-tenth of the time is required for
winding by this new device.

The coil taper is readily adjusted and
tapes the coils to any given thickness

with accuracy and speed. The ring
armature winder is adjusted with equal
readiness and will do six or seven days’
work in as many hours. The wire
guider makes for accuracy, ease and

VIEW OF THE RECENTLY INVENTED MACHINE FOR
WINDING SMALL MOTOR ARMATURES

speed in winding fields, solenoids and
coils of various designs and high ten-
sion secondaries. The wire is wound
without touch of the hand, resulting in
freedom from kinks and uneven ten-
sion. The machine is operated by foot
lever and friction clutch. It has been
examined and approved by leading elec-
trical concerns in Los Angeles and
other parts of California, which have
contracted for its use.
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New Canadian Wireless Stations
By D. A. Nichols

HE public has heard very little of
the new and up-to-date radio in-
stallations of the Canadian Marconi
Company on the upper great lakes. At
present these consist of five stations as
follows: VBA Port Arthur, VBB Sault
St. Marie, VBC Midland, VBD Tober-
mory, and VBE Sarnia, all situated on
the Canadian shores of Lakes Huron and
Superior.

EXTERIOR OF THE OPERATING BUILDING

The stations are of the latest type of
pronounced English design, and are
models of efficiency and reliability.
The accompanying photographs are of
the Port Arthur station, but as all the
sets are identical in general design they
may be taken to represent all of the five
stations.

The antenna of the Port Arthur sta-
tion is of the T type, 440 ft. long, and
is supported by two three-section wood-

P

en masts 200 ft. high and 550 ft. apart.
It consists of two heavy stranded phos-
phor bronze wires on 20-ft. spreaders.
The earth connection is of the radial
wire type and consists of 60 wires.

The exterior of the operating building
is clearly shown in one of the accom-
panying views. This is a neat, one-story
brick dwelling, with cellar beneath for
storing supplies. The interior of the
building consists of three rooms, trans-
mitter room, office and instrument room,
all opening into the front vestibule.

Duplicate transmitters are provided,
which are shown in one of the illustra-
tions. A more detailed view of one of
the transmitters is also given. Each
transmitter consists of a motor genera-
tor for converting 600-volt 60-cycle a.c.
into 440-volt 240-cycle a.c.; 5% kw.
closed core transformer; oil immersed
condenser; primary tuning inductance;
transmitting jigger, and aerial tuning in-
ductance. The synchronous rotary dis-
charger, which is enclased in a metal
case on the end of the generator shaft,
discharges the condenser 480 times per
second.

In case the current supply should be
cut off either generator can be driven
by the 8-h.p. gasoline engine, which just
shows in the foreground of one of the
illustrations.

The receiver and controlling switch-
boards are shown in another view. The
two motor starters can be seen at the
base of the large switchboard, and either

TWO VIEWS OF GENERATING SETS AND TRANSMITTING APPARATUS, SHOWING THE MOTOR-GENERATORS,
GASOLINE ENGINE AND SENDING EQUIPMENT
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transmitter can be controlled from here.
The small switchboard shown in the
background of this view controls the
storage cells used in connection with the
valve detectors. The valve tuner with
the magnetic and valve detectors com-
prises the receiver, and as the break-in
system is employed, no antenna or
cnange-over switch is required.

These stations are very efficient. The
Sarnia transmitters radiate 24 to 27 am-
peres, and they have all shown up well
under test. At night the signals between
Sarnia and Port Arthur, 600 miles apart,
are very strong and distinct, and as the
spark has a clear, musical note, it is
easily read through static disturbances.
Normally these stations work on a 600-
meter wave length, but under special
conditions and for long-distance over-
land transmission 1,500 meters can be
used, the aerial tuning inductance,
which is ordinarily out of circuit, be-
ing then connected in the open circuit.

A record was recently made by Mr.
D. Manson, officer in charge at the Sar-
nia station, when on the night of Novem-
ber 25, he picked up signals from Dar-
win, near Palmerston, Australia, which
station was calling the station at Sydney,
Australia. Although the distance cov-
ered is nearly half-way round the earth,
Mr. Manson stated that the signals were
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quite clear and distinct. Unless the
writer s mistaken, this constitutes a

OPERATOR’S TABLE, SHOWING RECEIVING APPA-
RATUS AND CONTROLLING SWITCHBOARD

world’s record in long distance receiv-
ing.

Institute of Radio Engineers

T the meeting of the Institute of

Radio Engineers, held on Decem-
ber 3, 1913, at Columbia University, Mr.
E. F. W. Alexanderson, of the General
Electric Co., well known as a pioneer in
the building of high frequency alternat-
ors, delivered an address on ‘‘Dielectric
Hysteresis at High Frequencies.” He
discussed the method he used for meas-
uring dielectric hysteresis at high volt-
ages and high frequencies, gave a number
of the results he had obtained, and de-
duced some general laws governing these
phenomena.

The main part of Mr. Alexanderson’s
paper consisted of the description and
discussion of a transformer designed to
operate on 100,000 cycles (from a high
frequency alternator) and to transform
up to 100,000 volts. He described the
troubles he experienced in obtaining such
an instrument, which in itself should

have losses so low that they should be
negligible beside the losses through hys-
teresis in the dielectrics under test. The
final form in which it was built had 0.3
per cent. losses. In it hysteresis losses
were reduced to a minimum by the
elimination of iron (an air core was
employed), and by the use of “pancake”
coils wound in a peculiar manner with
bare wire separated by layers of cotton.
The type upon which the whole trans-
former was based was not of the or-
dinary “primary-secondary” construc-
tion, but was an oscillation transformer,
in which high potentials were produced
at certain points of the circuit. The
connections in the transformer are
shown in Fig. 1. The high frequency
generator G is connected to the induc-
tances L., and L, and these to condensers
C, and C,. In the apparatus these con-
densers were shields around the trans-
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former to prevent losses by radiation.
They consisted of copper wire spirals
which in themselves had sufficient dis-
tributed capacity to act as condensers.
The condensers and inductances of the
circuit were in resonance so that there
would be no energy component in the
circuit when the current was flowing
other than that caused by losses in the
insulator under test. The different cur-
rent, which passes through the circuit
when the dielectric to be tested is con-
nected in as shown, is then that caused
by losses in the dielectric. Thus by not-
ing the ammeter and voltmeter readings
before inserting the dielectric, and, keep-
ing either current or voltage constant,
after inserting the dielectric, the differ-
ence in readings will show the energy
consumed by the specimen tested; this
may then be expressed as a power factor
introduced by the specimen, from the
generator’s ‘“characteristic” curves.
Some of the results obtained by Mr.
Alexanderson are as follows:

Dielectric Power Factor.
Oil ..... e 0.70 per cent.
Glass ............. 1.25 per cent.
Mica (built up).... 6.00 per cent.
Paper ............ 6.50 per cent.
Fibre ............. 10.00 per cent.

It was also found that the losses were,
as a rule, independent of the applied
voltage but depended inversely on the
frequency.

In the discussion following the paper
it was shown that Mr. Alexanderson’s
results checked excellently those ob-
tained by other methods.

In addition to the main speaker of
the evening, Mr. R. H. Marriott an-
nounced that arrangements were in prog-
ress for transmitting waves of known

wave length and decrement at definite
times from one of the College of the
City of New York stations so that ama-
teurs might calibrate their receiving sets.
Further information upon this matter
will be published as soon as the neces-
sary work is completed and the trans-
mission commenced.

IMITATION PEARLS

Formerly, imitation pearls were made
by coating hollow globules of glass on
the inside with a varnish prepared from
fish scales.

Now a process has been introduced
which utilizes oyster shells for the prep-
aration of pearls and imitation mother-
of-pearl. The shells are treated with
acetic acid and caustic soda until a paste
is obtained. When this paste has been
brought to the proper consistency, it is
moulded into globules of the desired
size and allowed to set or harden. The
lustre is given to these artificial pearls
by coating them with nitro-cellulose.

Natural pearls contain tri-calcium
phosphate, but this constituent is lacking
in the artificial ones. A natural pearl is
made up of irregular concentric rings
due to successive deposits from the se-
cretions of the mollusk, while the imita-
tions are more or less homogeneous.

Recently, a new process has been pat-
ented which substitutes a specially pre-
pared mica for the essence of fish scale
used in the older process. The mica is
finely powdered and carefully heated un-
til it assumes a light silver color. This
heating has to be carefully done to ob-
tain the correct color. A.fter making this
powder into globules, the pearls are
made iridescent by suspending them in
the vapors of tin salts.—WW. C. Dumas.
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The Art of Bending Wood
Methods Employed in Commercial Practice as Well as

WwN»

imple Means for the Amateur

By Ralph F.

Illustrations from drawings mad

’I‘HE artificial bending of wood for
! furniture parts, interior trim-
ming, buggy building, etc., is truly an art
in itself. Great care and study have
been given the different kinds of woods
in regard to their bending and retaining
properties and, although almost all types
of lumber can be bent and will retain
their shape, it is very important that the
workman know what kinds will serve
best for his particular purpose.
CONCERNING THE CHOICE OF LUMBER.
_Straight, clear grained lumber of any
kind will bend more easily than crooked,
knotty stock, although the latter, in some
cases, can be bent if properly treated.
A table of bending factors has been
prepared by German investigators. The
“strength of flexure,” as it is called, for
each of the common woods runs as fol-

lows :*
Name of Wood. Strength of Flexure
Maple ..........oooeeiniinn 7.20 to 10.00
Birch ..o, 5.20 to 9.60
Oak ........cuvnnen 4.20 to 12.20
Ash (American) ... 430 to 7.8
Ash (German) ...... 7.80 to 11.90
Pine ................ 6.30 to 7.98
Basswood (Lind 6.80 to 8.10
Mahogany ..... 6.40 to 7.30
Hickory .... 5.13 to 8.10
Red Beech 6.40 to 9.85
Fir ....... 4.50 to 6.40
...................... 4.65 to 11.80

10.01 to 12.50

These factors were determined by
supporting equal sized pieces of square
stock on the ends and loading them to
the breaking point.

Another consideration that should be
taken into account in selecting the stock
is the volumetric change that the wood
is capable of. The fibers, when the lum-
ber is steamed, absorb moisture and
cause the wood to swell. In this con-
dition the bending is accomplished and
is immediately followed by a rapid dry-
ing out. In drying, the wood contracts
about twice as much in the direction of

*From Dewntsche I'ischler-Zeitung
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more pliable in this same proportion
when steamed.

Another fact which proves this asser-
tion is that wood bent parallel to the
medullary rays has a tendency to split.
This is made clear in the end view of
Figure 2. This is especially true in the
case of wide, thick boards.

Wood that is thoroughly dried out is
much harder to bend than lumber that
is green, or partly dried. Such dried out
stock has to be steamed in order to open
the pores and widen them for bending.

THE STEAMING OF THE WOOD.

In the modern furniture factories, this
steaming is done under pressure in iron
retorts. Live steam is injected at the
raised end of the retort, and, as the
water is condensed, returns to the boiler
from the lower end. In this way, very
little water is lost in the process. The
wood is held upon iron grates which sep-
arate the pieces and allow the steam to
attack them from all sides. The length
of the steaming process depends upon
the condition of the lumber in the first
place—whether it is green or thoroughly
dried out—and the size of the pieces.

THE BENDING OF THE WOOD.

The bending machines are placed near
to the retorts as no time can be lost in
transferring the wood from the retort to
the machine if the best of results are to
be obtained. Large institutions, where
uniformity of results is essential, use
presses for the bending of the pieces.
For instance, chair rockers are put be-
tween forms of a large press and forced
into proper shape. A number are placed
in the forms at one time. The sketch,
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Figure - 3, illustrates the action. Other
parts are bent in patterns or forms of
cast iron and securely wedged until dry.
After bending the wood must be dried
out at once in order to retain its new
shape. This is accomplished in kilns,
where the process takes place slowly so
that the wood may resume its internal
structure before becoming case-hard-
ened. B e
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edges should be tinned. The wood must
be an inch or over in thickness and the
top and bottom securely screwed to the
sides as great strength will be needed.
Battens should also be fastened around
the box on the ends and through the
middle, as shown in the drawing. All
of these precautions are necessary for
the reason that when the inside of the
box becomes wet, it will expand and

.

Wood confracts twice as
much in the direction A os
| in the direction B

F/'_qure /

Wood bent parolle/ to the medu/-
lary roys has a tenderncy tolsp/it
o rthe annvol rings.

F'/yur'e R _

Figure S

THE BENDING OF WOOD WITH SMALL
EQUIPMENT.

Many amateur craftsmen are con-
fronted with the wood bending proposi-
tion and for their benefit the balance of
this article will treat upon this subject.
It is not essential that the wood be
steamed—it may be boiled in water—
but the steaming method gives much bet-
ter results.

Prepare a square box long enough to
take in the longest lengths used, as illus-
trated in Figure 4. Some good, hard
wood will be needed for this and the

cause the outer sides to warp and allow
some of the steam to escape. This must
be prevented, and, as a last resort, the
outside can be wet down with water
soaked cloths, which will cause it to ex-
pand with the inside, thus keeping the
board straight.

One end of the box is securely fast-
ened and a hole bored in its center for
the hose. The other end is made to
open with hinges so as to facilitate the
inserting and withdrawing of the pieces.
This end should have a small hole bored
in the bottom for the escape of the con-
densed water.
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Bulls screwed 1o box

~~

Figure 4

Hole to slip ovar screw

Fixed end

Hose ~—r

Artoched ro reaiertie

The other end of the hose should be
attached to a teakettle spout. '

The pieces of wood to be steamed are
placed in the box in such a manner that
the steam can reach them on all sides.
This can be accomplished by piling strips
between each layer, the same as in piling
for seasoning.

The length of time required for steam-
ing will vary from 15 to 20 minutes for
small strips, to several hours for the
larger pieces. The exact time must be
determined by trial. If one end of the
piece in question is tapped on a cement

floor and returns a muffled, dull, soggy
sound, it has been steamed sufficiently;
but if it gives a clear, hard tone, it has
cooled too much, or has not been suffi-
ciently steamed. i :

The curve may be formed in a num-
ber of ways. One of the best is to lay
out the exact shape on a flat board or a
wooden floor, and screw blocks securely
to this line. The steamed piece may be
fastened in this form with wedges, or by
means of hand screws, as illustrated in
Figure s.

Another method often used is to cut a

Hand screw ~

Woodern Form

ngre J

«— Sheet ron
~ Wood 1o be bent

Frigure 6
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form from wood as thick as the steamed
piece is wide, place the wood to be bent
between this and a strip of stiff sheet
iron, and clamp securely. This method
is shown in Figure 6.

The wood must thoroughly dry in the
forms before removing and working into
the piece being constructed.

A TRUNK GOES VIA AIR LINE

THIRTY-FOUR mile trip
through the air was recently

taken by a monoplane carrying a fifty-
pound trunk. It was taken on by a
Los Angeles aviator, W. Leonard Bon-
ney, who secured it firmly before him
in the passenger’s compartment and
an aerial journey was then accom-
plished over Los Angeles and Pasa-
dena, the luggage being delivered in
the latter city. Within a few years this
means will doubtless be commonly

CARRYING A TRUNK IN A MONOPLANE

adopted for the delivery of valuable

express, but up to the present time no

other airman has undertaken the deliv-

;.‘r)l' of trunks by the air line.—C. L. Ed-
olm.

TRANSATLANTIC WIRELESS
TELEGRAPHY
N a recent issue of the Wireless
World reference is made to the
progress in the erection of the great
transatlantic station of the Marconi
Company, which is being built near
Carnavon, Wales, England, to work di-
rect with New York.
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The transmitting aerial consists of 32
wires of silicon bronze, and is supported
on ten tubular steel masts each 400 feet
in height. The foundations and an-
chors for these masts consist of very
heavy concrete blocks, some 6,000 tons
of material having been used in their
construction. The earth system consists
of two very wide circles of plates sunk
in the ground, with the main building
as centre. Extensions to this system are
buried underground immediately beneath
the aerial and extending as far as the
eastern extremity of the site.

The main building is divided into two
sections, the permanent transmitting
section, and the experimental section.
The permanent section consists of a
large machinery hall which contains two
generating sets of 500 h.p., and the main
switchboards. On the east side of the
hall is an annex in which are situated
all the motor generator sets used in con-
junction with the transmitting plant.

Adjacent to this hall are the two si-
lence chambers containing the two trans-
mitting discs, and behind these are the
transformer room and various offices.
This permanent transmitting section also
contains spacious store rooms, workshop,
and shift-engineer’s office.

The experimental section adjoins the
main machinery hall on the west side,
and will contain various machines to be
used for special work in connection with
Mr. Marconi’s latest device for generat-
ing continuous waves. The upper floors
contain the various details of the trans-
mitting plant.

There will be no prime movers in-
stalled in the station; all the power em-
ployed is being brought from the North
Wales Power Co.’s station, near Llan-
beris. This station, which is situated at
the foot of Snowdon, is fitted with water
turbines and receives its source of supply
from a lake some 1,500 feet up this
mountain. The water enters the power
station at a pressure of 750 lbs. to the
square inch.

Power is delivered on the site to a
small substation, situated near the main
building, and is transformed down from
30,000 volts to 440 volts, the latter volt-
age being suitable for running the main
motors in the machinery hall.

An efficient fire service will be in-
stalled in the building.
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Danger of Anesthetic Eliminated By Electrical
Device

By C. L. Edholm -

WO of the greatest dangers attend-

ing the use of ether during an op-
eration upon the throat or nose are from
blood clots settling in the windpipe and
causing strangulation, as well as from
the effects of the cold ether upon the
lungs causing pneumonia. A large num-
ber of fatalities upon the operating table
can be traced to these two causes, which
are eliminated by an electrical device for
administering anesthetic recently per-
fected by Dr. Edward Kellogg of Los

IMPROVED ELECTRICAL DEVICE FOR ADMINISTERING
ETHER

Angeles. To prevent the chilling of the
lungs, the ether is brought to about blood
heat in an electric heater that forms part
of the apparatus, the base of the ether
bottle setting in the heater which can be
regulated to any desired temperature.
The vapor after being warmed is passed
through a tube directly to the nose or
throat and thence to the lungs, thus
avoiding all chill. The pressure which
regulates the amount of anesthetic is de-

rived from a small pump, operated by an
electric motor, which connects by rub-
ber tubing with the ether bottle and with
the metal gag fitting in the patient’s

HEAD GEAR FITTED TO THE PATIENT FOR
' ADMINISTERING ETHER

mouth. Application of the ether is con-
tinuous to any desired amount during an
operation so that there is no interruption
to give more ether—a feature that was
seriously lacking in the old method. The
use of the mask is eliminated, except for
the brief period required to bring the pa-

ONE OF THE EARLIER ELECTRICAL DEVICES FOR
ADMINISTERING ETHER

tient under the influence of ether; after
which the gag is used to convey the an-
esthetic steadily to the lungs.
The second danger, that of a flow of
(Continued on page 234)
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United States Motor Boat “Tarragon”

Fitted with Radio Apparatus and Employed for Enforcing the
Wireless Laws.

By V. Ford Greaves

U. S. Radio Engineer, Bureau of Navigation, Department of Comm erce, Washington, D. C,

HE United States motor boat Tar-
ragon, of the Bureau of Naviga-

tion, Department of Commerce, which
enforces the Navigation Laws, and
gives especial attention to motor boats,
has been equipped with a very efficient
radio apparatus in charge of U. S.
Radio Inspector Benjamin E. Wolf.

ures of the Tarragon's radio equipment
are compactness and facility for quick
change from one transmitting wave
length to another. The transmitting
apparatus and motor generator are ali
mounted on a panel-board 32 inches
wide by 30 inches high, as a single
unit. The apparatus on the back of

A VIEW OF THE UNITED STATES MOTOR BOAT “TARRAGON,” SHOWING THE AERIAL

This vessel will aid in enforcing the
radio laws of the United States and
the London International Radiotele-
graphic Convention along the Atlantic
coast, with particular regard to wave
length, operating and traffic regula-
tions, as well as with a view to the
reduction of interference.

The radio apparatus was designed
and assembled under the direction of
Mr. Frederick A. Kolster, of the Bu-
reau of Standards. The special feat-

the board projects a maximum distance
of 18 inches. The motor generator is
operated by 20 storage cells which will
supply the apparatus with current con-
tinuously on full load for about eight
hours on one charge. The cells are
charged by a small auxiliary gas en-
gine direct connected to a 35 volt, 35
ampere generator. The transmitter is
of the quenched gap type. A break
system relay is provided which en-
ables the operator to be “broken” or
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to overhear any interference while
transmitting.

At present the normal wave length
of the Tarragon is 300 meters. In ad-
dition to this, transmitting wave
lengths of 200 and 450 meters are pro-
vided for. The change from one wave
length to another is accomplished by a
single throw of a six point switch
mounted on the panel board. This
single operation tunes both the oscil-
lating and open circuits to resonance
and with a slight variation of coupling,
maximum radiation is obtained. The
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amperes into the antenna. The an-
tenna is necessarily of the comparative-
ly inefficient inverted V type on ac-
count of the single mast available.
The maximum height above the water
line is about 27 feet and the natural
period of the antenna about 60 meters.

A recent test of the apparatus was
conducted while the Tarragon was in
the vicinity of Norfolk, Va. The Tar-
ragon was able to plainly hear the
time signals and weather report from
Arlington and also the weather report
being repeated by the Key West Naval

THE WIRELESS EQUIPMENT OF THE “TARRAGON,” SHOWING THE RECEIVING APPARATUS AND

CONTROLLING

wave length change device and the
method of varying the coupling are
very ingenious and were devised by
Mr. Kolster. The receiving apparatus
is secured to a bulkhead and the oper-
ating table, upon which is mounted
the transmitting key, folds down when
not in use. The complete installation
occupies very little valuable space, even
considering the comparatively small
size of the Tarragon.

The installation is rated at one-
quarter kilowatt and on the 300 meter
adjustment delivers a little over three

SWITCHBOARD.

station. The press messages from Say-
ville, Long Island, were also copied.
Communication was established over a
thickly wooded country a distance of
about 35 miles with the Norfolk Navy
Yard station. This is an indication
that the equipment will have an ap-
proximate transmitting range at sea
by night of 150 miles, and the Bureau
of Navigation will doubtless be able to
communicate with the Tarragon by
wireless wherever she may be along
the Atlantic coast.
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A System of Compressed Air

Devoid of Any Complicated Machinery and Possessing
Numerous Desirable Features

By Stephen House

Ilustrations from drawings made by the Author.

INCE the advent of compressed air

as an important agent under the
wise guidance of the able engineer, the
most common and persistent method of
its production has been a mechanical one
—either the steam or electric compressor
or the turbine compressor. Yet it is
many years since a newer, cheaper and
non-mechanical means of obtaining com-
cressed air was to be seen demonstrated

steam nor turbine nor any other mechan-
ical means finds a place in this system of
air compression. The inventor has suc-
ceeded in harnessing naturc in the form
of a head of water and has made it sup-
ply a continuous quantity of compressed
air. The water is caused to do this with-
out any recourse to the intermediate
turning of a wheel and its very simplic-
ity is a stroke of genius.

ty a working model in a certain store
window in Montreal. The system was
more than one that worked smoothly as
a model, for it was in actual operation
in a Canadian city where compressed
air was, and is, utilized to drive the ma-
chinery of the cotton mills. Neither

We are all familiar with the gurgling,
sucking action of water as it runs out
into the discharge pipe of the wash basin.
We may notice how a hair or soap
lather is drawn down into the vortex of
this miniature whirlpool. If the dis-
charge pipe were made of glass we could
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observe that more than floating objects
were drawn down into the water. We
could see small bubbles of air entrapped
and carried by the water on its down-
ward course. It requires no effort to
imagine that if the water were allowed
to drop through a fair height the bub-
bles would be reduced to one-half, one-
quarter, one-eighth their original bulk,
the final size depending on the depth of
the fall of the water. Contrive to obtain
this phenomenon on a large scale and one
obtains a supply of compressed air which
will continue as long as the required
head of water exists.

A short account of how this is
achieved practically will at once show
both the simplicity and the cheapness of
the method. At the outset it may be
said that to make the installation of one
of these compressor plants possible, a
head of water must be available. It is
matterless whether it be a high or a low
one, the important point being that the
flow be a good one. Upon the size of
the head depends the horsepower devel-
oped in the plant. As near as possible to
the head of water a shaft is sunk. The
depth of this depends upon the pressure
that the air delivered should possess.
The shaft opens at its lower end into a
large chamber while a second shaft leads
up to the surface. The whole forms a
. kind of inverted syphon. Even in this
initial stage, with only the excavation ac-
complished, some idea is obtained of how
this contrivance is to act and provide a
supply of air under pressure. Matters
do not remain in this crude state. The
shaft accommodates the compressor pipe
(or pipes, should there happen to be
more than one as is sometimes the case)
of certain size. The space between the
pipe and the shaft is concreted so as to
render the lower chamber air tight. B
is called the air chamber and except
where it is hewn out of solid rock is
concreted or grouted. This chamber or
reservoir contains the lower portions of
three pipes: (1) The Compressor Pipe,
C, immediately below which is a conical
shaped structure built of concrete and
called the ‘“disperser”—D; (2) the
Blow-off Pipe—E; and (3) the Air De-
livery Pipe or Air Main—M. Just
what size these various pipes are to be
depends upon the capacity of the plant.

The Compressor Pipe is carefully con-
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structed at its upper end where it con-
sists of two pipes, one telescoping into
the other. To the inner, and movable,
telescopic pipe is attached the Compres-
sor Head—H. The principle of the head
is shown in figure 2. A number of in-
take or suction pipes are screwed into
the plate of the head which can be raised
or lowered either by hand or automat-
ically, thus preventing or permitting the
water to flow down the shaft.

The plant is now sufficiently con-
structed to allow of an explanation of its
working. The water is allowed to flow
into the basin or Head Tank in which
the Compressor Head is situated. Low-
ering the head admits the water to the
intake pipes down which it pours, suck-
ing in air with it. The captive bubbles
are carried by the water down the pipe
and during this downward course are
subjected to an ever increasing pressure
so that their size suffers a continual pro-
portionate diminution. At the base of
the shaft the disperser scatters the water
in all directions in a broken form and
the air bubbles are allowed to escape.
They at once begin to fill the air cham-
ber and by their accumulation they dis-
place the water which escapes into the
Tail Race T by way of the upward shaft
U. The air will apparently collect 1n
the reservoir until it fills this chamber
and begins to escape up U; or perhaps
it will work havoc by rushing up the
compressor pipe and blowing off the
head. Neither of these things happens,
however, for any excess of air escapes
off the blow-off pipe which acts as a
safety valve. Should the air be stored
up under a high pressure it blows out
the water from the pipe with great force,
producing an artificial geyser. In a plant
of this type in Michigan the water is shot
out to a height of over 100 feet. In the
summer sunshine gorgeous rainbows are
discovered in the spray. In the winter
cold a huge iceberg is formed. From
this it is seen that the capacity of the
air chamber is the volume of air con-
tained in it above the blow off water
line. The air is drawn off as it is re-
quired and so long as air is being used
there is no excess, that is, no blow off.
In large plants part of the excess air is
directed to the compressor head, which
it raises, thus cutting off the water from
the intake pipes. In this way the air is
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ised to automatically stop the working
of the compressor without depleting the
store in the air chamber. As soon as the
air is being used again the up-pressure
on the head is released and it sinks be-
low the water level again. Hence there
is no stoppage at the points of consump-
tion due to shortage of air. As long as
air is being used the production of com-
pressed air proceeds uniformly and con-
tinvously and at a constant pressure.
This last fact is very important as all
consumers of compressed air are aware
and it is not a feature that one can de-
pend upon in mechanical compressors.
she hydraulic compressor delivers air
at a never varying pressure which dif-
fers for different sized compressors. At
the Cobalt plant, where the compressor
has been in active operation for more
than a year and supplies many of the
mines in that part of Ontario with power
for rock drills, the latest pressure rec-
ords indicate a constant curve of II10
lbs. per square inch during the whole 24
hours of the day. The reason why no
provision is made for storing the excess
air which collects when the air delivery
pipe is closed, is not far to seek. The
process of production is a continual and
rapid one. Besides this, it proceeds at
a regular and invariable rate which is
calculated to be in excess—if anything—
of the rate of consumption, consequent-
ly there is always an available supply of
ar, The air chamber is constructed to
act as a store house and is not a mere
passage to the air main. To again refer
to the Cobalt plant it may be said that
the air chamber there is so huge that a
stoppage at the compressor itself would
not affect the supply of air to the con-
sumers within 24 hours. Extra reser-
voirs or store houses for the excess of
arr are not required as each plant is so
constructed as to be on the safe side of
demands to be made upon it.

This means of compressing air is im-
portant and unique from another stand-
point. The air is compressed isother-
mally. The water enters and leaves the
Plant at practically the same tempera-
wre,. The air is compressed without
change of temperature, or if any differ-
ence is to be found it is so slight when
compared with the increase of tempera-
ture obtained in the ordinary way as to
be negligible. The probability is that
the air is at a slightly higher tempera-
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ture to start with than the water, which
fact increases rather than deteriorates
from the value of this system Again
the pressure which the air undergoes
condenses a portion of the water vapor,
which it holds, so that the air delivered
through the mains to the several points
of consumption is dryer than atmos-
pheric air. These facts speak loudly for
the system that produces them. To ac-
complish this with a minimum of me-
chanical assistance which is absolutely
devoid of moving parts excepting the
telescoping action of the upper end of
the compressor pipe—and to so construct
the system that it regulates itself and
requires a minimum of superintendence,
is to have achieved an artistic master-
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piece. A minimum quantity of machin-
ery means a minimum of “wear and
tear” and a minimum of expense. While
experts at present opine that this system
will never thoroughly replace the water
turbines which are worked by high heads
of water, all are agreed that for small
heads possessing good volumes of water
it is the only efficient and profitable
method of air compression. In one case
at least, this method has ousted elec-
tricity. “With the completion of the
Hydraulic Air Plant Compressor the
mines (at Cobalt) have forsaken elec-
tricity and are employing this new means
of work, by which they are enabled to
perform the same amount of work at
one-third the previous cost.” The first
plant of this type to be installed deliv-
ered air to replace steam as a motive
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power. Summarily the distinctive feat-
ures of this mode of air compression
may be expressed as follows:

1. The air is compressed isothermally and
consequently delivered in a drier state than
when drawn from the atmosphere.

2. The air may be compressed to any ex-
tent depending on the vertical height of the
uptake shaft.

3. Low falls of water can be economically
utilized.

4. The system is simple and free from
moving parts which is not the case with tur-
bines.

5. “No other system of energy transmis-
sion can compare with this for economy of
first cost and maintenance.”

It is not necessary that the air should
be used at the source of production.
Like coal gas or natural gas it may be
transmitted over a distance. The loss
of energy due to pipe friction and leak-
age is very small. Though some engi-
neers allow as much as 10 per cent. for
losses due to these causes, yet over a
distance of ten miles of 20-inch main, it
has been calculated that an initial pres-
sure of 120 Ibs. drops to 112 Ibs.—a loss
of only 6.6 per cent. of available energy.

It is interesting to note that while this
type of compressor is practically perfect
in so many ways, there is a source of
loss that is quite easily overlooked. The
percentage of loss due to this cause is
small, almost negligible, yet it is present.
It is due to the buoyancy of the bubbles
of air which are always tending to float
to the surface again against the down-
ward flow of the water. They can never
actually do so as they would have to be
exceedingly large—20 inches or so in
diameter—before their buoyant force
would react against a flow o? water of,
say, 6 feet per second, sufficiently to
cause them to remain in a stationary po-
sition. As a matter of fact the bubbles
must descend; nevertheless their buoy-
ancy may react to an amount of as much
as I per cent. Loss due to this cause is
less as the shaft is deeper.

The force with which the water drags
down the air or the “Frictional Effect”
as it is called is always greater than the
buoyancy of the air. The calculation of
the exact percentage of loss that will re-
sult from this buoyant reaction is a nice
piece of mathematics into which space
forbids us to enter here. We can, how-
ever, enquire a little further into the
relative volumes of the air at different
points in its downward projection. If
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we consider the case of a single bubble
we shall be able to observe its diminution
under increasing pressures. The volume
of a gas compressed isothermally varies
inversely as the pressure, that is
Atmospheric Pressure

Volume =
Absolute Pressure
where Absolute Pressure = Atmos-
pheric Pressure plus the Gauge Pres-
sure. Therefore:
At. Pressure

Volume =
At. Pressure{Gauge Pressure
For instance, 5 lbs. gauge pressure =
19.7 lbs. Absolute Pressure.
10 lbs. gauge pressure = 24.7 lbs. Ab-
solute pressure.
15 lbs. gauge pressure = 29.7 lbs. Ab-
solute Pressure.
Hence the volume at any pressure is
instantly obtained thus:
otle ar Caryorotive Stzes ond Valumes r &4
Bubtie of Qir Undergoing

tyaravlic Compression.

Depth Camparotive | Grpe Aressire W Are. Comyorovive
v fee! Sires U 183, /85 Volurme
2 Q 0 re.7 1000
" O s 97 e
2 O 10 207 Y
308 O v 27 oY
o O 2 0.7 .23
5 O 25 1.7 370
” O 0 "y Sr0
Y O a5 7 Y
” O w s0.7 200
re25 O o 2.7 o~
nso O 0 0. 227
s O s 0.7 20
1300 O o0 70,7 v
2y O “” 7.7 S

The depth in feet is easily calculated,
for 27)% inches of water equals a pres-
sure of 1 lb. It must be remembered
that the “depth in feet” refers to the
vertical height of water in the uptake
shaft. 274 inches = 2.3 ft. approxi-
mately. Therefore, the depth for any
required pressure = 2.3 ft. 4+ Gauge
Pressure, namely 2.3 X 5 = 11.5 feet.

(Continued on page 220)
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High Frequency Current Apparatus
A Series of Articles Covering the Theory, Making and Oper-

ation of High Frequency, X-Ray and Ozone Apparatus.

By Frank Brewster

Eorror’s Nore:—In this series of articles the theory, construction and o eration of X-Ray,
High Frequency and Ozone equipments are covered at length. The working directions are

exceedingly

uscful to all readers interested in constructing such apparatus and comprise not

the least important part of this commendable series. There are nine chapters in all and every
issue of MopErN Evrectrics AND MecHANICS will contain a complete chapter. Although each
instalment is complete in itself, it is highly important to read every chapter in order to

secure the full value of the series.
CHAPTER

OR the excitation of X-ray tubes
and numerous other electro-thera-
peutical applications, the induction coil
has largely superseded the static machine
for that purpose. The former embodies
numerous commendable features that
make it more desirable than the latter,
which is at best uncertain in its action
and incapable of producing the equiva-
lent of the constant and powerful high-
tension discharge given by the induction

coil.
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FIG, I.—DIAGRAM SHOWING THE ACTION OF

The induction coil, as it is called, is
nothing but an open core transformer,
and exactly the same in principle
as the regular commercial transformer
employed in all of our modern elec-
trical distributing systems for the pur-
pose of transforming the high volt-
e current flowing over the distribut-
ing feed wires down to a lower one,
suitable for lighting lamps and running
motors. The underlying principle of the
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INDUCED CURRENTS BETWEEN TWO CONDUCTORS

I—-THE INDUCTION COIL

transforming action in the induction coil
is based upon the phenomenon of electro-
magnetic induction and can best be un-
derstood with the aid of a simple dia-
gram as in Fig. 1. Referring to this
diagram, we have an electric circuit
P I B, traversed by an electric current
emanating from the battery B or other
source of electrical energy. ‘At P is the
heavy wire or primary coil of the induc-
tion coil I C; at I is represented a make-
and-break device or circuit interrupter,

¢
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serving to interrupt the current flowing
in the coil P as well as in another or
secondary coil S, this coil consisting of
many turns of fine wire. A galvano-
meter or sensitive current gauge is in-
dicated by G, the needle of the gauge
deflecting from zero at the center, to
the right or left, according to the direc-
tion or polarity of the current impressed
upon it.

In this discussion, the current flowing
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in the primary circuit from the source
of supply B is presumed to be a direct
one, or one that travels always in the
same direction, such as that produced by
batteries or a direct-current dynamo.
When the interrupting device is closed
suddenly, position as in Fig. 1, the cur-
rent surges through the primary circuit
P I B, and causes to be set up about
the primary coil a field of magnetic force
of high intensity, which exists only while
the current is changing or reaching its
maximum value. The electro-magnetic
field thus set up about the primary coil
extends beyond it and threads through
the convolutions of wire forming the
secondary or fine wire coil, and in so
doing induces a secondary current; this
current flowing in an opposite direction
to that of the primary current at “make.”

WNood or
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“break” of the primary circuit is readily
followed by noting the deflections of the
galvanometer needles in diagram. The
whole action is in accordance with
Lenz’s law, which states that the direc-
tion of the current produced by electro-
magnetic induction is always such as to
cause it to oppose the motion by which
it was produced.

The secondary half-wave of current
produced at the “break” of the primary
circuit is the most powerful, and is one
that does the work, wherever large in-
duction coils with spark gaps or their
equivalent are employed. In medical
coils, where the secondary current has
no gaps to jump, it consists of two half-
waves of current; the first, that produced
by the “make” of the primary circuit;
the second, that occurring at the “break”

4

FIG. 2.—WORKING DRAWING FOR CONSTRUCTING A WINDING MACHINE FOR MAKING
SECONDARY SECTIONS

This induced secondary current is
termed the inverse one and is the weak-
er induced current. It is the one which
is so undesirable in X-ray work, and
some means is usually taken advantage
of to suppress it as completely as pos-
sible.

When the interrupter I in the primary
circuit is quickly opened—the quicker
the more intense the results—there is
produced a current of high value in the
primary coil due to the reaction of the
magnetic field upon it; the direction of
this current being opposite to that of the
one normally flowing in it from the bat-
tery. This self-induction or break cur-
rent in the primary induces in the sec-
ondary a powerful current whose direc-
tion is opposite to it but the same as
that of the “make” or normal primary
current. This action at “make” and

of the primary circuit. It is thus seen
that the ordinary medical coil delivers
an unsymmetrical or distorted alternat-
ing current from an intermittent direct
one in the primary winding.

In the case of a spark coil, such as
those used in X-ray work, the secondary
current becomes mnearly unidirectional
and less like an alternating or reversing
one, owing to the fact that in this case
the weaker or inverse half-wave pro-
duced cannot leap the gap, unless it be
a small one, in which event the secondary
current is again an oscillating one, swing-
ing from the inverse or negative impulse
to the positive impulse and back again
many times a second. It is general prac-
tice to insert a high-tension rectifier or
valve tube in the secondary circuit be-
tween the positive terminal and the
anode or positive electrode of the X-ray
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bulb; the valve passing impulses in one
direction only, and not those coming
from the opposite direction, causing the
tube to receive a nearly correct unipul-
sating current.

The potential or strength of the sec-
ondary current is dependent upon the
ratio of the number of secondary turns
or convolutions as compared to those in
the primary coil; this relation being the
same for regular alternating-current
transformers. Thus, if there are 100
turns of wire in the primary coil and
50,000 in the secondary, the ratio of
transformation, as it is called, is 50,000
divided by 100 or 500 to 1. If a cur-
rent having a potential of 10 volts is
passed through the primary coil, 500
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remaining cold, while the one attached
to the negative pole will become very
hot. Having reviewed briefly the action
of the induction coil, we will now take
up the details of constructing one capa-
ble of developing a 12-inch spark, suit-
able for most any X-ray work, and suffi-
ciently powerful to excite large sized
tubes. Such a coil can be built for far
less money than the commercial product.

For a 12-inch coil of the type here
described, the iron core will be consid-
ered first. It should be formed of the
softest annealed iron wire obtainable,
about No. 22 B.W.G.,* cut into straight
lengths 18 inches long, and of sufficient
quantity to form a round bundle 154
inches in diameter. The weight of iron

¥IG. 3.—METHOD OF WINDING SECONDARY SECTIONS IN ORDER TO INSURE THE HIGHEST POSSIBLE
INSULATION

times this number will emerge from the
secondary winding or 5,000 volts, suffi-
cient to jump a gap in common air about
one-quarter of an inch long.

Induction coils of all sizes intended
for sparking purposes are always
equipped with a condenser shunted
across the interrupter contacts, which ab-
sorbs the extra or self-induced current
of the primary at break, otherwise the
demagnetization of the iron core would
be too sluggish. If the break of the in-
terrupter can be made instantaneous, no
condenser is required at all; also, the
faster the speed of interruption, the
smaller the condenser capacity may be,
and vice versa. The apparent poﬁrity
of the secondary current can be ascer-
tained by the use of the pole test-paper,
or two pieces of fine iron wire may be
attached to the secondary terminals; the
piece connected to the positive terminal

wire required is approximately 8 pounds,
and costs 15 to 20 cents per pound. If
there is any doubt as to the softness of
the iron—quality cannot be overestimat-
ed—it should be re-annealed, the method
below being a very good one. In a
piece of iron pipe sufficiently large to
accommodate the whole core, place all
the core wire, screwing a cap on each
end. Insert the pipe and core as it is,
into the heart of a coal fire, allowing it
to get just red hot, when it should be
removed and immediately buried in the
ashes under the grate, allowing it to
cool slowly for several hours, the slower
the better. When the core and pipe are
thoroughly cold, the core may be re-
moved from the pipe and bound with
thread to hold it in shape. It can now
be insulated by three or four layers of
oiled linen (empire cloth) or heavy,

*B.W.G. is Birmingham Wire Gsuge.
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tough paper, shellacking well each layer.

The primary coil of heavy wire is
wound over the insulated core and is
composed of three layers of No. 10 B &
S** gauge double cotton covered magnet
wire, put on evenly and treating each

o 0D

FIG. 4.—WXRING'DIAGMM, SHOWING THE COON-
NECTIONS FOR SECONDARY SECTIONS

layer with a coat of shellac, or the whole
primary coil and core may be dipped in
hot paraffine wax until thoroughly im-
pregnated. A foot of wire should be left
at each end of the completed cail to form
leads for connecting.

The next part of the coil to receive at-
tention is the insulating tube over the
primary winding, which must possess suf-
ficient electrical strength to keep the high
tension secondary current from jumping
through it into the primary. This tube
is of the same length as the core, viz,,
18 inches, with a wall 34 inch thick. The
inside diameter is not given but must be
just large enough to enable it to readily
slip over the primary coil. The main
object is to keep the secondary coil as
close as possible to the primary, for oth-

-~ - -
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FIG. 4-A.—SECTIONAL VIEW OF A SECONDARY
UNIT

erwise there is too great a magnetic loss
between them. The tube itself is generally
of "hard-rubber or vulcanite, but glass
forms a very excellent tube. Compressed
mica compound or micanite glass and
vulcanized fibre are common substitutes.

** Brown & Sharp.
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Some makers build up their insulating
tube out of several layers of empire
cloth, but the thickness of the wall
should be a little greater or 14 inch, in-
stead of 3% inch as such a tube contains
numerous air spaces, making it weaker
than the solid tube. The oiled linen or
empire cloth tube is mostly used for oil
immersed coils, and here it is quite satis-
factory as the oil can fill up the inter-
stices between the layers.

The secondary coil of several thousand
turns of fine wire is now to be prepared
and for a 12-inch coil giving a fairly
heavy spark, it can be made of 12 pounds

FIG. 5.—AN INVALUABLE TOOL FOR FINISHING
THE SECONDARY OF A COIL

of No. 36 B. & S. single silk covered
magnet wire. For a heavier spark use
15 pounds of No. 34 S. S. C. wire. The
secondary winding has to stand a severe
strain on account of the high voltage of
the induced current, it being about 125,-
000 volts. The problem of sub-dividing
this stress is best met by winding the
wire in a number of thin sections or
“pies” as they are commonly termed.
Some of the best X-ray coils made are
oil immersed, but on the other hand, the
largest ones capable of delivering a spark
(Continued on page 222)
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Construction of Small Altemnating Current Motors

Complete Working Instructions for the Building of Small
Altemating Current Motors in Several Sizes

By Dr. A. E. Watson, E.E,, Ph.D.

lustrations from drawings made by the author.

Eprtor’s Note: This article marks the initial instalment of the series by Dr. A. E.
Watson, covering the construction of alternating current motors in several sizes. This subject
is one that has never appeared in the techmical press before and should be of unusual interest
to all the readers. The working directions are exceedingly clear and accompanied by draw-
ings to illustrate every step in the work. An installment of the series will appear in every
successive issue of MopErN ELecTrics AND MECHANICS until the entire series has been covered.

HE “induction” electric motor

combines both satisfaction and
mystery. It is really one of the most
remarkable machines ever invented, and
perhaps will be of almost eternal util-
ity. While the significance of the name
may not be clear, the spectacle of a high-
ly practical motor running without slid-
ing contact of brushes on rings or com-
mutator is truly delightful, and nothing
short of a marvel. Omission of these
parts reveals its most striking feature,
but coupled to this, besides the saving
in frictional losses and repairs, there is
a very high working efficiency, good
running conditions of speed and torque,
and, in large sizes, the possibility of
winding the machine directly for the
moderate line voltages, therefore dis-
pensing with the requirement of trans-
formers.

No one machine, however, can be ex-
pected to combine all the possible good
qualifications requisite for varied classes
of work, and the induction motor is
freely admitted to have its limitations.
When operated on two-phase or three-
phase alternating current circuits,—of
which the latter is now the preferred,—
the motor exhibits its best performance.
Under the action of such progressively
varying currents there is the effect of a
rotating field magnetism, with the con-
sequent dragging around of the rotor,
but in case of supply of single-phase
currents only, with a production of mere-
ly pulsating magnetism, the operation is
less satisfactory. For a given power,
greater weight and size are required,
but the principal defect consists in a
feeble starting torque. Indeed, were it

not for auxiliary windings, it would
have no starting qualities whatever. Yet
over the working range the efficiency is
as high as ordinarily realized with direct
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FIG. I.—DIAGRAM OF CONNECTIONS FOR ALTER-

NATING CURRENT MOTOR

current motors of equal power, though
in consequence of high self-induction
the current required is fictitiously large.
In spite of these disabilities, single-
phase currents are so common, in fact,
the only sort available to many users, as
to invite or compel the very extensive
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adoption of this “two-wire” motor.
Though less desirable than the “poly-
phase,” it is quite as easy to construct.

rimenters are generally familiar
with the principles of direct current ma-
chinery, but when the alternating are
met, doubt and even despair is felt. To
assist in the building of a motor of con-
venient and useful size, or at least to ex-

plain its essential construction, the draw--

ings and text comprising this series have
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directions cannot greatly err in giving
too detailed descriptions of procedure.
Admission should be freely made, how-
ever, that several equally good methods
of accomplishing the same results may
often be found. Dependent upon the
materials, tools, and preferences of the
builder, there can be considerable lati-
tude of methods. To recognize this im-
portant fact, there have been described
two or more variations at almost every

FEATURES

been prepared with unusual detail and
explicitness. While even a few direc-
tions might suffice to encourage many an
experimenter to essay the new construc-
tion, it is hoped that the completeness
of these articles will be all the more wel-
comed. In his initial attempt, with only
limited time and equipment, the builder
is very properly seeking for advice and
direction at almost every step. In the
absence of a personal instructor, printed

step in the design. The builder will,
therefore, need to canvass the factors
at stake to determine of which he can
best avail himself.

To make the scope of the series the
more useful, it will not be limited to the
case of the single-phase motor, for by
certain logica! extensions and additions.
there can be embraced almost the entire
range of alternating current machinery.
With the design of the single-phase mo-
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tor first fully presented, there are only
suitable changes to be made in the wind-
ing of the stationary member to adapt
the machine for operation on two-phase
or three-phase circuits, the rotating
member being identical. With the sta-
tionary winding thus revised, a further
change is offered in the use of a differ-
ently constructed rotor, having a defi-
nite winding terminating in collector
rings, whereby, in connection with ex-
ternal resistances, a motor with very
strong starting torque and variable speed
characteristics may be realized. This
new machine is also adapted for the un-
expected experimental use as a “fre-
quency-changer.” A third rotor may be

=

¥IG. 3.—END VIEW OF INDUCTION MOTOR

provided that will at once adapt the ma-
chine to be used as a generator or a self-
starting synchronous motor. Complete
directions will be given for making all
these constructions. While the particu-
lar dimensions are for machines of com-
paratively small size, they are as large
as may meet the opportunity and use of a
large number of readers; but the pro-
portions are general, and will prove re-
liable for aiding in the design of ma-
chines both larger and smaller in size.

DEFINITION AND BEHAVIOR OF INDUCTION
MOTORS

This type of motor derives its name

from a certain analogy to the familiar

induction coil. In such a transforming
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device there is a transfer of energy to
the secondary coil by purely magnetic
means. The direct current machine has
an actual and visible electrical connection
between field and armature windings,
but in the alternating current motor
there is induction rather than conduc-

tion. What, currents flow in the re-
volving m e induced then and
there. Such a r& free from commu-

tator or even coMftor rings, would
seem to be the neare rfection that
could ever be conceive }f‘ r many ap-
plications this condition be quite
realized, and the operation ded as
ideal. For other uses, howeve mo-
tor may be unsuited, and the bui or
purchaser should carefully enquire W
such a motor will not do as well as wh <
it will do. Three considerations of op-
eration should be considered,—starting
torque, efficiency, and speed control. Ex-
perience proves that only the direct cur-
rent motor possesses all three in the de-
sired degree. Two-phase and three-
phase induction motors, when fitted
with the simplest form of rotor, have
only a moderate starting torque, but the
efficiency is notably high; speed varia-
tion, however, with this form of rotor,
is impractical. If definitely wound ro-
tors with collector rings and brushes are
to be tolerated, improved starting torque
with lessened line current and variable
speed are provided. The single-phase
induction motor, unless fitted with spe-
cial windings as already mentioned, is
completely devoid of all starting torque
and about three times the normal run-
ning current is required for even a feeble
start. Curiously, the running current is
riearly as much at no load as at full load,
but this is in consequence of the lagging
character of the current, for really the
machine has a high efficiency, though of
low and variable “power factor.” There
is absolutely no oportunity for speed va-
riation. If the latter quality is impera-
tive, some other type of motor, must be
selected, say the “repulsion” or “series,”
should be selected.

If conditions of no load at time of
starting can be secured, the device of
temporarily providing current in certain
auxiliary windings, always at slightly
different instants of time from the main
alternating currents, will suffice to give
the rotor an initial start and to accel-
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erate it to near the “synchronous” speed.
This winding can then be disconnected,
and with the main winding alone the
motor will carry its proper load. An ex-
planation of the conditions can be de-
rived from the analogy of a single crank
mechanism, say foot-lathe or sewing ma-
chine. If such a device has stopped on
the “dead-center,” no amount of push or
pull will start the rotation. If even a
little assistance in a different direction is
afforded, a start may be made, after
which the rotation can readily be main-
tained from the action of the main crank.
So with the single phase motor, how-
ever much current may be passed
through the regular windings, even to
the point of burning them, there would
inherently be no tendency towards rota-
tion. With some help by hand or other-
wise, and other conditions being favor-
able, the motor is enabled to undertake
its proper work. Hand starting is pos-
sible but inconvenient, though in addi-
tion to automatic devices, a pull by hand
on the belt is of no small assistance.
Self-starting by the electrical device of
“splitting” the phase is frequently suf-
ficient, and will be the method adopted
in the motor described in this article.

EXPLANATION OF “SPLITTING” THE
PHASE

Coils wound upon iron possess elec-
trical “reactance,” or self-induction, and
this quality increases as the square of
the number of turns comprising the
coils. Reactance always produces a lag-
ging of the current behind the electro-
motive force that drives the current. A
purely “ohmic” resistance affects the
amount of the current but does not in-
troduce the lagging characteristic. In
order to produce the requisite counter
electromotive force that any motor must
exert, the main winding must consist of
a good many turns. This at once results
in introducing the electromotive force of
self-induction in addition to the motor
counter electromotive force of rotation
just mentioned. Even in a good motor
this reactance may be quite as important
a factor as the resistance, in which case
the current would lag by as much as
forty-five electrical “time” degrees. At
the start, by temporarily putting in cir-
cuit additional reactance, the lag can be
made still greater. If now, auxiliary
coils consisting of only half as many
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turns be wound upon the same or neigh-
boring iron, their reactance will be only
one-quarter as much as that of the other
coils, and the lag they permit would be
considerably less; then by putting addi-
tional ohmic resistance in series with
these coils, the lag would still further
be reduced, and the current limited to
some proper value. When two such cir-
cuits,—one having considerable react-
ance and small resistance, the other
small reactance and considerable resist-
ance,—are connected in parallel to the
same transformer, alternating currents
will flow in each, but at slightly different
instants. At most, the real difference in
“phase” may be only forty-five time de-
grees, but the result will be a magnetism
that shifts along with the varying result-
ant strength of the currents.

In the actual “split-phase” motor the
main windings occupy about two-thirds
of the slots and consist of a certain num-
ber of turns all connected in series. The
starting coils occupy the rest of the
slots and interlink the main coils; they
may consist of the same size of wire
but in consequence of the reduced space
of only half as many turns as in the
main winding. To exert equal magnet-
izing force each set of coils should, of
course, have the same number of ampere-
turns, and if full load current is to be
permitted to flow in the main windings,
the starting coils should be arranged to
receive twice as much current. Al-
though this rapidly heats the wire, the
condition is not injurious, for the cir-
cuit is in use for but a few moments.
Ten seconds should suffice to start the
motor; if thirty seconds do not suffice,
more favorable conditions must be pro-
vided.

Wound in such a manner the motor is
really a decrepit two-phase machine, but
it would operate perfectly on a two-
phase supply if one of the phases were
supplied at half voltage. A genuine
three-phase motor will be recognized as
capable of operation on a_ single-phase
supply, two of the circuits in series con-
stituting the main winding and the third
the starting winding. Indeed, it is com-
mon practice to install three-phase mo-
tors on single-phase circuits whenever
there is the belief that possibly the ser-
vice will ultimately be changed to the
more desirable power conditions. For
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this reason, as well as for the particular
case, this series will include a complete
description of the “polyphase” windings.
Further to assist single-phase starting
conditions whatever be the winding of
the stationary member, the pulley is
sometimes fitted with a clutch between
its hub and rim, so that until a reasonable
speed has been attained, there is no
movement of the machinery, but after
centrifugal action has thrown out the
pawls and engaged the rim, the belt
starts with a jerk. A variation of con-
struction is sometimes adopted by plac-
ing the clutch within the motor and per-
mitting the revolving element at first to
turn freely upon the shaft. If a really
vigorous starting torque is required, the
simple short-circuited form of rotor is
not available, but there is required the
more complicated form, consisting of
core and a definite winding, quite like
that of a direct current armature, but
connected to collector rings, brushes, and
external resistances. It is unfortunate,
however, that just for the momentary
conditions of starting, the wear and fric-
tion of all-day runs should thus be tol-
erated. This construction will, there-
fore, be deferred to the last portion of
the series, the immediate subject being
the description of the very simplest
form. This will be by no means as easy
to build as might be desired, and no
false hopes should be held out that with
a few tools and a little spare time a per-
fect machine will be produced.

The machine to be described is not a
toy, but supposedly of good appearance,
of faultless mechanical design, capable
of long life at continuous and economical
service on regular electric lighting cir-
cuits. Machines have already been con-
structed by the author, and their opera-
tion verified. While experience gained
in the making of direct current machin-
ery will be of assistance to the builder,
many of the lessons will be in the nature
of comparison and difference rather than
in similarity. The requirement of sheet
iron, and in somewhat difficult shape,
rather than easily procured cast iron or
forgings, presents the first difficulty, and
the small clearance between revolving
and stationary members the second. The
winding of the stationary member is
rather tedious, for the wire is to be
placed in position, turn upon turn, by
hand, to fill internal slots. Access to
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good machine tools will be necessary,
but the completeness with which manual
training schools are now equipped and
the extent of individual ownership
make possible the building of electrical
and other machinery by a rapidly in-
creasing number of students and ama-
teurs.

The two essential parts of an induction
motor are variously named. Following
the direct current analogy, one might be
denoted as the field and the other as the
armature. To a considerable degree,
these names are sufficient. If, however,
the machine is to be used as a genera-
tor, the stationary part becomes the arm-
ature, so it is awkward to call a certain
structure part of the time a field magnet
and at another time an armature. To
follow out the inherent transformer an-
alogy, the stationary member can be de-
noted as the primary and the rotating
member the secondary. A third designa-
tion may be based on purely mechanical
grounds, one part being the stator and
the other the rotor. These names,—cer-
tainly distinctive and perhaps the most
acceptable,—will be the ones here
adopted.

(To be comtinued im March Issue)

WIRELESS ASSOCIATION OF
LANCASTER

The Wireless ‘Association of Lancas-
ter was organized on June 3, 1913. At
the present time the officers of this as-
sociation are as follows: Vernon Groff,
president; Howard Worrest, vice-presi-
dent; Richard Barr, treasurer; Wilford
H. McClellan, secretary, and Coral
Shriner, operator and inspector. All
communications should be addressed to
the secretary.

——

THE SUSPENSION OF A RADIO
OPERATOR

The Department of Commerce recent-
ly suspended for a period of thirty days
the license of a radio operator who had
been found asleep at his post three times
during the voyage of the steamer. This
incident serves to indicate that every
precaution is being taken by the depart-
ment to insure the strictest vigilance on
the part of those that operate the wire-
less sets of steamers.
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Recent Electic Lamp Improvements
By Dr. Leonard Keene Hirshberg.

AB, MA, MD.

’I‘ HE tungsten lamp has been lately
_improved in so many respects
that it may now be safely exposed to
shocks and used under conditions of
continued vibration without suffering
thereby in efficiency. Even the nitro-
gen vapor tungsten bulb, although dis-
covered only a month or two ago, is al-
ready out of date besides many other
new discoveries. All of the supposed
advantages of the old carbon filament
incandescent lamp have now disap-
peared with the new discoveries.

Of the two plans for making tough
tungsten—also tantalum and molybde-
num—filaments, one consists of the
production of long continuous lengths
of tungsten wire, which is, of course,
first obtained in the form of a fine pow-
der. Short rods are made from this
tungsten powder and heated until the
dust fuses together. Proper mechani-
cal treatment while these rods are
warm, if continued long enough, makes
ductile and flexible tungsten wire eas-
ily run through dies.

This is a vast improvement upon the
old method of producing the filaments
by squirting the tungsten under pres-
sure to make a brittle hairpin. The
other plan is the outcome of the dis-
covery that many highly fusible sub-
stances can be added to tungsten suc-
cessfully to change the whole character
of the tungsten filament. The result
is a wire as flexible as silk and as tough
as steel. It can be wound around the
finger, while weights of a half-pound
and more may be easily suspended from
it without injury to the tungsten. Trol-
ley cars and trains may now be
equipped with tungsten lamps and even
collide with one another without break-
ing them.

Tungsten lamps with the neon gas
is the latest incandescent light in Ger-
many. This gas, as the reader proba-
bly knows, is present in the air in the
proportion of one volume to every
seventy thousand volumes of the at-
mosphere.

Neon is easily separated from the
other gases of the air by the method
used in connection with making liquid

(Johns Hopkins)

air. Itisa far better conductor of elec-
tricity than oxygen or nitrogen. Neon
tubes sixty-five millimeters in diameter
have been made in lengths up to six or
ten meters—about eleven yards. These
give a light of 450 candlepower to each
yard or meter of length. The efficiency
is about half a watt per candlepower.
The voltage is in proportion to the
length of the tube and is something
like one thousand volts. The life of a
neon filled lamp is about one hundred
hours, after which the lamps can be
again used by filling them with neon.
An automatic valve is arranged on
these neon-tungsten lamps—the tungs-
ten need not be present at all in the
tubes—which admits neon gas from a
tank as soon as the pressure falls.

Each household can purchase tanks
of neon just as they do carbonated
water tanks. Thus, you may refill your
own lamp whenever you so desire. The
light from neon bulbs is rich in red
rays and is in a way comparable to an
open grate fire. It has the same sort
of effect on colors as the yellow flame
arcs. It is not destructive because of
the paucity of ultra-violet rays.

The neon lamp cannot as yet be used
on low pressures of 220 volts, but in
Paris where the lamp has left the lab-
oratories for practical commercial use,
experiments are being carried out in
an attempt to solve the high voltage
problem.

THE HUB CITY RADIO ASSOCI-
ATION

‘At a recent meeting of the wireless
amateurs in Jefferson City, Mo., the Hub
City Radio Association was organized,
and the following officers elected: Alex.
Hope, president; Willis Corwin, secre-
tary;; Frederick Binder, treasurer, and
Theodore Schott, sergeant-at-arms.

This club will be pleased to communi-
cate with other wireless clubs, and all
communications should be addressed to
the secretary at 117 East McCarty street,
Jefferson City, Mo. The club will also
be glad to receive messages from any
amateurs within range, the general call
of the organization being HCR.
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FIRST PRIZE
A SMALL STATIC MACHINE
The static machine shown in the ac-
companying illustrations is capable of
producing a 3-inch spark.

segments, marking all the divisions.
Shellac the plates over again and allow
to dry.

In the meantime prepare 48 small
pieces of zinc or tinfoil and cut into
the shape shown in Fig. 2. Zinc foil is

. g4 Fig 5
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Procure two glass plates eight inches
square and cut them into circles having
a diameter of eight inches. In the ex-
act center of each bore a l4-inchi hole.
This may be done with a small drill that
has been moistened with turpentine.
Dry the plates thoroughly after the work
has been done, and shellac. When dry,
divide the circle into twenty-four equal

preferred to the latter, but if it cannot
be procured, tinfoil will answer the pur-
pose. The dimensions indicated in Fig.
2 should be followed carefully in mak-
ing the small pieces.

When the plates are perfectly dry
give them another coat of shellac, and
on the previously made marks stick the
pieces that have been cut with the nar-
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rowest end towards the center of the
plate, as indicated in Fig. 3.

The next step is to turn from wood
two small pulleys measuring one inch
in diameter and one and one-half inches
in length. With extra thick shellac stick
these pieces on the plates over the holes

4
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that have been bored in the center, as
shown in Fig. 1. The most difficult
part of the work has now been com-
pleted.

The stand is made from well-seasoned
and thoroughly dried hard wood. Cut
two pieces as shown in Fig. 4. The base
of the machine may be made of any size

~
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that the builder sees fit, all that is neces-
sary is that it should hold the two up-
right pieces shown in Fig. 4.

The next parts to be made are the
two neutralizers, which should be con-
structed from brass wire of about No.
15 gauge, or larger, bent as shown at A.
Fig. 5. Small brass tinsel can be sold-
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ered on the ends so as to protect the
tinfoil segments as shown at B and B*.
Screws are passed through the loops
shown at A, thus fastening the neutral-
izers to the standards.

The remaining parts consist of the
collectors and pulley. The former may
be made of the same kind of wire as the
neutralizers. Referring to Fig. 6, A,
A?, and A?, are made of vulcanized rub-
ber, while the remaining parts are made
of brass. A screw passes through the
vulcanized rubber part, A?! at I, and
fastens the collector to the frame, the
glass plates revolving through the teeth
shown at B. The parts containing the
teeth may be made from sheet brass cut
in the form indicated and soldered to
the wire parts.

A small crank fits into a hole made
in the standard and its shaft extends
through the hole bored into the combined
wooden pulley shown in Fig. 7. The
shaft should fit the pulley tightly.

Two belts are required from the larg-
er pulleys to the smaller ones that are
mounted on the glass plates. One belt
should be twisted one-half turn so as
to reverse the rotation of one plate as
compared to the other. This will cause
the plates to turn in opposite directions.
The plates are held in place by a ¥-inch
steel shaft indicated at A, Fig. 8.

If the directions are carefully fol-
lowed, a very successful static machine
will be the result. Experiments will
show the relative position of the neutral-
izers and oscillator. If at any time the
machine fails to generate, dust thorough-
ly and warm it near a fire.

Contributed by Moore Stuart.

SECOND PRIZE

A ROTARY “C(S\OPPED” SPARK
P

I submit herewith a description of a
discharger of unique design, which I
have termed a “rotary chopped spark
gap.” The construction of this instru-
ment is much simpler than that of an or-
dinary rotary gap, and while its opera-
tion is quite similar, a somewhat differ-
ent note is produced.

As may be seen from the accompany-
ing drawing, the instrument consists sim-
ply of a thick insulating disc rotated
between the electrodes of a common ad-
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justable spark gap. This insulating disc
may be cut either from asbestos board,
or from a sheet of fiber impregnated
with some non-combustible insulating
varnish. About eight holes the size of
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holes remain unobstructed. It will be
seen that the delivery tube is taken in
through a stopper at the mouth of the
leg. This stopper should fit tightly in
order to make this end of the U sub-
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the electrodes should be drilled near the
periphery, as shown. Other dimensions
are immaterial. This rotor may be
mounted in any convenient manner, on
the shaft of a small motor. It is clear
that when the disc is revolved the spark
will be interrupted in just the same man-
ner as with an ordinary rotary gap, but
the result is accomplished in a much
simpler manner.
Contributed by F.J. Watts.

THIRD PRIZE

HYDROGEN GENERATOR

I have here described the construction
of a simple apparatus for the continu-
ous production of hydrogen. This gas is
required in a great many chemical ex-
periments, and is also valuable in in-
creasing the efficiency of the d.c. arc
used for the production of undamped os-
cillations in wireless work.

This generator consists, essentially, of
glass U tube mounted in an upright posi-
tion; some zinc scrap, and a delivery
tube being placed in one leg, and a small
quantity of dilute sulphuric acid in the
other. Referring to the drawing, a
paraffined cork A, cut the form indi-
cated, 1s tightly fitted into the lower
part of one leg of the U. This cork
serves the purpose of supporting the
zinc scraps, but must be perforated to
allow the acid to pass through. This
perforating should be done before para-
fhining, care being taken to see that the

stantially airtight. ‘After having placed
some zinc scrap over the perforated
cork, and fitted the stopper, pour in a
10 per cent. solution of sulphuric acid
until about an inch of the zinc is cov-
ered. The acid at once attacks the metal
and hydrogen will result. This gas may
be led away through the delivery tube.
In operation the production of gas will
continue until a certain amount is ac-
cumulated, when the increase of pres-

sure will serve to drive the acid up the
opposite leg and away from the zinc.
If properly balanced this device will be
automatic in operation, and should pro-
duce a supply of gas practically corre-
sponding to the demand.

The same principle may be applied
with equal success to the production of
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acetylene gas; in this case carbide being
substituted for zinc, and ordinary water
for the acid.

Contributed by  Thos. W. Benson.

AN AUDION STORAGE BAT-
TERY

The following description of a small
storage battery will be of especial inter-
est to wireless expegimenters employ-
ing an audion, but there are also many
laboratory uses to which such an outfit
may be put.

The amount of current required in the
detecting circuit of an audion is very
small, and an extremely simple battery
will therefore serve the purpose. In the
accompanying figures is illustrated a
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available for use, it is necessary to
“form” the plates by passing the normal
charging current through them for a
considerable period of time, say 15 or
20 hours. -

After this operation care should be
taken that the cells are always charged
with current flowing through them in the
same direction as in the original “form-

in%_’hll);ocess.

is battery will be available only for
purposes involving the use of a very
small amount of current, although if
connected in multiple it might be used to
light a miniature lamp. The voltage
produced will depend upon the complete-
ness of the forming operation, and will
vary between 1 and 2 volts per cell.

Contributed by H. Erben.

P 4

battery suited to this service. It will be
seen to consist of 20 glass receptacles
filled with dilute sulphuric acid, in which
strips of lead are placed. These recep-
tacles need be no larger than very small
jelly tumblers. They are placed in a
shallow box, in the bottom of which
baking soda should be sprinkled in order
to neutralize any acid that may spill
over. The plates may be cut from com-
mon 1/16-inch tinsmith’s sheet lead.
They should be as wide as possible, and
may be connected together in any con-
venient way. The electrolyte is a 10 per
cent. solution of sulphuric acid. This
battery may be charged either direct
from d.c. lighting current, or with the
aid of a rectifier on a.c. In any case the
charging current should be kept down to
about 14 ampere by means of a suitable
resistance. Before the battery will be

CONVERTING MAGNETO GEN-
ERATOR INTO MOTOR

No doubt there are many experiment-
ers who possess an old telephone mag-
neto which is of no practical use to them.
The accompanying drawing illustrates a
method of converting such a machine
into a small d.c. motor. The first oper-
ation in accomplishing this result is to
disassemble the generator, and unwind
the armature wire. A commutator may
be conveniently made in the manner
shown in the drawing. Two segments
are cut to the shape indicated out of
sheet brass or copper, and soldered on;
one of them to the insulated pin, and the
other to the outer portion of the shaft.
The armature should be rewound with
wire of from 20 to 24 gauge, care being
taken to wind the two halves in opposite
directions in order to secure correct
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magnetic polarity. The machine may
now be reassembled and mounted on a
suitable base. Brushes can be made of
spring copper bent to the form indicat-
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usual 2 m.f. condensers placed across
the wireless primary leads proved inef-
fectual, as did also the installation of a
special pole transformer. At a loss for
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ed in the sketch and screwed down to the
base. Their “angle of lead” should be
carefully adjusted, while the machine is
running, until maximum efficiency is ob-
tained. The voltage required to oper-
ate this motor at full speed will vary
with the gauge and exact quantity wire
wound on the armature, but the proper
potential may readily be determined by
iment.
Contributed by S. G. Ryder.
“KICK-BACK” PREVENTION
Many amateurs experience a great
deal of trouble with their transmitting
sets, resulting from a phenomenon gen-
erally known as “kick-back,” the most
common manifestations of which are

a solution of the difficulty, it at last oc-
curred to my friend that the trouble
might possibly be due to induction, in-
stead of to the usually ascribed “kick-
back.” A test revealed the fact that a
potential of 50,000 volts was being set
up in the line from which power for the
wireless set was being secured, although
the aerial was go feet away, and ran
parallel to the power circuit for a dis-
tance of only 15 feet. A change in the
position of the line resulted in the entire
elimination of the disturbance, even the
primary condenser becoming unneces-
sary.

I have experienced these same diffi-
culties, but as it was impracticable for
me to have the neighboring power line
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blown fuses, burned out meters, and
sparking in the electric light fixtures.
A friend of mine experiencing this
difficulty with a 4-kw. set, burned out
three of the lighting company’s meters
before the matter was remedied. The
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moved, I solved the problem by placing
a pair of electrolytic lightning arresters
across the house supply leads. These
were made by placing two aluminum
wires in a test tube filled with sodium
phosphate. When these froze in win-
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ter, I replaced them with 2 m.f. conden-
sers, which ended the trouble.

I believe that many of the troubles of
the amateur usually classified under
“kick-back,” are due rather to induction
between the aerial and power line. As
indicated above, this trouble may read-
ily be eliminated, either by altering the
relative position of the antenna and line,
or by the use of some “kick-back” de-
vice on the outside power circuit.

Contributed by D. T. Stetson.

MAKING STATIC MACHINE
PLATES
Cutting round glass plates for a static
machine is simple if done in the right
way. The materials needed are hydro-
fluoric acid or “diamond ink,” paraffin,
and a small brass strip. The dimensions
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affin and scratch away the material to
the desired width of the hole. Then
pour in the acid. This should be done
in a strong breeze, and be sure the
wind blows the fumes away from the
face as they are dangerous.
Contributed by  George Danjunas.

A CAUTION ABOUT ELECTRO-
LYTIC INTERRUPTERS

In the December, 1913, issue of your
magazine appeared an article by David
Kuskin, on the construction of an elec-
trolytic interrupter. I made one of
these instruments, and it worked fine for
about ten minutes, when it exploded,
throwing the solution on one side of my
face and cutting my father’s ear with
a piece of flying glass.

I think that by having the solution in
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given in this article are for glass plates
measuring 14 by 14 inches.

Take one plate and mark the center,
then draw a circle 12 inches in diam-
eter. On the circle pour the melted
paraffin, extending it one-half inch on
each side of the line. Then fasten the
brass strip shown in Fig. 3 on the com-
pass and make a groove in the paraffin
by adjusting the compass ends six inches
apart, placing the end without the
groover in the center and drawing a cir-
cle. Then pour the acid in the groove
as shown in Fig. 1.

Arcund the center build a cup or
crater, as indicated in Fig. 2, of par-

the jar come up even with that in the
bulb this accident would not have hap-
pened. I thought that you might like to
know of this experience in order that
others might be warned against a similar
disaster.

Contributed by Jack Fessenden.
A SYNCHRONOUS GAP FOR

SPARK COILS

The diagrams accompanying this ar-
ticle are self-explanatory, but a few re-
marks will aid to make them more com-
prehensive.

The armature should be of spring
brass and as light as possible. An iron
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strip is mounted on the under side as
shown. The magnets are wound with
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No. 14 S. C. C. wire, three layers be-
ing sufficient. The dimensions are left
to the judgment of the builder. The gap
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sistance in the gap. It can be clearly
seen that the gap is always in synchron-
ism with the interruptions of the coil.

The above gap used on a 1-inch coil
not only increased the range to a great
extent, but the tone was exceedingly
clear.

Contributed by  Anthosy Hagen.

A SENSITIVE MICROPHONE
The following is a description of a
sensitive microphone. By observing the
illustrations closely one can clearly un-
derstand the principles involved. The
parts used in constructing it are as fol-
lows:
BC—Six tops of flashlight battery car-
bons.
BP—Two binding posts.
CC—Two contact carbons.
CR—Three carbon rods 3/16” diameter.

should be as short as possible. The
function of the gap is as follows: When
the key is depressed the armature is
drawn down. widening the gap and al-
lowing the condenser to charge to the
full potential. When the interrupter on
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the coil breaks the circuit the armature
on the gap flies back allowing the con-
denser to discharge with very little re-
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MD—Mica diaphragm.
MP—Mouthpiece.
TS—Transmitter shell.

The contact terminals are composed of
binding posts and three flashlight battery
carbon tops, BC, with a small hole
drilled in the center of each to let car-
bon-rod CR fit in. The binding post
and battery carbon tops are soldered on
copper strip as shown in Fig. 2.

After properly adjusting the micro-
phone, connect it in circuit with a num-
ber of flashlight batteries and a 75-ohm
receiver. Place the microphone in a
room where several persons are holding
a conversation. With the receiver in
another room any one can hear the
voices very plainly. The transmitter will
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stand a moderately strong current with-
out injury.

It would perhaps be a good plan for
the wireless experimenter to try it on
his wireless phone.

Contributed by H. R. Harris.

CONSTRUCTION OF A SIMPLE
DENTAL LAMP

The following is a description of a

simple extension lamp which may be
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First, take the fibre tube E and round
off edges and ream hole two-thirds way
to take the bushing G. Now take the
No. 12 wire and scrape off insulation
about one-half inch on each end and run
the magnet wire in between the two cov-
erings, B and C. Next, solder end of
wire A to screw H, after it has been
inserted through washer, I, then put in
place in bushing G. Also solder end of
magnet wire F to side of bushing G. It

Fig/

used on any pocket flashlight. I have
found it to be very convenient and handy
in inspecting teeth.

The only materials necessary can be
found in almost any scrap box of the
amateur mechanic. About six inches of
No. 12 double-covered wire, such as is
used for house wiring and having an

is now ready to insert in the large end of

the hole reamed in the fibre tube. Take
the base of a miniature lamp D and sol-
der end of wire J to center and remain-
ing end of magnet wire L to the outer
part. Fill the spaces around wire K with
sealing wax.

Extension lamp is then ready for use.
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inner cover of rubber and an outer cover
of braid, should first be procured. Next,
obtain the base of a burned-out minia-
ture lamp, one small brass screw, a piece
of thick walled rubber or fibre tube about
one-half inch in diameter and three-
quarter inch long, remove from a minia-
ture receptacle the threaded bushing un-
der which the lamp is screwed as well
as a mica washer found in the bottom of
same and also procure about one foot of
a small sized magnet wire of about No.
28 or 30.

For assembling refer to sketches Figs.
1 and 2. The procedure is as follows:

It can be employed by removing the lamp
from a pocket flashlight and inserting
plug D in its place. The lamp from the
flashlight is screwed in G and the flex-
ible light can then be used for reaching
any of the mouth or throat.

Contributed by
Chester L. Pratt.

One of the latest automobile acces-
sories is a Red Cross sign made of
glass which can be illuminated from
within by an incandescent lamp. It is
used for physicians’ automobiles and
hospital ambulances.
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Practical Hints

This department is devoted to contributions that deal with new tools, machinery,
methods of simplifying different tasks and other similar subjects of interest to the elec-
trician and mechanic in particular, and everyone in general.
A rough sketch is desirous in instances where the idea

will be 1endered more comprehensible by its use.

Contributions to this depart-
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DISH BASES AND THE CUTTING
. OF PORCELAIN
A very simple, and certainly effective
method of providing insulating bases for
wireless instruments, lies in the use of
porcelain dishes or plates. These may

arill chuck
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be secured in a large variety of sizes
and shapes, and when fitted up, do not
appear particularly incongruous. Holes
may quite readily be made through por-
celain by using as a drill a flat-ended
copper or iron rod a little smaller than
the desired perforation, and feeding this
with emery and oil as indicated in the
accompanying sketch. Plates may be
sawed up in a like manner by using a
thin iron disc fed with this emery in
oil, and rotated at a speed of four or
five hundred r.p.m. This process would
doubtless prove similarly effective in
cutting-off in the lathe. In this case
use a soft, blunt tool fed as above di-

rected.
Contributed by  John W. Gledhill.

A BLUE PRINT INTENSIFIER

In making blue prints it is always
desirable to have a dark blue print, but
at the same time it is necessary that

all the fine lines and small letters and
figures are easily readable.

This is often difficult and to secure
this result the writer has used the fol-
lowing method with great success:

The prints were exposed somewhat
longer than ordinarily and were then
toned in a weak solution of potassium
bichromate.

A large crystal of the bichromate
was kept in a bit of cloth and this was
allowed to soak in the developing or
washing tank until the water had as-
sumed the characteristic yellow color
of the salt and in this the prints were
washed.

A fresh solution was made every few
days.

Contributed by L. C. Horle.
INEXPENSIVE NON-SLIP FOOT

BREAK COVERING

A practical and inexpensive method
of preventing automobile foot brakes
and levers from slipping when pressure

Am

g

is brought to bear on same is to cut a
portion of old rubber hose of the de-
sired size and slip this over the brake
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pedal in the manner shown in the illus-
tration. If placed on in a snug and
proper manner it will be found to serve
the purpose as well as a covering pur-
chased in the supply store. ‘
Contributed by Bert W. Verne.

A UNIQUE CUTTING MACHINE

Anyone having recourse to an old sew-
ing machine can readily convert it into
a punching or cutting press by follow-
ing the directions given below.

To begin with, shape a piece of steel
as shown in the illustration; the top part
being made with a shank A to fit in the
needle mandril, shown at B, while the
bottom part is shaped to a cutting edge,
as shown in C. This piece of steel
should be about the same length as the
average sewing machine needle. The
shank should be carefully made so that
the blade will be held tightly in the man-
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dril. The guide D must be filed a little
on each side in order that the steel blade
passes through with very little play. The
steel plate E is also bored or filed out
so that the blade can pass through.

When the machine is operated in the
usual way, copper or zinc sheets can be
passed under the moving blade and cut
to any shape desired. This machine will
be found invaluable for cutting stencils
for the marking of shipping cases, al-
though this requires considerable prac-
tice.

AMATEUR PAINTER’S AID

Persons having little or no knowl-
edge of painting can quickly and easily
trace sash moldings and strips of wood-
work about walls without daubing or
dropping color on adjoining parts if
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they secure a small piece of tin such
as shown in the sketch.

This is held in the left hand so as
to be directly under brush as it is

swiftly moved along the edge of the
surface to be painted.
Contributed by Bert W. Verne.

A SIMPLE GARDEN GATE

Anyone desiring to construct a simple
garden gate without involving any ap-
preciable expense can do so by following
the instructions given below :

Bend a piece of iron pipe as shown in
the diagram in the form of a Z. Fasten
some wire netting over this iron pipe
and make two hinges as shown at A, us-
ing two screw eyes on one of the posts
for holding the gate. The gate is then

complete and may be used for any en-
closure such as a poultry yard.

MAKING DOORS AIR TIGHT

During the cold winter months con-
siderable difficulty is experienced in pre-
venting the air from entering a home be-
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tween the bottom of the door and the
threshold. This may be prevented by
employing the simple method shown in
the accompanying sketch.

B

On the bottom of a door, nail or screw
a piece of wood to which is hinged an-
other piece shaped as indicated. The
bottom piece will normally be in the po-
sition indicated at A. However, when
coming in contact with a stop as at B, it
will assume the position shown.

This device insures the perfect closing
of the door and prevents draughts from
coming into the house. Normally the
device will not interfere in any way, with
the operation of the door, but will op-
erate automatically when the door is
closed.

A UNIQUE LABOR-SAVING AR-
TICLE

A recently invented European labor-
saving device is shown in the accom-
panying illustration and is employed for
handling coins. It is well known that
picking coins from a flat surface is
somewhat of a slow and tedious task. By
means of this new device it is possible
to place the coins in the hand with the
least amount of exertion. It is usually

made of either wood or metal and is ex-
ceedingly strong and unbreakable.

SOLDERING FLUX

A good soldering flux for sheet iron
is made by dissolving pure zinc in mu-
riatic acid. When the acid ceases to
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attack the zinc, drop a few crystals of
blue vitriol into the solution. The solu-
tion will then turn a light green.

To use, scrape the surface to be sold-
ered with a knife, then apply the solu-
tion. Upon its coming in contact with
the iron, a thin deposit of copper is
formed to which the solder will readily
adhere.

Contributed by H. Lorillard Miller.

PASSING WIRES THROUGH FIX-
TURES
A simple method of passing wires
through fixtures is described in the fol-
lowing and illustrated by the accom-
panying sketch:
ake a small lead weight such as is
used for fishing of a size sufficiently
small to pass through the fixture that is
to be wired. Cut a slot as shown in the
illustration at A, so as to hold a piece of
string as shown at B. Insert the lead
weight in the fixture and by holding the
fixture downwards the weight will go
through its entire length, pulling the cord
after it. As soon as the weight has

A

I

reached the other end, it is an easy mat-
ter to fasten the wires to one end of the
string and pull them through the fixture,
thus completing the work.

SIMPLE METHOD TO DETER-
MINE RESISTANCE

It often happens that one desires to
know the resistance of a coil or of elec-
trical instruments. The cost of a Wheat-
stone Bridge is prohibitive to most per-
sons. The following is a cheap and fair-
ly accurate method that is available for
practically every one. The material re-
quired comprises a volt-meter, double-
pole, double-throw switch, several dry
cells and a coil of known resistance such
as a 75-ohm telephone receiver. Con-
nect the instruments according to the ac-
companying diagram.

When the switch is thrown in one di-
rection the current will flow through the
known resistance and the volt-meter.
Take a reading from the volt-meter
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which we will consider as 4 volts. Next,
throw the switch to the other set of con-
tacts which will cause the current to pass
through the unknown resistance and
volt-meter. Then take the second read-
ing which we will say is 2 volts. To
find the resistance of the known coil the
following proportion is then used:
4:3 ::x:75
2 x= 300
x = 150 ohms for the unknown
of coil. ; g
course, the foregoing res are
only employed to illustrate the method
of determining resistance by this means.
It is necessary to substitute the volt-
meter readings as well as the resistance
of the known coil for those given above.
In the example given, 4 represents the
first reading, while 2 is the second read-
ing; x equals the resistance of the un-
known coil and 75 represents the resist-
ance of the known coil.
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While this method is not as accurate as
that employing an expensive Wheatstone
Bridge, it will serve the purpose of the
average amateur satisfactorily.

Contributed by
Willsam J. Baker.

PROTECTING LABELS

To preserve the labels on bottles,
boxes, etc., from dirt and moisture, give
them a coating of paraffine wax. A
thin uniform coat of paraffine may be
applied by melting the wax in a tin
dish, allowing a brush to soak for a
while in the hot wax, and then drawing
the brush quickly across the surface of
the label.

Contributed by Howard S. Miller.

A DRILLING SUGGESTION

When it is desired to bore a hole to a
certain depth in a piece of wood or met-
al, trouble is often encountered, as it is
difficult to determine accurately when
the depth has been reached. It often
happens that the drilling is continued too
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long without the knowledge of the
worker.

A simple depth gauge may be made
by fitting a brass or fibre tube over the
bit or drill as shown at A in the accom-
panying sketch. If it is desired to bore
a hole two inches deep the tube should

cover all of the drill with the exception
of the first two inches. This will pre-
vent the worker from drilling beyond
the depth desired.

THE CHEMICAL ETCHING OF
GLASS

Glass is regarded by most people as
a non-corrosive, unchangeable material
which has no chemical reaction. This,
however, is untrue. Glass is made
chiefly by the heating of sodium car-
bonate and lime in an excess of clean
sand. Now sand is an impure form of
silicon dioxide, and all silicon com-
pounds are readily acted upon by hy-
drofluoric acid.

Advantage is taken of this fact in
etching designs on glass. The glass
vessel or plate is given a coat of par-
affine wax, upon which the acid will
not act, the parts which it is desired
to make opaque being left unprotected.
The wax-coated glass is then exposed
to the fumes of the acid for a couple
of minutes and then washed clean in
water warm enough to melt the wax.
Wherever the hydrofluoric acid fumes
have come in contact with the glass
its lustre is destroyed, making it opaque.

On account of its action on glass the
acid is kept in wax bottles.

Extreme care should be used in hand-
ling hydrofluoric acid, as its fumes
are very poisonous, and a single drop
will make a sore on the hand which is
very painful and slow in healing.

Contributed by John C. Crowley.

A SIMPLE CHAIR SILENCER

To eliminate the noise caused by mov-
ing a chair about a wooden floor, the
method shown in the accompanying
sketch will be found very useful. Bore
a hole in the legs of the chair about one
inch deep and of a sufficiently large di-
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ameter to accommodate a rubber stopper.
The rubber stopper is then inserted as
shown leaving only a short portion ex-

I:d
£

posed. It will then be found that the
chair can be moved about silently.

THE RENEWAL OF EDISON
FUSE PLUGS

Many of our readers have doubtless-
ly (and correctly) thought that a con-
siderable saving might be effected by in-
serting a new piece of fuse wire in a
blown out fuse plug, and have tried to
act upon that thought, with the result,
perhaps, of melting the new piece of
fuse wire in two while attempting to
solder it in place. This job can, how-
ever, be successfully done, the only
materials necessary being the new
piece of fuse wire, a pocket knife, a
piece of heavy iron wire bluntly point-
ed at one end and a means for heat-
ing it.

Remove the brass cover from the
fuse plug by running the blade of a
knife under the turned over edge, and
remove the old fuse wire, leaving, how-
ever, the beads of solder which fastened
it to the pin in the bottom of the plug
and to the outer shell of the plug.
Take a piece of fuse wire of the de-
sired capacity and of sufficient length,
and scrape the ends of it until the
bright metal is exposed.

Now heat one end of your iron wire
to a dull red, touch it to the bead of
solder in the bottom of the fuse plug,
withdraw it and instantly plunge one
end of the fuse wire, which you have
been holding in your other hand, into
the middle of the melted globule ot
solder. If the wire was scraped clean,
it will stick at once.

Now put the free end of the fuse
wire through the hole leading to the
outer shell of the plug, keeping it
pushed as far from the bead of solder
as possible. Again heat the iron wire,
and touch it to the outer bead of solder,
being careful not to touch the fuse
wire, When the solder has melted,
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quickly bend the free end of the fuse
wire into the melted solder, using a
knife blade to push the wire where
you wish it. This operation of solder-
ing to the outer shell may be most
easily accomplished by clamping the
plug in a vice with the bead of solder
upwards.

In this manner, after a few trials,
you will find that you can quickly and
easily renew the wire in a plug, and
have a fuse as good as new at a cost
which is a fraction only of the price
of a new plug.

Contributed by Howard S. Miller.

A NOVEL ELECTRIC LIGHT
CIRCUIT

The accompanying diagram shows a

novel method of connecting lamps when

it is desired to control them by a switch

A LI E

Fuses
N
fan

located in the rear of a building, a con-

siderable distance away from the supply

wires. This diagram eliminates the nec-

essity of running back a third wire from

the switch to the supply lines.
Contributed by

James J. Kerts.

HOW TO MAKE AN ALCOHOL
STOVE

A simple alcohol stove forms a valua-
ble addition to the tool kit of any one,
and the author has endeavored to give
in the following paragraphs a simple
description on the construction of such
a device.

The burner for the stove was made
from a small brass box such as paper
fasteners are packed in. This was
stuffed nearly full with asbestos that was
obtained from a piece of old asbestos
pipe covering. A piece of sheet asbes-
tos broken up into small bits will an-
swer the purpose equally as well. A
piece of fine mesh wire screening was
then cut out to a diameter slightly larger
than that of the box. The edge being
then crimped over, it was forced down
into the top of the box, serving to keep
the asbestos filling in place. lzﬁﬁs com-
pleted the work on the burner.
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The stand was made from the bottom
of an old tin can 214 inches in diam-
eter. The can was cut off near the bot-
tom so it stood only 1 inch high. Then
a piece of band iron, 1 inch wide, was
bent into the shape shown in the illus-
tration and forced into the bottom of the
can, as shown. This made a stand just
the right size for supporting a pint cup.
Although not absolutely essential, it is
well to make a base for the stove out
of a piece of wood, fastening the stove
to the base by means of screws or nails

....-_
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through the feet of the band iron. A
piece of sheet asbestos on top of the
wood makes a good addition. The
writer used a porcelain cup when boil-
ing water, but if a tin cup is used, the
water will heat quicker and use less
alcohol.

The stove is operated by pouring as
much denatured alcohol (denatured al-
cohol used on. account of its cheapness)
into the burner as the asbestos packing
will absorb. The burner can then be
lighted with the flame of a match. The
heat generated by the burning alcohol
will be sufficient to vaporize the alcohol
held in the asbestos packing, thus insur-
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ing a large and steady hot flame. To
extinguish the flame at any time, simply
slide the brass box cover over the top
of the burner, thus cutting off the sup-
ply of air, and extinguishing the flame
at once. If the stove is to be used but
for a few minutes at a time, put only a
few spoonfuls of alcohol in the burner,
as any excess after the flame has been
extinguished will be lost by evaporation.

The writer has found this alcohol
stove very convenient for use in sold-
ering small articles, as they can be heat-
ed directly in the flame.

Rosin is usually sufficient as a flux,
and solder is applied directly to the ob-
ject without the use of a soldering iron.
This process is called “solder sweating,”
but solder flux, if finally washed off,

ermits a surer adhesion than rosin.

e alcohol gives a clear flame which
is very essential for successful solder-
ing, as solder will not stick to dirty or
cold metal.

Contributed by H. M. Nichols.

TO CUT GLASS

Often one desires to cut glass when
neither diamond nor glass cutter is at
hand. It may be that the neck of a
bottle has to come off to make a jar for
some particular purpose; or, perhaps,
a piece of glass has to be cut to repair
a window. The following method will
generally be found to succeed, though
it sometimes requires a little patience.
Take a piece of wire (one-eighth to
three-sixteenth inch wire is a good
size), heat it to a dull red and press
it firmly for about half a minute on
some part of the line along which the
glass has to be cut. Then remove it,
moisten the top of a finger and touch
the spot where the wire has rested.
This will generally start a tiny crack
in the glass, but if it does not the oper-
ation must be repeated until it suc-
ceeds. Once the crack is started, by
placing the hot wire immediately ahead
of it the crack can be led in almost any
direction that is desired. As the crack
advances, the wire, of course, must be
moved ahead of it along the desired
line.

After the glass is cut, the sharp
edges can be rubbed off with a piece of
emery cloth or sand paper wrapped
around a stick, or with a piece of stone,
such as is used for sharpening tools.
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A New Rotary Receiving Transformer

An Unusually Neat and Efficient Receiving Instrument
That May be Readily Constructed

——

By P. Mertz

Iliustrated from drowings made by the author.

HE “stumbling-block” for most
amateurs in constructing a rotary
loose-coupler is the necessity of passing
the shaft, upon which the secondary piv-
ots, through both windings. If each coil
consists of only one winding, the wire is

bunched around the shaft and looks any-
thing but neat. To avoid this, each coil
is often made in two windings, but for
several reasons this is unsatisfactory.
First, it greatly complicates the construc-
tion of the loose-coupler; then it greatly
weakens its mechanical structure and it
also decreases the efficiency of the in-
strument somewhat in weakening the
magnetism produced by the coils. For
these reasons many amateurs would wel-
come a design in which the shaft does
not pass through either of the coils. Such
a design has been brought forth by the
writer and is shown in the accompany-
ing illustrations. Aside from the advan-
tages mentioned above, it has a more ac-
curate coupling adjustment since a half-
turn of the adjusting knob is required
to change from closest to loosest coup-
ling, instead of only a quarter-turn as
usual. Moreover, in spite of these im-
provements, the construction of the new
loose-coupler is simpler, if anything, than
the old design.

The principle of operation of the in-
strument may be seen from Fig. 1. In
the illustration, A represents the pri-
mary coil, B the secondary coil, and CD
the shaft. These are all mounted upon
the base, E, having an upright, F, at one
end. It will be easily seen that if CD
is rotated half a turn, B will rotate with
it and come to the position B'. If, now,
both A and B are at an angle of 45° to
CD, B’ will obviously come at right an-
gles to A. This is evidently the same
result that is obtained in the usual type
of loose-coupler, but the shaft, CD, does
not pass through either of the wind-
ings.

The actual instrument is shown in
side elevation in Fig. 2, and in front ele-
vation in Fig. 3. As explained before,
its essential parts consist of the primary
coil, A, the secondary coil, B, and the
shaft, D, all mounted upon the base, E,
and upright, F.

-
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The working drawings of the coil, A,
are shown in Fig. 4. It is made by wind-
ing a ribbon of flexible micanite, cellu-
loid, cardboard, or other insulating me-
dium 1 in. wide over a disc of wood 4
in. in diameter. The disc is put on a
winding-machine, the outer surface of
the coil-form shellacked, and the wire
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wound on evenly. Taps should be taken
out every second turn, until 14 turns
have been reached; then every 14 turns
until 84 more turns have been reached.

Fia. 3

The method of connecting these to the
switches will be explained later. When
the shellac is dry, the coil should be re-
moved from the disc, and neatly ta
with silk or cotton insulating tape. This
is painted over with asphaltum, and when
dry the coil will be entirely finished. The
various steps in this construction may
be clearly understood by reference to
Fig. 4a.

The working drawings of the secon-
dary coil, B, are given in Fig. 5. Here
it will be seen that the coil-form con-

sists of a wooden disc glued between
two discs of thin wood veneer, hard-
rubber, or heavy cardboard of a slightly
greater diameter. A small hole in which
to mount the shaft is drilled at the cen-
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ter of the coil at an angle of 45° to the
latter. The wire is now wound on, taps
being led out every 15 turns, until 105
turns have been wound on. It may be
stated here that in constructing the pri-

and secondary coil-forms, if it is
possible to obtain the use of a lathe,
these should be turned solid out of wood
or other insulating material as a much
neater job will result.

The working drawings of the base, E,
and upright, F, are shown in Fig. 6.
The base needs no explanation, but some-
thing may be said concerning the up-
right. A neat manner of constructing
this and concealing the wiring to
the switches at the back, is shown in the
working drawings. The part carrying the
switches and connections consist of a
hard-rubber sheet, F, at the back of
which is screwed a neat wooden frame,
G. A shallow rabbet is cut at the back
of this frame to admit a sheet, H, of

DeaTAI. oF
PRIMARY COiL

INSULATING BAND

micanite, hard-rubber, or any other suit-
able insulating material, which covers
up and conceals the wiring.

The complete details of the secondary
switch are shown in Fig. 7, together with
the shaft, D, which carries the secon-
dary coil. It consists of a hard-rubber
knob, 1, having a 4 in. hole drilled
through its center. To this knob is
screwed the brass switch-lever, 2, the
end of which bears upon the contact-
point, 3. These parts are of the same
general type as described by the writer
on page 45 of the April, 1913, issue of
Modern Electrics. The knob, 1, pivots
upon the brass tube, 4, which also makes
electrical contact with lever 2 through
the heavy brass washer, 5. This tube, 4,
is threaded with a 14-24 machine screw
thread. At the front end a thin brass
nut, 6, is screwed on, and neatly sol-
dered there. At the back a somewhat
heavier nut, 7, is screwed on, but not
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soldered. This latter has a small phos-
phor-bronze spring compressed under it,
to keep up an even friction between 2

rFa.8
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and 5. The connection to the switch-
lever is to be soldered to the nut, 7.
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substituted for those mentioned above,
but the elimination of dead-ends does
not increase the efficiency of the instru-
ment to as great an extent as might be
thought from reading some articles
which have recently appeared on this
subject. The use of two switches for
the primary allows of extremely close
regulation, and yet keeps down the con-
tact-points to a reasonable number. In
use, the right-hand (coarse adjustment)
switch is adjusted first, and then the left-
hand (fine adjustment) is used for close
tuning. A little thought will show that
this takes less time than is required for
adjusting a single switch having only
a fairly close regulation.

The exact shape and construction of
the pieces, M and N (upon which lat-

FRONT ELEVATION

SECTION THROUGH X-Y

The shaft, D, consists of a brass rod
34 in. in diameter and is threaded with
an 832 M. S, thread at one end. A
small electrose knob C, is screwed over
this end and a small prass index, 8,
clamped between it and a nut, 9. Small
brass cotter-pins, 10, are inserted at the
places shown on the shaft, D, to limit
its longitudinal play.

The primary switches, L and K, are
very nearly the same as the secondary
switch and working drawings of them
are shown in Fig. The construction
and dimensions are self-explanatory and
need not be described further. ?; de-
sired, no dead-end switches, such as were
described on page 476 of the August,
1913, issue of Modern Electrics, may be

ter the support, O, is also mounted)
which hold the coil A to the base and

7ia 7 DaTaiLe oF Bwitcw J —

upright, may be easily seen from Fig. g,
which gives working drawings. These
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are first cut from a rectangular block
with a saw, the grooves cut out with a
gouge and chisel, and finally sand-
papered.
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the diagram may be unfamiliar to some
readers and for this reason is repro-
duced herewith in Fig. 10.

The loose-coupler which has just been
described has a wave length of about
1,000 metres, but by altering the dimen-
sions an instrument of almost any maxi-
mum wave length may be obtained. If
well made according to the specifications
given above, this rotary transformer will
not only be easier to construct than many
other types, but will be a good deal

~ K |

After all the parts have been con-
structed and seen to fit together, they
should be finished. The wooden parts
should be stained and varnished or pol-
- ished, the latter giving a far more beau-
tiful effect. The hard-rubber parts
should be well rubbed, using a little car-
bon disulghide if necessary, to get a good
polish. The brass parts are also to be
polished and then lacquered, a good pro-
cedure for which was described by the
writer on page 140 of the May, 1913,
issue of Modern Electrics. If desired,
the metal s may be nickel-plated, but
besides being more difficult than lacquer-
ing, this does not look nearly so well
and somewhat lowers the efficiency of
the instrument.

The loose-coupler is now ready to be
wired and on account of the fact that
two switches are used on the primary,

" as

.
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stronger and more substantial, aside
from giving better service. It can be
adapted to be used as a variometer.

— e
PRIMARY ———— — »
CreuT —_— ﬁ‘"\O
— SECONDARY

CIRCUIT

F16.10 WIRING DIAGRAM .
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Simple Home-Craft Furniture

of Various Pieces

The First of a Series of Articles Describing the Making

By G. Lane.

Illustrated from drawings made by -the author.

LTHOUGH our modern furniture
stores supply us with every kind
and style of furniture, at almost any
price we are willing to pay, factory-
made furniture is not always appre-
ciated as much as something we make
ourselves. A young man might well
be proud of his room if he can say he
made practically all the furniture in it.
And so, under this title, drawings are
going to be given, for practically all
the furniture needed to furnish a boy’s
room, one piece at a time.

The first thing to be considered is
the necessary material. Of course,
quarter-sawed white oak is the best
wood for cabinet work; it has beauti-
ful grain, and is not apt to warp or
shrink. But sometimes the price is
very high, or perhaps the best grade
is not obtainable. Plain sawed red oak
is next in rank, often having very beau-
tiful grain looking better in a piece of
furniture than quartered oak that has
not been carefully selected. There are
several other woods that might be
used, although oak should be employed
if possible. Cypress might be used to
good advantage; it is very soft, works
easily, and takes a nice finish. It is
more suitable for porch or lawn furni-
ture, however.

One cannot be too careful in buying
lumber for cabinet work. Nothing is
more discouraging to an amateur cabi-
net maker than to find his lumber warp-
ing out of shape before he even gets it
cut to size; or to find that the furnace
heat has curled a table top in one win-
ter’s use. This may be prevented to
some extent by storing the lumber in
a dry place, and if necessary, clamping
several boards together with hand
screws. Clear, select, kiln-dried lum-
ber, free from sap, knots and shakes,
should always be bought; remember
the best is none too good for cabinet
work. If the wood has knots or shakes,
there is considerable waste in cutting

.

to avoid these. If there are sap streaks
they will stain a different shade.
A small piece of furniture has been

selected e foot or leg
rest. T 1andy as well
as comf
is desir:
or linen

imitation or real leathe

the cushion should be

smaller than the top of

shelf underneath will b

for papers and magaz

drawer, which opens frc

is to accommodate house slippers. The
oak for this can be purchased in one
piece, and the whitewood in one piece,
as shown in drawing.

First, saw off square the two upright
pieces for the ends, and the three pieces
for the shelves. Use the best part of
your board for the ends and top as they
are the pieces that will show the most.
Now smooth up all surfaces that are
going to show; that is, both sides of
the end pieces, and the top of the first
and second shelves. This may be done
with a cabinet scraper, although a very
sharp, smoothing plane is faster and
better if handled carefully. Smooth
also the edges of all pieces. Be sure
all pieces are exactly the right length
and square. Lay out the rounding parts
at the top and bottom of the end pieces.
Saw these if possible on a band saw or
jig saw; if done by hand, saw as near
as possible to the line, on the top end,
with a common saw, and finish with a
sharp plane or spoke shave. In cuttin
the curved parts at the bottom by hand,
it is suggested that a row of holes be
bored just inside of the line, then con-
nect these holes with a compass or
turning saw. Finish up with a sharp
gouge. Lay out grooves for the cross
pieces, and saw if possible with a miter
saw, taking the waste wood out with a
chisel. Bore gimlet holes for the screws
and assemble these pieces without glue,
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using 134-inch round head blued
screws. Measure the space for the

drawer, and see if it corresponds with
the drawing. Cut out the drawer fronts
to fit the openings and then rip out
the sides of the drawer, using the re-
mainder of the whitewood for the bot-
tom of the drawer. The grooves nec-
essary in making the drawer may be
ripped out very quickly on a circular
saw, or cut in with a rabbeting plane.
Wooden knobs are suitable for this
drawer, although if these cannot be
turned or bought, a copper or oxidized
pull looks very good. After the drawer
has been assembled and fitted, take out
the screws from the end pieces, taking
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finish. Before any finish is applied, the
work should be examined carefully, to
see that it is free from planer or sander
marks. Passing the tips of the fingers
over the surface should help to locate
any that escape the eye. All worm
holes, nail holes or other imperfections
should be filled with beeswax or crack
filler, colored to match the stain. The
surface is generally sand-papered, al-
though sand papering fills the grain of
the wood with a dust of sand and wood
that keeps the stain from penetrating
properly, hindering the stain from
bringing out the grain as it otherwise
gvo.u{ld, and causing a cloudy looking
nish.
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everything apart, and glue the joints.
Put together again quickly, using fur-
niture clamps if necessary. If preferred
the pieces may be stained and then put
together. Be sure to stain every side
of every piece, or the moisture will
work into the unfinished side and not
the finished, and the piece will warp.
FINISHING.

The next important step is finishing.
This will be covered at this time, so it
will not be necessary to repeat it in
the other articles that will follow. A
suitable finish must be decided upon,
depending somewhat upon the wood.
The first necessity of a good finish is
a good surface upon which to put the

The particular shade or color you de-
sire to stain your furniture depends, of
course, upon your individual choice.
You may wish to match furniture al-
ready in use, or to match the wood-
work in your room. The real dark, al-
most black shades are being replaced
by the softer, more pleasing shades of
brown, thus giving a greater chance
for a harmony of pleasing colors in the
interior decorations of the room. Wall
coverings, curtains, rugs, etc.,, may be
obtained that make very artistic color
schemes with brown furniture.

Having decided on what shade is de-
sired for the finish of the furniture
there are two separate ways you may
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obtain them. It is possible to buy pre-
pared stain, picking out the desired
shade from a stained sample, or one
may mix the stain himself. Both ways
have their advantages. The prepared
stains are costly, but you are practi-
cally sure of good results providing a
reliable stain is used, and the shade
may be duplicated months afterwards
on another piece if desired. If you mix
your own stain, you can experiment
until the desired shade is found, but if
you wished to stain another piece to
match, you would probably experiment
for some time before the same shade
was reached. Mixed stains often cloud
the grain; prepared stains bring out
the grain better, particularly in oak.

If prepared stain is used, a good pen-
etrating oil stain is recommended, or
a reliable spirit stain, although spirit
stains, generally speaking, are harder
to apply on large pieces than oil stains,
as the spirit stains dry very fast and
the brush marks sometimes show
where they lap. Spirit stains must be
wiped off as you go along, while oil
stains are left on several minutes, gen-
erally, before rubbing off. Explicit di-
rections should accompany each can
of prepared stain. Whatever stain is
used, experiment on a piece of scrap
wood im order to determine just how
long to leave it on to get the desired
shade.

A good stain is made in the follow-
ing manner: Mix burnt turkey umber
with raw linseed oil to form a paste,
then thin with turpentine. The dry
powder may be used, but better results
follow if the umber is ground in japan.
This shade may be darkened by adding
drop black in small quantities, or made
a lighter and more reddish brown by
adding burnt sienna. A filler may be
added in the form of silex, or if silex is
not obtainable, add a small quantity of
pumice stone and whiting. Another
good stain is made by thinning as-
phaltum varnish with turpentine.

With either stain the filler may be
applied separately and obtained in a
paste form to match the stain. The
final coats in finishing depend upon the
wishes of the finisher. The piece may
be given a coat or two of thin white
shellac, or one coat of thin shellac and
one or more coats of furniture wax.
The wax may be bought ready for use,
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or it may be made by melting beeswax
with a little paraffine, and after it is
taken from the fire add enough turpen-
tine to make it soft when it cools. The
turpentine is very inflammable, and
should not be added while the wax is
near the fire. Several firms have on
the market what they call “dull fin-
ishes.” These are suitable for mission
furniture, giving something of the ef-
fect of rubbed varnish.

Whatever finishes are used, one can
not apply them too carefully. It is
suggested that you wait twenty-four
hours between coats, and wax should
stand several days before another coat
is applied.

FRENCHMAN INVENTS
GINES OF DEATH

An obscure inventor named Sava Ro-
gozea has just demonstrated discoveries
which promise to revolutionize rifle fir-
ing.

His invention consists of a special
cartridge and double inflammable bullet,
primarily designed for the destruction
of airships. In his experiments Rogo-
zea used an old gun bullet. Although
his cartridge was filled with powder,
spectators were astonishéd to see neither
smoke, flash, nor recoil as he fired, the
strange, long bullet traveling fleet and
straight to the butt, instead of executing
a series of irregular bounds, as it should
have done, according to accepted balistic
laws. The bullet carried 1,200 meters,
but it is calculated that with a modern
rifle it would have carried 3,000 meters.

Rogozea also claims to have invented
a cannon costing only. 300 francs, or
about $60, easily carried by two men,
which can throw a shell 7,000 meters.
Another invention which he has brought
forward is a shrapnel shell which scat-
ters its contents along the level of the
ground.—Dr. Leonard K. Hirshberg.

A CORRECTION

‘Attention is drawn to an error that
was made in the article entitled, “The
Seibt Direct Reading Wave Meter” that
appeared on pages 25 and 26 of the
January issue. e price on this instru-
ment was quoted at about $40.00 in Ger-
many, or $58.00, including duty in the
United States. These prices are incor-
rect and should be $282.00 in the United
States, duty paid.

EN-




Judging from the many pleasing com-
ments that have been received regarding
the January issue of the mew consolidated
magazine MoberN cs AND MecHANICS,
it is evident that the editorial policy of this
publication is meeting with the approval of
practically all the readers. .

The attention of all the readers is directed
to the excellent article on the construction of
small alternating current motors prepared
by Dr. A, E. Watson, EE,, Ph.D,, which was
promised for the January issue, but could
not be prepared in time to be used in that
number. This article, to our knowledge, is
the first of its kind ever published. By fol-
lowing the directions given by the author, any
reader can construct a small alternating cur-
rent motor of any size best suited to his re-
quirements,

In this issue may be found several ar-
ticles of unusual interest. For instance,
there appears an article on the art of bend-
ing wood that is highly instructive and in-
teresting. Almost every reader has, at
some time or other, attempted to bend
wood and met with failure. But the bend-
ing of wood is simple if one knows the
secret. Read the article and acquire the
knack!

Probably no less interesting is the article
describing the making of an attractive foot
rest. This article is the first of a series that
will cover the making of every piece of fur-
niture necessary for the room of a boy. All
the pieces described will be designed along
substantial lines while at the same time pos-
sessing pleasing appearance.

The first instalment of the series on the
construction of high frequency, X-ray and
ozone apparatus should prove of interest to
practically all readers. In this first chapter
the construction of a large coil is explained.
A chapter will be published each succeeding
month until the entire series has been
completed.

The leading feature of this issue is the
article on explosives that was announced
in the January issue. Owing to the great
length of this article it has been found nec-
essary to publish it in two or three parts.
Every well-known modern explosive is cov-
ered in the article and it is written so as to
entertain as well as instruct.
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All contributors to the Experimental De-
partment should bear in mind in submit-
ting articles that they must contain some
original idea. Although improvements on
previously described apparatus or experi-
ments may sometimes prove of sufficient
interest to warrant publication, it more
often happens that the improvements do not
contain sufficient merit. The scarcity of
snappy, original contributions has necessi-
tated the reducing of the number of articles
appearing in the Experimental Department
of this issue, since it is our desire to pub-
lish only the best of articles for the read-
ers of Mopeen ELecTRICS AND MECHANICS.

Many inquiries have lately been received
asking whether there is danger from light-
ning when an aerial is erected on a build-
ing. This subject has been covered several
times in this magazine, but for the benefit of
those inquiring at present, a few comments
will be made here. If an aerial is properly
insulated and grounded during thunder
storms, there is absolutely no danger from
lightning. The rules of the Fire Under-
writers require that the aerial be grounded
through a 100 ampere switch and the grouna
lead be at least a No. 4 B. & S. conductor
or equivalent. The ground connection
through this lead must be made on the sup-
ply side of the water meter. When an
aerial is properly grounded, it acts in the
same capacity as a large lightning rod, and
rather than endanger groperty, it protects
it from damage by lightning by offering a
low resistance path for the bolt to dis-
charge to the ground. It is best to have
the installation examined by a Fire Under-
writer inspector in each instance,

Among the many leading articles in the
March issue will be an interesting and orig-
inal contribution on the Edison effect and
valve detectors. This article not only cov-
ers numerous points regarding valve de-
tectors, but it also contains the results of
considerable research work on the part of
its author. The instalments of all the serial
articles will also ap})ear—-the second chap-
ter on the making of high frequency, X-ray
and ozone apparatus, the second part of the
article on explosives in which modern com-
positions will be dealt with, and the sec- °
ond article on the making of furniture for
a boy’s room, which in this instance will
cover the construction of an arm chair,
There will also be an article describing the
electrical equipment of that leading engi-
neering achievement of modern time e
Panama Canal.
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What and Why
Is the Internal Bath?

By C. Gilbert Percival, M. D.

HOUGH many articles have been
written and much has been said
recently about the Internal Bath,
the fact remains that a great

amount of ignorance and misunderstand-
ing of this new system of Physical Hygiene
still exists.

And inasmuch as it seems that Internal
Bathing is even more essential to perfect
health than External Bathing, I believe that
everyone should know its origin, its pur-
pose and its action beyond the possibility
of a misunderstanding.

Its great popularity started at about the
same time as did what are probably the
most encouraging signs of recent times—
I refer to the appeal for Optimism, Cheer-
fulness, Efficiency and those attributes
which go with them and which, if steadily
practiced, will make our race not only the
despair of nations competitive to us in busi-
ness, but establish us as a shining example
to the rest of the world in our mode of
living.

These new daily “Gospels,” as it were,
had as their inspiration the ever present,
unconquerable American Ambition, for it
had been proven to the satisfaction of all
real students of business that the most suc-
cessful man is he who is sure of himself—
who is optimistic, cheerful, and impresses
the world with the fact that he is supremely
confident always—for the world of busi-
ness has every confidence in the man who
has confidence in himself.

If our outlook is optimistic, and our con-
fidence strong, it naturally follows that we
inject enthusiasm, “‘ginger” and clear judg-
ment into our work, and have a tremendous
advantage over those who are at times more
or less depressed, blue and nervously fear-
ful that their judgment may be wrong—
who lack the confidence that comes with
the right condition of mind and which
counts so much for success.

Now the practice of Optimism and Con-
fidence has made great strides in improving
and advancing the general efficiency of the
American, and if the mental attitude neces-
sary to its accomplishment were easy to
secure, complete success would be ours.

Unfortunately, however, our physical
bodies have an influence on our mental at-
titude, and in this particular instance, be-
cause of a physical condition which is uni-
versal, these much-to-be-desired aids to
success are impossible to consistently enjoy.

In other words our trouble, to a great
degree, is physical first and mental after-
wards—this physical trouble is simple and
very easily corrected. Yet it seriously af-
fects our strength and energy, and if it is
allowed to exist too long becomes chronic
and then dangerous.

Nature is constantly demanding one
thing of us, which, under our present mode
of living and eating, it is impossible for us
to give—that is, a constant care of our diet,
and enough consistent physical work or ex-
ercise to eliminate all waste from the
system.

If our work is confining, as it is in almost
every instance, our systems cannot throw
off the waste except according to our activ-
ity, and a clogging process immediately
sets in. '

This waste accumulates in the colon
(lower intestine), and is more serious in its
effect than you would think, because it is
intensely poisonous, and the blood circu-
lating through the colon absorbs these
poisons, circulating them through the sys-
tem and lowering our vitality generally.

That’s the reason that biliousness and its
kindred complaints make us ill “all over.”
Tt is also the reason that this waste, if per-
mitted to remain a littlc tno long, gives the
destructive germs, whicn are always present
in the blood, a chance to gain the upper
hand, and we are not alone inefficient, but

il B
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really ill—seriously, sometimes, if there is
a local weakness.

This accumulated waste has long been
recognized as a menace, and Physicians,
Physical Culturists, Dietitians, Osteopaths
and others have been constantly laboring to
perfect a method of removing it, and with
partial and temporary success.

It remained, however, for a new, rational
and perfectly natural process to finally and
satisfactorily solve the problem of how to
thoroughly eliminate this waste from the
colon without strain or unnatural forcing—
to keep it sweet and clean and healthy and
keep us correspondingly bright and strong
—clearing the blood of the poisons which
made it and us sluggish and dull spirited,
and making our entire organism work and
act as Nature intended it should.

That process is Internal Bathing with
warm water—and it now, by the way, has
the endorsement of the most enlightened
Physicians, Physical Culturists, Osteopaths,
etc., who have tried it and seen its results.

Heretofore it has been our habit, when
we have found, by disagreeable and some-
times alarming symptoms, that this waste
was getting much the better of us, to re-
pair to the drugshop and obtain relief
through drugging.

This is partly effectual, but there are sev-
cral vital reasons why it should not be our
practice as compared with Internal Bath-
mg—

Drugs force Nature instead of assisting
her—Internal Bathing assists Nature and
is just as simple and natural as washing
one’s hands.

Drugs, being taken through the stomach,
sap the vitality of other functions before
they reach the colon, which is not called
for—Internal Bathing washes out the colon
and reaches nothing else.

To keep the colon consistently clean,
drugs must be persisted in, and to be effec-
tive the doses must be increased. Internal
Bathing is a consistent treatment, and need
never be altered in any way to be continu-
cusly effective.
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No less an authority than Professor
Alonzo Clark, M.D,, of the New York Col-
lege of Physicians and Surgeons, says: All
of our curative agents are poisons, and as a
consequence every dose diminishes the
patient’s vitality.

It is rather remarkable to find, at what
would seem so comparatively late a day, so
great an improvement on the old methods
of Internal Bathing as this new process,
for in a crude way it has, of course, been
practiced for years.

It is probably no more surprising, how-
ever, than the tendency on the part of the
Medical Profession to depart further and
further from the custom of using drugs,
and accomplish the same and better results
by more natural means; causing less strain
on the system and leaving no evil after-
effects. .

Doubtless you, as well as all American
men and women, are interested in knowing
all that may be learned about keeping up
to “concert pitch” and always feeling bright
and confident.

This improved system of Internal Bath-
ing is naturally a rather difficult subject to
cover in detail in the public press, but there
is a Physician who has made this his life’s
study and work, who has written an inter-
esting book on the subject called “The
What, The Why, The Way of ‘the Internal
Bath.” This he will send on request to
anyone addressing Charles A. Tyrrell,
M.D., at 134 West 65th Street, New York,
and mentioning that they have read this in
Modern Electrics and Mechanics.

It is surprising how little is known by
the average person on this subject, which
has so great an influence on the general
health and spirits.

My personal experience and my obser-
vation make me very enthusiastic on Inter-
nal Bathing, for I have seen its results in
sickness as in health, and I firmly believe
that everybody owes it to himself, if only
for the information available, to read this
little book by an authority on the subject.
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MISTAKEN
First Coster (outside picture dealer’s

window)—Who was this ’ere Nero,
Bill? Wasn’t he a chap that was al-
ways cold?

Second Coster—No; that was Zero;
anuver bloke altogether—T'it-Bits.

A NEW THEATRE HAT

In going to the theatre, Mr. Groucho
walks in front of his wife, who is wear-
ing an artistic hat,

In the theatre, however, he sits behind
her, and the usefulness of the hat be-
comes evident as well as the reason for
the sudden politeness.—Le Pele Mcle.

NOT VACUUM CLEANERS
“Mind cures are not always success-
ful”
“Of course not. They've got to have
something to work on.”—Baltimore
American,

NEVER QUIT
“In the old days doctors used to bleed
patients for most of the diseases.”
“They still do, my boy ; they still do.”
—Detroit Free Press.

A PATRICIAN

“Why did she withdraw after receiv-
ing the nomination?”

“They told her, if elected, she would
become a member of the Common Coun-
cil, and you know how particular she
is.”

IT DID NOT MATTER

Doctor—Tell me, my friend, what do
you take as an aperitive ?

The Patient—It will be whatever you
desire, Doctor ; I have no particular pref-
erence—Le Pele Mele.

ELDER SISTER
The One—"“Who is the girl that just
passed ?”’
The Other—*“That’s Miss Nutt.”
The One—‘“Hazel ?”’
The Other—‘“Ches.”—Illinois Siren.
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Selenium and Selenium Cells
By Wm. R. Bowker

ELENIUM, an element belonging

to the sulphur group, was discov-

ered by Berzelius in 1817. This metal-
loid appears like sulphur in various
modifications. When newly obtained
by precipitation with acids out of a so-
lution of selenic acid, it forms an amor-
phous brick-red powder. By melting
and then slowly cooling this, we obtain
a black, shining and brittle mass, in ap-
pearance much like sealing-wax. In

this state, selenium is almost a non-

conductor to electricity.

The conductivity is, however, im-
proved by slowly heating this form of
selenium to 200 degrees Centigrade,
when the selenium assumes a crystal-
line condition, having a gray, metallic-
looking surface. In 1873 it was discov-
ered that the element selenium in its
metallic state possessed the wonderful
property of having its electrical resist-
ance decrease under the influence of
light and it was subsequently found
that the greenish-yellow rays of light
were the most active. It has also been
shown that the change of resistance
varies directly as the square root of the
illumination and that the electric resist-
ance is less with a high electro-motive
force than with a low one.

Among the first who tried to put this
remarkable property possessed by sel-
enium into practical use was Werner
Siemens. In 1875 he devised a selen-
ium cell consisting of two platinum
wires, wound in the form of flat spirals;
the selenium being formed into narrow
strips between these. In constructing
a photometer, Siemens successfully ob-
tained selenium cells with a sensitive-
ness up to 15 to I; that is to say, the
electrical resistance of his selenium
cell decreased in the ratio of 15 to I
when taken from the dark and placed
in the sunlight.

In 1879, Graham Bell and Sumner
Tainter engaged in carrying out a num-
ber of highly interesting experiments
with an apparatus which they called
the “photophone.” They made the sel-
enium cells by placing small round
discs of metal one on top of the other,
inserting thin and smaller discs of mica
between these and filling the remaining
space between the metal discs with sel-

enium. In this case the resistance of a
cell, which in the dark was 300 ohms,
decreased in sunlight to about 100 to
150 ohms. This comparatively small
sensibility was compensated by the low
resistance of the cells.

Many designs and constructions of
selenium cells have been introduced
since then and used in various experi-
ments. As early as 1880 Perry, Shel-
ford-Bidwell and others invented ap-
paratus for transmitting photographs
by the aid of selenium cells; while in
1890, Bidwell demonstrated to the Lon-
don Physical Society the sensitiveness
of selenium to light, using an appa-
ratus containing a selenium cell, a sen-
sitive relay and an electric bell.

A strong instantaneous effect is ob-
served at the moment when light first
falls upon selenium and the effect grad-
ually increases for some time if the ex-
posure to light is continued.

Professor W. S. Adams found that
the exposure of a plate of selenium to
the light of an ordinary wax taper at a
distance of 20 centimeters diminished
its resistance by about one-eighth.
Selenium is a very poor conductor of
electricity, its resistance being more
than a thousand million times that of
iron.

The most striking effects are ob-
tained by constructing a selenium cell
on the following plan. A strip of mica
or some other substance of high insu-
lating power is notched at both edges,
and a copper wire is wound around it,
leaving alternate notches vacant. Its
ends are secured; one being left dead
and the other attached to a binding-
post. A second wire is then wound in
the intervening notches and similarly
fastened. This second wire must not
touch the first, but should be very close
to it. The face of the plate is then
thinly covered with selenium, which
must be melted on and allowed to cool
slowly, being carefully annealed so as
to assume the crystalline physical for-
mation. This selenium thus affords the
only medium of electrical communica-
tion between the two wires. If the two
terminal binding-screws are connected
to a battery and a high-resistance mir-
ror-galvanometer, the exposure of the
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The Perfect Fastener

The illustrations on either side of this an-
nouncement show ordinary Bolts and
Screws fitted into U, S. EXPANSION
SHIELDS. The center cuts at top and
bottom show U. S. Shields as they are in-
serted in Walls of Brick, Stone, Concrete
or Other Masonry. When the bolt or
screw is turned into the Shield a positive
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fastening is there to stay.

U. S. Expansien Shields are Adjustable!

The Wedge-Nut principle characterizes all
U. S. Expansion Shields which permit of
the Expansion being increased and fasten-
ings “taken up” or retightened after heavy
vibration or excessive strain may have
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with other and NON-ADJUSTABLE
types of Expansion Shields.
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meet the varying requirements of all those
having fastenings or attachments to make
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U.S.Expansion Bolt Co.

Mudson Terminal Bidg., NEW YORK

Vol. 28. No. 2

When writing, please mention ‘“Modern Electrics and Mechanics.”




February, 1914 MODERN ELECTRICS AND MECHANICS

face of the cell to various degrees of
light will indicate strongly marked ef-
fects on the galvanometer. If a disc
of cardboard is cut away in sectors and
rapidly rotated between the face of the
cell and the sunlight or any other
strong light in such a manner that the
cell is alternately in light and shadow
as the sectors pass, the fluctuations of
current thus produced can be detected
by means of a telephone, which will
give a very audible hum. This is a
very severe test of the quickness of the
action, for a thermo-pile gives no sound
under the same conditions. This com-
bination of a selenium cell with a tele-
phone is called a “photophone,” and
with a modified form of it, articulate
sounds have been transmitted to a con-
siderable distance by light rays. The
invention is due to Professor Graham
Bell, the inventor of the telephone, and
the form of cell above described was
introduced by Mr. Shelford Bidwell.

In the photophone, articulate speech
can be transmitted to a considerable
distance by the simple agency of a
beam of light. Its performance de-
pends not only upon the action of light
on crystallized selenium, but also on
the fact that a thin plate of glass be-
comes alternately convex and concave
when sound waves fall upon it.

A plate of microscope glass that is
silvered in front is fitted into a mouth-
piece like that of a telephone, the sil-
vered face facing outwards and con-
stituting the transmitter.

A powerful beam of solar or electric
light is directed by a large mirror on
the transmitter and is reflected in par-
allel rays by means of a suitable lens.
The rays then fall upon a parabolic
mirror at the receiving end and are con-
verged or focused on a selenium cell
which is connected in circuit with a
battery and telephone.

When the parallel beam of light is
concentrated on the selenium cell, the
latter will have a definite resistance and
no sound will be heard in the tele-
phone. But if the transmitter is spoken
into, the microscope glass vibrates,
changes its curvature and so causes the
beam, which falls on the parabolic mir-
ror, to be alternately diverging and
converging. The result is that the
quantity of light falling on the selenium

(Continued on page 204)
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LEARN HOW A PATENT MAY
BE MADE VALUABLE

Send for This { WHAT YOQU SHOULD KNOW

FREE BOOK wﬂﬁ; gngNVEN’I‘

'O INVENT
whichtellsyou { HOW TO SELL YOUR PATENT
Coples of mearest Patents and repert in every esase witheat charge
H. L. WOODWARD, 900 G St.,, Washington, D. C.

"WALTON HARRISON
No. 2 Rector Street, N. Y. City
[Formely Asst. Examiner U. S. Patent Office]

WIRELESS PATENTS

Also Electrical, Mechanical and Chemisal Patents

PAT E N T FOBR"{!ULgES

FOR YOU
Our free booklets tell how, what to invent, How
ToCHOOSE AN ATTORNEY, andsave you money.
Pmpmu- clients in all states. Best Bank
references. WRITE TODAY

D. SWIFT & CO., WiE3NcTan. b c.

stats, Transformers, Wireless Colls—Electrical Repair Mate-
rial; Telephone, Telegraph and Wireless Outfits;: Raw Materials;
Handbooks: Mini Hectric Rall and parts, Toys, etc. 60
mmoreolnwlnbﬂnzywmhbook(wm:m ocoupon)
v-— DOLLARS. (No

postals answered.
LTAHP :Lwrmc MF@. CO., Wite Bldg., Baitimore, Md.

MIATT erocires
patents | | MONEY

l 8 6 8 - l 9 l 3 nu%etthe:: I:dgo,o? ;‘;ﬁi:‘;.?“‘ your ideas and

We can do the same for you that we have done
for others. We know how things must be made
to have a market value.

With our staff of trained engincers and me-
chanics we are able to design anything no matter
how emall or how large; how simple or how in-
tricate the article may be we can handle it, and
save yeu money.

Don’t waste your meney on expensive patents
before you have your invention perfected, you
may have the same expense over again,

Our receipt for your idea is safer and 8 better
protection te you than anyene else can give yeou.
What Means Have You to Get in Com-

tact with the Right Peeple?

We are right in the center of all business and
it will be te your interest te censult us.

We Manufacture in Any Quantity
and make parts by the piece of every cenceivable
material with greatest accuracy.

GEARS eof all descriptions,
Differential and straight magnet winding, etc.

6. W.MIATT, Counselor atLaw | | piisiees 3w 202 o2

Soliciter of U. S. and Fereign Patests, otc. MULLER & JABLONSKY
Offices: Tomple Cour?, 5 and 7 Beskman St., NEW YURX Bank and Blescker St. New York

‘Phoae, 5437 Cortlandt; Night, 3390 Morningside

When writing, please mention “Modern Electrics and Mechanics.”
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Techaically Trained Men Needed
In Business Departments

Men like yourself who, owing te your

mechani and technical training, are
badl‘y‘ needed to eell either by Adver-
tis or personal Salesmanship.
Wh use you can give a more thor-
ough explanation of the mechanical

s of electrical mechanical ces—
machines, motors, etc. A

Now, since you have this great advan-
tage, of knowing the mechanical details—
learn how to ‘“‘commercialize_your knowl-
edw; Study Advertising or .

ithin a_few months after you enroll
with this University, you will be ready,
thoroughly . f taking any of the
numerous Posmons in the Business De-
partment of the large number of concerns
seeking ““Technically Men Commercul?
Trained” to either take charge of the Ad-
vertma Departments, Assist or become
Sales rrespondent, Copy Writer, Sales-
man, Traveling Business Promoter, etc.
The field is new, large and succeedingly
profitable.

SEND FOR BOOKLET TODAY

e?ldninz either our course in
Advertising or S8alesmanship

North American Hniversity

229 Pannlaa Claa Ruildine. Chicago

08 or Y WHIM Auto Business as Repairman, Chauftuir,
o Salesman or Auto Mechanicl, th
LYKES Dyke’s New idea Werking Medsl Sys-

: ORKING MODELS ¥ irs by mafl and our new
S TS, B amntiten o osition.  Magavios, “Soit:
Roe Bide.. ST.LOVIS. MO. geprting”and Lishtiss Systems. ' Don't
mise it—Bend for Booklet NOW |

Dyke’s Sehool of Motoring, Bex 9, Reo Bldg., St. Louls, Mo.

Obtain free booklet explaining
how the gunm WRITTl!;edlgE'I:H-
. i ICe,

9D Sib R Hife o Basenicd ey

%h- time, fﬁi&}?&" % con!
mu%: pot':l o ?n"gﬁ'é'
IC s €0
i T
n your own home,

Andl to play wo sight, in
68 DS 800D o

iven away, your uin-
MARCUS LUCIUS QUINN
CONSERVATORY OF MUSIC

__ 1626N. Nerdiag Ave. Dept. M. E. M. Chicage, M. /
When writing, please mention “M. E. and M.”
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SELENIUM AND SELENIUM
CELLS

(Continued from page 196)

is constantly varying with the words
spoken into the transmitter.

In addition to the type of selenium
cell previously described, a second type
of cylindrical shape with solid porce-
lain core has been manufactured by a
Berlin electrician who, by the aid of his
cylindrical cells and an up-to-date sys-
tem of wireless telephony by light,
succeeded in speaking over a distance
of several nautical miles.

The above two types of selenium
cells are manufactured with solid cores,
and thus possess the disadvantage of
being exposed to the light on one sur-
face only and the resulting loss of effi-
ciency can only be overcome by using
selenium cells without any core. The
manufacture of such cells involved con-
siderable difficulties, but a London elec-
trician, after much experimenting, suc-
ceeded in devising three types of selen-
ium cells which are exposed to light on
both surfaces.

The sensitivity of a selenium cell is
thus increased fully 75 per cent., and
the change of resistance takes place to
the full extent almost immediately.
The cells are manufactured in flat, cyl-
indrical and conical forms, and do not
differ much in sensitiveness. Each can
be employed for ordinary experiments
where the highest efficiency is required.
It is advisable, however, to choose the
most suitable form.

The flat selenium cells, having large
plain surfaces, work most satisfactorily
in diffused light, while the cylindrical
and conical cells show certain advant-
ages when fixed in the focus of a con-
centrating lens or a parabolic mirror.

The resistance of these selenium cells
ranges from 2,000 to 60,000 ohms. They
vary in sensitiveness from 4:1to 15:1;
that is, the resistance of a good selen-
ium cell decreases in the ratio of 15 to
1 when taken from the dark and ex-
posed to bright sunlight. The electro-
motive force to be used with these cells
varies for different experiments from
2 to 60 volts and the current should not
exceed 0.03 amperes. This compara-
tively low amperage is quite sufficient
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to actuate a sensitive galvanometer or a
telephone receiver, so that either one can
be inserted directly in the circuit of the
selenium cell and battery. If it is de-
sired to operate apparatus requiring a
stronger current, it must be worked
through the agency of a sensitive re-
lay. The selenium cells with plain sur-
faces are manufactured as devised by
Siemens. Two thin wires are formed
into flat spirals, and carefully placed on
a small disc of mica. A thin sheet of
crystalline selenium is placed on top,
and the whole is put under slight pres-
sure. This arrangement is heated to
about 220 degrees Centigrade, when
the melting selenium slowly fills the
narrow space between the two wires.

After cooling the cell is placed in a
paraffin bath and slowly heated to
about 180 or 200 degrees Centigrade,
when the selenium again assumes its
“crystalline”. condition. To show its
sensitiveness to light, the cell can either
be inserted in a circuit comprising a
battery and sensitive galvanometer, or
can be put in the circuit of a Wheat-
stone Bridge. The resistance of these
cells varies between 2,000 to 10,000
ohms and will drop in the ratio of 6:1
or 8:1 when the cell is exposed to
bright sunlight. The diameter of these
cells ranges from one inch to two and
one-half inches.

The “Photo-microphone” is an ap-
paratus used for transmitting speech by
the aid of light. This apparatus consists
of a highly sensitive selenium cell, a
manometric capsule with acetylene
burner, a large concave mirror on an
iron stand and an acetylene generator.
The selenium cell is connected with a
battery of nine dry cells and two tele-
phone receivers. It faces the small
acetylene flame which is fed by the
generator. The acetylene gas flows
through the manometric capsule which
is provided with a large membrane of
mica and a speaking tube. Speaking
against the membrane will result in
corresponding vibrations of the small
acetylene flame, which will, therefore,
continually alter its intensity. These
vibrations of the flame can be observed
in a rotating mirror.

The selenium cell being thus illumi-
nated, its electrical resistance continu-
ally alters and the oscillations of the

(Continued on page 227)
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PATENTS

If you have an mventxon which you wish
to patent you can write fu]ly and freely
to Munn & Co. for :&vme in regard “to
the best way of o ttmmg otection.
Please send sketches or a motleTo your §
mvcntxon and a deacnptxon of the device,
mmg 1ts operatxon

communications are strictly confiden~
tial. Our vast practxcc. exten:lmg over
a penod of more than sixty years, enables
us in many cases to advise in regard to
patentability without any expense to the §
client. Our Hand-Book on Patents is
sent free on request. This exphuu our
methods, terms, ctc., in regard to Patents,
Trade Marks, Fomgn Patents, ctc.

All patents secured through us are described without
cost to the patentee in the SCIENTIFIC AMERICAN.

MUNN & COMPANY
SOLICITORS OF PATENTS

351 BROADWAY, NEW YORK
and 625 F STREET, WASHINGTON. D. C.

INVENTORS

There is always a demand for
YOUR good INVENTIONS.

Consult me before you apply for
Patents in this or any other Country.

Your invention will receive my
personal attention.

YOTJ are entitled to the best service
and the strongest claims, why not get
both?

Send me sketch or model of your
invention and I will advise vou with-
out charge as to its Patentability,
Practicability, and possible commer-
cial value.

Write for CARD which will entitle
You to advice by mail FREE

ARTHUR PHELPS-MARR
Solicitor of Patonts and Electrical
Enginoor

106-110 Fulton St., New York

When writing, please mention “M. E. and M,”
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Book REVIEWS

Any book reviewed in these columns may be secured through
our Book Department.

INSTRUCTIONS IN PRINTING

A course in modern printing has recently
been published under the title of “Practical
Typography” in which many features serve
to highly recommend the work for use in
schools. :

“Practical Typography”* is published in the
form of a loose-leaf book with a durable
paper cover. The various sheets may be re-
moved for the further convenience of the
student in practicing the exercises. The con-
tents are arranged in the form of instructions
and also as “copy” for exercises, so that the
student can set up the type and at the same
time be taught certain information pertaining
to the subject of which the exercise is an
example,

The book covers the subject of printing
thoroughly, beginning with a treatise on cor-
rect spacing and finishing with the making up
of a book. The author’s long experience, not
only as a practical printer but also as a
teacher of printing, is strongly in evidence
throughout the work. All the instructions
represent the highest standards of modern
printing, and will enable the student to be-
come an expert compositor capable of
handling the most difficult composition.

Although the work is, of course, primarily
intended for the apprentice in printing, it
contains a mass of information that should
be invaluable to many skilled printers. The
suggestions on improved typographical ar-
rangements; the tables relating to the number
of ems contained in a pound of type, standard
book sizes, sizes of flat writing paper, stand-
ard sizes of ruled paper, standard envelope
sizes, number of words to an inch, number
of leads to a pound, standard book measure-
ments, sizes and weights of paper, standard
sizes of cut boards, and amount of paper re-
quired for a job; as well as many other sim-
ilar features will appeal to even the master
printer, advertising man, book publisher and
anyone else interested in modern printing.

* Practical Tvpography, bx Geo. E. McClellan.
Published by The Manual Arts Press, Peoria, Il
Contains 63 exercises and the necessary instructions.

Durable paper cover. Price, $1.50.

WIRELESS TELEGRAPHY

One of the most recent additions to the
Cambridge Manuals of Science and Litera-
ture is a short work on wireless telegraphy,
prepared by Mr. C. L. Fortescue, M. A., Pro-
fessor of Physics, Royal Naval College,
Greenwich, England.

This book, *“Wireless Telegraphy,”* has
been written by the author with the view of
explaining in as simple a manner as possible
the workings of a modern wireless station, as
well as the principles involved in this mar-
velous system of communication. Although

the subject of wireless telegraphy is neces-
sarily a highly technical one, the author has
made the explanations simple enoufh for any
reader possessing only a general scientific
knowledge to thoroughly understand them.
No attempt is made to delve deep into the
subject; the book being intended solely for
the layman,

The first few chapters are devoted to ex-
planations of the phenomena involved in wire-
less transmission and reception, and as far as
possible the author has given most excellent
mechanical analogies. Two chapters are de-
voted to the application of the principles in
actual wireless communication. The balance
of the book describes the uses of wireless
telegraphy on board ships, the use of wire-
less telegraphy between fixed stations over
land and sea, the employment of this means
of communication for naval and military pur-
poses, and, lastly, a short treatise on wireless
telephony.

This work is highly recommended to the
beginner or anyone desiring a general knowl-
edge of wireless telegraphy, and is a worthy
addition indeed to the Cambridge Manuals of
Science and Literature.

* Wireless Tclmraphg, by C. L. Fortescue, M.A.
Published by the Cambridge University Press, Lon-
don. For sale by G. P. Putnam’s Sons, New York
City. Contains 148 pages and 20 illustrations. Cloth
bound. Price, $0.40.

PATENTS AND TRADE MARKS

Inventors, investors and manufacturers, in-
terested in the development of new ideas will
welcome the work of Mr. Henry C. Thomson
entitled “Patents, Trade-Marks and Design
Patents” in which authentic information re-
garding these subjects is given in simple and
readily understood language. The author’s
experience as a patent attorney and general
patent expert has eminently qualifitd him to
prepare such a work in a compact form.

“Patents, Trade-Marks and Design Pat-
ents”* covers all the phases involved in the
developing of new ideas. It informs the
reader on the judicial aspects of patented in-
ventions, the financing of patent enterprises,
and every other topic connected with the
patenting of an invention and the litigation
which may ensue in the struggle that follows
for commercial supremacy. The author dis-
cusses claims and disclaimers, infringement
and injunctions, copyrights, prints and labels,
and damages and profits. In each case the
discussion is enhanced by the quoting of the
important points that have been brought up
in court cases. In order to make the work
more intelligible, the author has arranged it in
question and answer form throughout, and
has avoided the use of any confusing legal
expressions.
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A Great Technical Library
In Simple Language

Out of a world-wide experience in teaching the engineering trades and
professions by correspondence the International Correspondence Schools have
perfected the greatest system of textbooks in existence. More than $2,000,000
has been expended in their preparation and $100,000 is spent annually to
keep them up to date.

Prompted by many requests for these textbooks without the correspondence
instruction the publishers have issued a special edition from which the very
elementary subjects and examination questions have been omitted. These
volumes are now being offered for sale to the general public in lots of five or
more on easy monthly payments.

Choose the Books You Need Exclusive Features

The 119 volumes included in this Library cover ~They are more profusely illustrated
nearly every phase of mechanical and electrical thad any other technical books.

work, mining, architecture, advertising, business, angY g:r:ﬁt::ﬂxyx » simpler style

commercial law, etc. Being designed for home terms than any other tech-
study, these textbooks are written in the very  nical books.

simplest terms so that men with only an ordinary  The aro used as tht;hxt-
education can easily understand them. And each  200%%, B¥ ™Fre,, 02

volume isindexed and cross-indexed socompletely that  colleges and uni-
any desired information can easily be located ona  versities.
moment’s notice. The following is a partial list of '{hhqm kept
the different lines of work covered by this Library: oTougLy
givil Bn.gmte i:ee_ling . ggﬁnus :nd up
oncre ngineering emis o
Electrical Engineering Aummoﬁo date
Mechanical Engineering Architecture
Telep. and Teleg. Engineering  Shop Practice
Just indicate on the attached coupon the subject in which
you are interested and mail the coupon to us. ’lzhis will not
obligate you in the least but wi'l bring you a complete table
of contents of the volumes on this particular subject,
together with our plan of easy monthly payments.

- . ) lo TO Cﬁ.
. Box 992-[.,
. Scranton, Pa.

. Without obligating me
in any way you may send
- me catalog and dcscription
.. of volumes on the subjects
£ before which I have placed an X.
.. —Civil Engineering —Business
- —Concrete Engineering __Chemistry
- —Electrical Engineering __Automobile
. —Mechanical Engineering __Architecture
. —Telep. & Teleg. Engineering _Shcp Practice

Q9 0GP0V 0 O VO 9099909200000 000000%0

International Textbook Company L*" Nome
Box 992-L, Scranton, Pa. =" St.and No. ,
" City State

....’.0'..0'00.."0000.‘0.0000’0000‘

When writing, please mention ‘“Modern Electrics and Mechanics.”
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Typewriter Sensauons

Typewriter
and at $71.20
less tl:lanﬂthe

rigin ce.

Never gefore bas anything like this been at-
tempted, Dealers get $3.00 a month rent for this
make of mﬂ&hine. not dneuly as per{ect’rwothen 6!]1:
i , and you pay only
re Re A" MONTH “AND OWN IT.

A Guarantsed Typewriter $26.80

Perfect machines only, complete outfit,
nothing extra to buy, no strings of any
kind to this offer Just think of buying such
a typewriter for $8.80 down and $2.00 a month,
Cash price $27.40. Thousands of people have paid
$100.00 cash for Smith-Premiers. It’s standard,
by many considered the best typewriter ever built.
A key for each character, so each character is al-
ways the same, a type brush for cleaning the type
built into the machine; the tilting carriage throws
all previous writing in plain sight of the operator.

Comes to you with complete operating instruc-
tions, tools, waterproof cover, practice paper, every-
thing ready. It runs beautifully. Write as perfect
and clean-cut a letter as quickly and easnl{y as any
machine bought for $100.00. It's wonderfully sim-
ple; a child can_ operate it with half an hour's

ractice and rapidly attain speed. It's strongly
guilt and will give you years and years of honest
service and complete satisfaction.

Send the Coupon and We Will Ship Yeu Ths

Smith-Premier Typewriter

When the typewriter arrives, deposit with the ex-
press agent $8.80 and take the typewriter three days
and try it. If you find it to be the best type-
writer you ever saw, satisfactory in every respect,
keep it and send us $2.00 each_month, until our
special price of $28.80 is paid. If you don’t want
to keep it, return it to the express agent, and he
will give you bacl‘;vyour‘ls.so. and return the type-
writer to us e will pay the return express
charges. K i

You won’t want to send this machine back after
you have seen it and tried it. You can’t imagine the
perfection of these machines till you see one, and
the price is $71.20 less than the catalogue
price, and it is guaranteed just as if you paid

Oaly 200 orders will be filled on this offer.
Act y to be sure
This coupon states the terms. Fill it out, send it
now, today. You can’t lose, and it’s the greatest eco-
nomical typewriter opportunity you will ever have.

HARRY A. SMITH, Ne. 180 Nerth Desrbora Street, Chicago, fil.

Ship me a No. 3 Smith-Premier, f. 0. b. Chicago, a» de-
scribed in this advertisement. I will pay you the $20.00 bal-
ance of the SPECIAL $28.80 purchase price, at the rate of
$2.00 per month. The title to remain in you until fully paid
for. It is understood that I have three days in which to
examine and try the typewriter. If T chooso not to keep It I
will carefully repack it and return it to the express agent. It
is understood that you give the standard guarantee for one
year.

(M.B.2-14,

When writing, please mention “M. E. and M.”
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This book should be in the hands of those
who are interested in new inventions,
whether they be inventors, investors or manu-
facturers of patented specialties.

® Patents, Trade-Marks and Design Patents, by
Henry C. Thomson. Published by The Bellevue Pub-
ll;sl_nmz ‘g%lgpany, Boston, Mass. Leather covered.
rice, $6.00.

A BOOK ON SWITCHBOARDS
AND PROTECTIVE APPA-
RATUS

Under the title of “Switchboards, Switching
and Protective Apparatus,”* Mr. C. C. Adams,
B. S., Switchboard Engineer for the General
Electric Company, has prepared an interest-
ing and complete work on modern switch-
board practicee. The author is indeed well
qualified to write upon the subject he has
chosen, having been engaged for several years
in solving switchboard problems for one of
the largest electrical companies in the United
States.

The book opens with an introduction in
which the functions of the switchboard are
explained to the reader. Following, is a de-
scription of the various forms of switchboards
as well as a table of switchboard diagram
symbols. The work then goes on with in-
structions regarding the different arrange-
ment of instruments for diversified purposes,
and also a brief description of the different
component parts and instruments that go to
make a switchboard. The text is written from
a practical man’s point of view, the author
evidently having endeavored, in preparing the
work, to furnish an instructive guide for the
electrical engineer and electrician actively en-
gaged in switchboard construction or opera-
tion.

“Switchboard, Switching and Protective Ap-
paratus” is exceedingly well illustrated, not
alone with diagrams and drawings, but with
photographic views of the switchboards and
instruments.

* Switchboard, Switchi: and _ Protective Appa-
ratus, by C. C. Adams, B.S. Published by American
School of d i Il. Contains

orresp Chicago,
;{!)oonagcs and 72 illustrations. Cloth bound. Price,

INSTRUCTIONS IN DRAFTING

Under the title of “Drafting Room

Series,”* an interesting collection of in-
structive charts and text books has been pub-
lished for vocational schools, evening schools,
technical schools and engineering students.
. The series consists of text books divided
into three separate parts—Part 1, Reading
Machine Drawings; Part 2, Machine Draft-
ing; and Part 3, Interference of Moving
Parts and Tooth Gears. There are also 54 in-
struction plates printed on stiff, white card-
board. The entire series is contained in an
attractive cloth filing box on which the title
is printed in gilt. The top of the filing box
may be used as an easel when the cards are
being studied.

The entire work has been treated by the
author from an unique viewpoint. The in-
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structions on machine drawing are the result
of a new analysis of the processes of com-
mercial drafting by one that is a practical
draftsman, engineer and teacher. A striking
feature of the text books is that the author
“ has refrained from choosing merely difficult
and time-consuming problems, but instead has
selected problems that present certain prin-
ciples. he aim has been to develop skill,
not through repetition, but through under-
standing. In all, the series forms a very com-
mendable course in drafting for anyone de-
sirous of learning or attaining increased skill
in the art.

’Dru‘t‘:'uf Room Series, by Frederick H. Evans,
M.E. blished by The Manual Arts Press, Peoria,
Ill.  Contains three text books and 64 instruction
plates in_a cloth-covered filing box. Price, complete,
2.00. The three parts are offered separately, viz.:

art 1, $0.75; Part 3, $1.25 and Part 8, $0.90. The
foregoing prices include the filing box. If the box
is not desired, $0.25 may be deducted from these
prices,

MODERN ELECTRIC WIRING

Probably no better book could be found for
the practical electrician than the recently pub-
lished book entitled “Electric Light and Motor
Wiring,”* which is of the conventional vest-
pocket size.

The work opens with a discussion on the
various forms of circuits as well as the dif-
ference between, and the characteristics of,
alternating and direct currents. In the treat-
ment of each subject, the Underwriters’ point
of view is closely adhered to. Then follows
instructions in condensed form on the various
points that the electrician is confronted with
in every-day wiring for motors and lights.
The materials required; method of wiring for
different dwellings, stores and factories; the
installation of fixtures; cut-outs; the Under-
writers’ requirements for each instance; and
invaluable tables and formulz are only a few
of the many subjects covered by the book.
Although there are almost innumerable works
on elementary electricity as well as advanced
electrical engineering in all its branches, this
little volume covers a field that has strangely
been neglected. It is a practical book for the
practical electrician and it will prove a useful
addition to any electrical library,

® Electric Light and Motor Wiring, by Geo. J.
Kirchgasser. ublished by Electroforce Publishing
Co., 161-171 Michigan St., Milwaukee, Wis. C
270 pages and 142 illustrations. Leather cover. Vest.
pocket size. Price, $1.00.

A REDUCTION IN PRICE

Owing to the large number of copies printed
of the second edition of “Experimental Wire-
less Station” by Philip E. Edelman, the price
has been reduced from $2.00 to $1.50.

The wireless articles in this issue should
prove of considerable interest to those read-
ers who are interested in radio communica-
tion. The contribution describing tne com-
struction of a rotary tuning transformer is
profusely illustrated and thoroughly ex-
plained. The article regarding the Tarra-
gon is of timely interest, since it deals with
another means Uncle Sam has inaugurated
to enforce the wireless laws,
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‘3 zoo“‘mb.bu Typewnriter, Oarried in Grip or in
L

That Higher Priced Mackines Do. Overi33,000 in
Uso. No Typewriter {s Made Better. The Reason:
Beanett Pertabie Typewritor has less than 250 parts against 1700
to 8700 in others. That's why It costs $32 to $82 less. Built in
same factory by experts who make the famous Elliott-Fisher Billing
Machines that cost from $175 to $1000.

Pooket. Standard Keyboard. oes All

All important Improvements
al, indestructible

good
m for live agents
s0me open terri-
. Ask for details.
AS. BENNETT
'EWRITER CO.

. SYNDICATE
8lvd., CHICAGO

GREATEST BARGAINS in
HISTORY of TYPEWRITERS

3,000 Machines to Select From
Inderwoods. .... «¢....830.00
)ivers ....
L. C. Smiths
temingtons

ROYAIR ccccceecocncscse 30.00
imith Premfer ........ 16.50v

ces $10 and up. Expert repairing and

Every machine in perfect condition
ana guaraniced two _years. Write for our liberal
free trial offer and cut rate prices.

All-Makes Typewriter Exchange Co.
155 N. Clark St. Chicago, llI.

When writing, please mention “M. E. and M.”
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NEW THINGS

Electrical—W ireless—Mechanical

A COMBINATION BLOWING AND
VACUUM OUTFIT

There ar¢ many owners
of shops, factories or labo-
ratories that would not
hesitate to install a vacuum
cleaning outfit were it not
for the prevailing wrong
impression that such ‘an
equipment involves consid-
crable expense. Everyone
rcalizes the advantages of
a vacuum system of clean-
ing for either the home or
the place of business. But
the manufacturer is in a particularly good
position to dcrive the greatest berefit from
such an outfit, not only on account of the
cleanliness that can be effected in the plant
and office, but also from the fact that the
outfit can be used for a wide diversity of
other work in the establishment.

A ROTARY
VACUUM PUMP

A SIMPLE SEPARATOR TANK

In connection with most vacuum cleaning
outfits, there is generally supplied a rotary
vacuum pump such as that manufactured by
Leiman Bros., 62 John street, New York City.
This particular vacuum pump is not only lim-
ited to its use as a suction pump, but can
also be employed as a blower in connection
with sandblasts, gas furnaces, blowpipes, agi-
tation. etc., as well as many other uses such

as cleaning dust and dirt out of intricate
parts of machinery, electric motors, and other
similar equipment. This pump can also be
used for melting, brazing, annealing, etc.

Anyone can make a vacuum cleaning plant
without any expensive eguipment other than
a vacuum pump. In the accompanying illus-
tration is shown a simple separating tank that
can be readily constructed from an ordinary
40-quart milk can which can be procured at
the expense of a few dollars. The cover of
this can forms an air-tight tank and is there-
fore especially adapted for this work. A
round hole is cut in the cover and a pipe con-
nection made as shown in detail in the sketch.
The pipe or hose connecting the tank with
the cleaning tool is attached at this point. The
connection from the can to the pump is made
at the bottom in a similar manner. This can
is to act as a screen to prevent the dust and
dirt from entering the pump and it is there-
fore necessary to provide a screen in the can
to catch the dust and dirt. This is accom-
plished by means of a bag made in a suitable
shape to set into the can about three-fourths
of the way down, and to rest over the neck
of the can in such a manner that the cover
will be drawn down over the top, holding it
secure. This bag may be made of some suit-
able material such as canvas, canton flannel,
or silk bolting cloth, depending on the amount
of dirt and dust to be removed. The connec-
tion to the pump is made by means of a pipe
nipple and union. The machine is now ready
for operation after attaching a belt to the
pump from a motor or a line of shafting.

By following the simple directions given in
the foregoing paragraphs, anyone possessing
an ordinary mechanical ability can install a
complete vacuum cleaning outfit at a minimum
cost—the only appreciable expense bcmg the
cost of the rotary pump. Aside from its use
as a vacuum cleaner, such an equipment may
be used for a large number of purposes al-
ready mentioned.

A WIRELESS TESTING STATION

The firm of C. Brandes, Inc.. has recently
installed in its new offices at No. 1 Liberty
street, New York City, an claborate show-
room for the sale of standard wireless re-
ceiving apparatus from the best manufactur-
ers in the country, as wcll as for demonstrat-
ing its high grade line of wireless receivers.

In connection with this showroom, the firm
has erected a large aerial on the roof of the
btuilding—a 20-story modern skyscraper—for
the testing of wireless instruments and re-
ceivers. The aerial is over 350 feet high and
about 100 feet long. It is of the looped type
and comprises four wircs mounted on eight-
foot spreaders; the wires being brought down
from both ends to a point on the roof half
way between the extreme ends. In all, the
aerial is over 250 feet long.
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ﬂ Man who uses
old-fashioned screw-
drivers does so be-
cause his tool dealer
hasn’tshown himthe
various“YANKEE”
Ratchet Drivers and
their special advan-
tages. Man! Get
after your dealer—
on these ingenious

“YANKEE"

TOOLS

Ask to see this
‘“YANKEE” No. 10
“YﬁNKl!.ZE" Ratchet Screw-driver

0.
Right and lefy 2-in. Blade .35 6-in. Blade .70
. .o 3-in. .50 8-in. .80
ratchet: and rigid. . “ H "

. 4-in, .55 10-in. .90
Ratchet-shifter 5. “ 60 124 “ 1o
moveslenzthwise, >0 v =-in. :

No. 11 with Write for "' Yankee* Tool Book'" for me-
shifter that moves chanics and houscholders, or **‘ Yankes®
across the tool. ~  Toeels in the Garage for metorisss.

NORTH BROS. MFG. CO., Philadelphia
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The ““RED DEVIL" Family

IS A VERY LARGE ONE
OVER 3000 MEMBERS—GET ACQUAINTED

Here are two of them

No. 1124
8” and

This tool is Bonded, or insured for two years'
service. It is a handsome, thin nose model, and
will go into many places that the large, i)ulky
pliers will not get into. Your dealer has it—or if
not, we will send a sample on receipt of 60 cents,
post paid.

No. 542
Convenient

84” Size C

The most powerful n?per made. Hand honed
cutting edges. if your dealer can’t supply we will
send one sample on receipt of 76 cents.

Yow'll never find “Red Devil” o
Send for ‘Bookiet.” ° $00" 00k

SMITH & HEMENWAY Co0.

156-7 CHAMBERS ST. NEW YORK

ELECTRICIANS!

You need a screw-driver that will combine per-
fect insulation with convenience and strength,

Starrett

Electricians’ Pocket Screw-Driver

is made especially for electricians. It has four blades of

different widths carried in a magazine handle.

This handle

is hardened rubber, giving perfect insulation.  The screw-driver
will stand for good long hard service. You need it. Send for
Catalog 20W. It shows other tools you need.

The L. S. Starrett Co., Athol, Mass.

42122

When writing, please mention “Modern Electrics and Mechanics.”



212 MODERN ELECTRICS AND MECHANICS

When writing, please mention “M. E. and M.”

Vol. 28. No. 2.

The aerial was inspected by the Board of
Fire Underwriters who did not insist on the
fulfilling of the conditions of their require-
ments in this particular instance. The regu-
lations applying to this case were that a
ground wire should be run to the street side
of the water meter, which would have neces-
sitated running a conductor 22 stores to the
basement of the skyscraper. The Underwrit-
ers permitted the ground wire to be attached
to a steam radiator in the offices. This is
said to be the first ground of this description
which has been approved by them.

All the wireless apparatus and telephone re-
ceivers handled by C. Brandes, Inc, are dis-
played in a well lighted showcase, and a test-
ing table is provided for enabling customers
to determine the merits of the various articles
the firm has for sale. Wireless operators and
experimenters are extended a cordial welcome
to visit the offices of the firm at any time.

AN IDEAL TELEGRAPH SCHOOL

The writer recently made a trip to Boston,
the home of schools and colleges, to look up
and investigate private schools of various
kinds, for a friend.

A SCENE IN THE BOSTON SCHOOL OF TELEGRAPHY

Among the hundreds of such places—each
specializing in some one profession or indus-
try—I was delighted to find a model school
whose specialty is instructing the students in
all branches of Telegraphy; Railroad, Com-
mercial and ereless being the most impor-
tant,

This institution is known as the Boston
School of Telegraphy, and as a great many
persons are interested in this subject, I will
give a brief outline of what 1 found out
about it during my investigations.

For the first thing, I was struck by the ideal
location for a school of this type. Located at
18 Boylston street, it is within easy access
of both the North and South Stations, sub-
way, tunnel and surface lines from all parts
of the city and suburbs.

I was conducted through the school itself
by one of the instructors, and right here I
want to say that in no other school was I
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The Economy of }

Good Tools

is a fact so well known that you do not need to be
reminded of it. The only problem in your mind is
what tools best represent true economy. It is a prob-

| DISSTON \

Vihe NOLLSED

|
i BRAND GOODS

(Quality Guaranteed)

have withstood the hardest test of all—the test of
time.

Aside from the long record of Disston Saws, covering
several generations, you will find that nearly every
Disston tool, embracing trowels, plumb and levels, try
squares, bevels, screw drivers, etc., has an efficiency
record of anywhere from 25 to 50 years or longer.
During those periods of their manufacture the demand
has steadily increased, and is increasing more than
ever today. True economy in tool-buying means look-
ing for the Disston name and trademark.

Send five 2-cent stamps for DISSTON HANDBOOK

—tells how to set and file saws _-_?
HENRY DISSTON & SONS "
Incorporated .

Keystone Saw, Tool, Steel and File Works :
PHILADELPHIA, U.S. A. "

(

When writing, please mention “Modern Electrics and Mechanics.”
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shown more courteous and kind attention.
rverything was explained in a clear, concise
way.

The students enter for a period ranging
from three to six months, at a nominal cost
of from twelve to fifteen dollars per month
according to the branch of telegraphy they
are desirous of learning. The classes study
in light, pleasant rooms where they work
about five hours a day. Each student has in-
dividual work so that he or she can proceed
as rapidly as possible and cannot be retarded
by others in the class who are apt to be some-
what slower.

I was greatly fascinated with the wireless
station, which, I was informed, was construct-
ed with a great regard for details at a cost of
nearly $4,000. Instruction in this branch in-
cludes practice with all the systems used to-
day sc that upon graduating a student may
secure work with any company, anywhere.

Another interesting fact brought to light
was that with hardly an exception, all the
graduates in the past few years were able to
secure employment readily, and, what is bet-
ter still, to hold their positions.

On leaving I was presented with their cata-
log, a neat book written in a clear, compre-
hensible manner, which on reading later proved
to be without a mis-statement. These cata-
logs are mailed on request to all who are in-
terested in telegraphy or those that are de-
sirous of learning some profession or other
and are still undecided.

In closing, I would state that anyone desir-
ous of securing a thorough training in any
branch of Telegraphy will do well to write
to the Boston School of Telegraphy, 18 Boyl-
ston street, Boston, Mass., for the literature
of that institution,

TRANSFORMERS FOR ALL PUR-

POSES

Among the many products of the Packard
Electric Company is a complete line of trans-
formiers for all purposes.

BELL RINGING TRANSFORMER

One of the most popular products of this
firm is a closed core wireless transformer that

- —yr—
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HEALTH
POWER
w VIGOR

WITHIN YOUR

GRASP

80% of every population are
only “half alive.” How about
yourself?  Are you suffering
from any form of disease? If so,
stop and investigate

Oxydonor

This wonderful instrument
has been tested in thousands of
cases of disease of every name
for the past twenty-three years
and today sStands on its merits.
We court the severest investiga-
tion. Many of the best families
throughout the World are using
OXYDONOR exclusive of all
drugs and medicine.

192 PAGE BOOK

mailed free at your request.
Just fill out the coupon and
mail or a post-card will do.

Ask about our proposi-
tion to Sales Agents.

A No. 1 territory is -~
open to high class 489 Fifth Ave..
New York

men.

Write 'l‘oday
DR. H. SANCHE

364 8t. Catherine
8t., West, Nontreal,
P.qQ., Can.

O~  Please send me

absolutely free and
prepaid, your 192 page

& CO,, lara oF O XY D IR O R,
Dept. 23 I assume no obligation of
489 Fifth Ave., any kind.
New York, N. Y.
364 St. Catherine

Montreal. P. Q.,
Canada.

When writing, please mention “M. E. and M.”
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Mr. Francls Rens, 1307 Marguetts Bidg., Chicago, Iil.

We can furnish any book published.
Write Book Dept., Modern Publishing
Co., 231 Fulton St, N. Y.

When writing, please mention “M. E. and M.”

is said to contain over 30,000 turns of wire.
It is rated as a 13,200 volt transformer and
has a capacity of almost one-half kilowatt;
the primary being capable of drawing four
amperes without injury. A novel feature of
this transformer is its high voltage, which
permits of using it with a very small con-
denser so as to secure the maximum efficiency
with the short wave lengths to which the ama-
teur is now restricted since the wireless laws
became effective. The transformer is sold
complete, ready to be placed in a suitable
case, for $9.00.

The Packard Electric Company also manu-
factures lighting and power transformers that
possess many improvements. These trans-
formers are provided with four ventilating
ducts in the yokes, which communicate with
channels inside the windings and insure a
supply of cool oil where it is most needed.
A special type of core is used which equalizes
the magnetic density -in all parts and insures
against cross-magnetization.

Another product of the firm that has proven
excecdingly popular is the A-W Regulator
which is of new design and intended for
series lighting circuits. It has now been on
the market for about four years and has
proven highly satisfactorv. It has no floating
coils or moving parts whatever, and there-
fore operates instantaneously to compensate
for lamp trouble and short circuits.

COMPLETELY ASSEMBLED WIRELESS TRANSFORMER

A complete line of bulletins describing all
the various Packard products has just been
printed and will be gladly furnished to any-
one addressing the Packard Electric Com-
pany, Warren, Ohio.

AN IMPROVED AUTOMATIC
TELEGRAPH TRANSMITTER

Dodge's Telegraph, Wireless and Railway
Institute of Valparaiso, Ind., one of the best
known schools of its kind in the United
States, has recently perfected an automatic
transmitter that sends signals of a similar na-
ture to those of a wireless station.
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Have you o sign like this en your door?

The chances are that

the bell is OK., but you are simply
baving BATTERY TROUBL!—AGAIN !

A Viking
Beli Ringer

installed in of
your wr e Rt will do

th
troebies foe "RT THIE
IT LASTS FOREVER.— N

meving parts lnside to woar

Ol Adk your dealer
about it.

GET A VIKING TOY TRANSFORMER

for your bo; and instructive. Full informa-
tion om request. ADDRESS DEPT. C.

Viking Electric Company, Inc.

182
Chambers
Street

New York, N.Y.

HOUSE OF BLECTRICAL NOVELTIES

Famous *“FRANCO”

Flashlights, Batteries
and Miniature Lamps

The above illustrates our Pistol Flash-
Light—A Favorite

lete with Tuagsten
m::duam'f. sl'so

AT YOUR DRALERS

Interstate Electric Novelty Co.

8§06 8. Bth Ave.

Neow Yorbk
20 Pard Plasce
Son Freneiece
111 New Moentgomery B59.

When writing, please mention “M. E. and M.”
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This instrument is an outcome of the “Na-
tional” Automatic Telegraph Transmitter that
has been used for a large number of years in
teaching students to become operators at
home. The sounder has been replaced by a
special high pitch buzzer, and a telephone re-
ceiver with headband is included with the
outfit. The same arrangement of sending the
messages is employed, namely, a paper ribbon
with perforations, corresponding to dots and
dashes, is run past a pivoted lever which
moves in accordance with the perforations
and opens and closes a circuit through suit-
able contact points. The clock work mech-
anism for moving the tape can be adjusted to
any speed and the tone of the buzzer can be
varied to suit requirements.

AUTOMATIC TELEGRAPH TRANSMITTER

The paper records for the automatic wire-
less transmitter are quitc complete, beginning
with the first reel for sending single letters
and ending with the last reel containing regu-
lar wireless messages. The striking feature
of the record is that the characters are not
exactly accurate, but have been made by a
skilled wireless operator sending in the con-
ventional manner. Thus, the student becomes
accustomed to signals just as they are usually
transmitted and not to perfect, machine-made
records. This feature is a very commend-
able one.

For full particulars regarding this instru-
ment as well as the various courses in teleg-
raphy offered by the institute, correspondence
should be addressed to Dodge’s Telegraph,
Railway and Wireless Institute, 7th street,
Valparaiso, Ind.

COLLEGE RADIO CLUB

The College Radio Club announces the
result of its election of officers for the
new year, as follows: Charles E. Barr,
president; William E. Lambe, secretary,
and John T. Shea, treasurer.

The club now numbers twenty enthu-
siastic members, all students of Christian
Brothers College of Memphis, Tenn.,
where a course in “Radio Telegraphy”
has recently been added to the curri-
culum.
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COME TO THE NEW YORK !
ELECTRICAL SCHOOL

We teach you Elec-
tricity by giving you
the actual work to do.

L]
You Learn By Doing!
L] L] —— L ]

You learn, not from books,
but through personal inspec-
tion and actual handling of all
tools, material and machinery
used in the electrical profes-
sion today. OQur system of
teaching is distinctly our own
and used by no other school
of its kind.

Our course is an engineer-
ing course simplified, yet con-
taining all the elements neces-
sary to the student’s success.
It eliminates the frills and
spectacular demonstrations that
serve to amuse but do not in-
struct. It aims to make the
student a working power
rather than a store-house of
theory which he, cannot apply.

From the day of entrance to
the day of graduation a stu-
dent in our school is an in-
dividual, not a member of a
class, of a section or division.
He enters when he is ready to
start and he stays in the school
until he is actually qualified to
hold a position in any of the
many lines of the electrical
profession,

Visit our scheol, if possible,
and see our students at work
or write for free booklet de-

Explain, without furtherobligation on my part
lI can quaiify for the position l;g?orgnw%‘;c!l’:'vl mr'khﬁ'.'

Automobile Ranning
ll?c Saperintendent

scribing our course and sys- Mine Foreman Chemist I
uml + Steam ¥i NEUALes
tem of instruction. Conerete Comstrustion”” | Comnananl English
Civil Engineer Bullding Contractor '
Teoxtile Mannfactaring Industrisl Designing '

rtexizlo':lg':g E{l:ie:l‘eer (‘o-lm:lrei.l '}‘lh;-tnd'-g
ndo
Mechan. Engineer Show (“:rdr‘gr'nrll':lgz I

' The New York

g RS
Electrical School | BESEEES, T |
26 W. 17th Street | Nome ;
New York City . | Presont Ocoupats |
IStreet and No |
Y S
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RHEUMATISM

My New Drafts are Relieving Thousands
in Every Stage of this Cruel
Disease without Medicine

Send Postal for Dollar Trial FREE

To everyone suffering with Rheumatism, I
make this unlimited offer: Send me your address
and I'll send you by return mail a Regular Dollar

Pair of my New Foot
Drafts to trg free—fresh
from my laboratory and
ready to begin their soothing
help the minute you put them
on. They are working wonders
in every stage of Rheumatism,
whether Chromnic, Acute,
Muscular, Sciatic, Lum-
bago, Gout, or other form—
no matter where located or how
severe.

Letters are coming on ever
mail, from all over the world?
telling of cures b

my Drafts
in the most diffi

t cases, even
after 80 and 40 years’ suffering
and after the most nsive
treatments had failed. No mat-
ter what your age or how man
other attempts ve failed.

. - . want you to Try My Drafts

Free without a cent in advance. Then, afterwards

If you are fully satisfield with the benefit received, i

you feel that you have at last found the long sought

cure, you can send me One Dollar, If not, simply write
me so, and they cost you nothing. 1 take your

word—I leave it all to you. You can see that 1

couldn’t have such unbounded faith in my Drafts if I

did not feel positive that they TRADE MARK .

are more prompt and sure /\/ Sl

than anlg other  remedy

known. on’t hesitate. Re-

member I'm taking all the

risk of failure, not you. My

valuable illustrated book on

Rheumatism comes Free with

the Trial Drafts. Address Frederick Dyer, Dept.

282, Jackson, Michi gan. Send Today.

g
E

ik
1
bifalst

i
s
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A SYSTEM OF COMPRESSED AIR

(Continued from page 160)

In conclusion, a note is appended in
which, the method of calculating in con-
nection with these compressors is given.

Note: 1. Method for determining the avail-
able horsepower of a head of water,

Horsepower of Head — Height of Head
multiplied by Quantity of water passing over
per second multiplied by 62.5 (the result here
is in ft. lbs.) divided by s50.

E. g.: A head of water 69 ft. high with
a volume of 7 c. {t. per second will have a
horsepower of :—

690 X 7 X 625

550
= 55 H.P.

2. Method for finding the quantity of water
required to develop any desired horsepower
of air from a hydraulic compressor.

In using this method it is usual to regard
the compressor efficiency as 75 per cent. or 34
of the horsepower developed by the head of
water. Sometimes u specific efficiency of the
compressor is stipulated in the contract, in
which case these remarks do not apply.

4
Quantity of Water — X desired H.P.
3

of air X 550 = ht. of Hd. of Water < 62.5.

Suppose, for instance, it is required to cal-

culate what volume of water in a head of 71

feet will develop 5,500 H.P. in the air deliv-
cred; we proceed thus:

4 5100 550 1 2
Quantity = — X — X — X — X —
3 1 1 71 125

c. feet per sec.
355
= 843 c. feet per second.

In the above calculation multiplying by 550
reduces the H.P. of the water to foot lbs. of
energy. Dividing this result by the height of
the head of water obtains for us the weight
of water, whence, knowing the weight of one
c. ft. of water to be 62.5 lbs. the volume per
second is simply deduced.

MORRISANIA RADIO CLUB

On November 4, the Morrisania Radio
Club was organized at 937 College ave-
nue, Bronx, N. Y., and the following
officers were elected: A. Frey, presi-
dent; R. Hagen, vice-president; L.
Folkes, treasurer, and V. Fritch, secre-
tary. All wireless amateurs in New
York: City are cordially invited to join,
as the purpose of this organization is to
bring the amateurs into closer touch.
All communications should be addressed
to the secretary.
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This Superb Artist Model

Piano Shipped FREE

Yes free, positively and absolute-

ly free. You do not have to pay us a single penny now or later.
We merely ask you to accept it on free trial in your home. We do not even ask
for any deposit or any guarantee—not even any C. O. D. payment to us. We pay
all freight charges to your nearest railroad station. This offer is made direct to
you without any middleman’s profits, no jobber’s profits, no dealer’s profits be-
tween us and you. You get this superb Evans Artist Model Piano under our
direct selling plan from $100 to $200 less than tyou can buy a cheap commercial
piano from your local dealer. Write today—get full particulars of this great offer.

Easy Paxments— No Money Down—

Never mind the money. Our low whole- Not one cent on this amazing free trial
sale price and easy payment terms are so very offer. You do mnot have to pay a single cent
!ll,lli‘el’l‘ Eﬁlﬂ you never think of the money. to us unless you decide to keep the piano. If

is offer places youiathenrynmem you want to send it back do so at our expense.

tion as if ere a dealer; b A
e‘:acﬂy' the sy:;e‘;rice.u ﬂl':w‘m“’ If you are satisfied with the piano after 30

S Business dinect with the fariory aad ket b days free trial and decide that you want to
piano at our low rock bottom price wﬁ all  keep it, our casy payment plan is open to you,
middlemen’s profits cut out. Take your time to pay for it.

We, the manufacturers of the E Artist Model
O“r Great Offer Piano, will ship direct to from':l:e. fnct;ry your
choice of any of our artist pianos free.

e
of any kind to us. We want you to hear &c pure, vibrant tone—we want you to
examine its splendid workmanship—we want you compare the Evans Artist

repay the freighyt?u You make no deposit FREE

to
Model Piano with any other piano made. If at the end of the 4 weeks free Coupon

trial you are not convinced that the Evans Artist Model Pi is th
pilno’for your home, ship it back at our e;penle. iano 1 the one F.O.

3 w Write todsy. Get a free Dept. 404,Chica
Mml NO of our handsome a:-t m:l?;” co:lll.
and full greatest piano offer ever made. It means Gentlemen — With
3 saving on the purchase of a pisno. To the first the understanding that
\‘\Vlg Tlﬁ offer a two-years’ course in music free. I am not buying any-

fthing, )'O_l‘ll may send me

EVANS PIANO CO. Art Caralog and fofl pavee

lars of your direct selling plan.

DEPT. 494 CHICAGO, ILL. Name.....oovviiiiinnneninnnnnns

Address.......... teeesesemraesacsdens
When writing, please mention “Modern Electrics and Mechanics.”
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K. &D. Measuring Instruments

Yoltmetor, No. 22, Ammetor, Neo. 20, Price, $2.80

Our ring instru ts are i ive but
well made and designed for practical work.

For sale by all dealers, or will be sent express
prepaid upon receipt of $2.25. Send for our cata-
log No. 9-A. of high grade battery motors and
small dynamos. All dealers should write for cata-
log and prices of our line.

KENDRICK & DAVIS CO.
Manufacturers

Lebansa New Hampshire

BOY ELECTRICS
The KNAPP LEADER—The Best

Many other motors at all prices.

Live dealers everywhere,

Order direct or ask your dealer to show you
the Knapp line and insist on getting Knapp goods.

Dealers not already handling the Knapp line
should ask for prices, |

Catalogue illustrating full line of dynamos,
motors and electrical novelties free on request.

Knapp Electric & Novelty Co, 517 Nest Sta st

WE CARRY A STOCK OF
KNAPP GOODS

LEVY ELECTRIC CO.
839 Market Street - Saa Fraacisco, Calif

When writing, please mention “M. E. and M.”

Vol. 28. No. 2.

HIGH FREQUENCY CURRENT
APPARATUS

(Continued from page 164)

45 inches long or more, are wax impreg-
nated, the wax being applied while the
coil is in a vacuum so that all air bubbles
are removed from the mass. These air
bubbles are the cause of many break-
downs in large coils. For a 12-inch spark
coil it is not necessary to have the sec-
ondary impregnated in a vacuum, but
if the maker has the facilities for
producing a vacuum, the insulation and
life of the coil may be much enhanced.
To impregnate the secondary in a va-
cuum, the secondary when completely
wound, is placed in an air-tight metal
cylinder having sufficient strength to

withstand the heavy strain to be imposed
upon it when exhaustion takes place.
When exhausted to the maximum de-
gree attainable, the hot wax is admitted
to the chamber where it will thoroughly
permeate every part of the winding.
After it has become cold, it is removed
from the cylinder. Paraffine wax of
good quality will be satisfactory for all
purposes here, but beeswax is a much
better insulator, although it costs about
three to four times as much as paraffine.
In using paraffine wax, care must be
taken that it never reaches the boiling
point or not over 100 degrees Fahrenheit,
as it then loses to a considerable degree
fts insulating properties. The best way
to heat it, is to have a melting pan or
vessel set within another larger one con-
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taining water, similar to an oatmeal
cooker. About the simplest and most ef-
ficient method of impregnating the sec-
ondary wire is to immerse the spools of
new wire in melted paraffine wax, until
all air bubbles cease to rise from them,
indicating that the wire is thoroughly
permeated with the wax.

The secondary for this coil is to be di-
vided into 9o pies, each pie 14 inch thick.
To wind the pies or sections, a winding
machine must be fashioned, a sketch of a
simple one being given in Fig. 2. The
centre, or core, of fibre, should be 14
inch larger in diameter than the outside
diameter of the insulating tube over the
primary coil and have its edge slightly
tapered so that it will readily release it-
self from the pie when the latter is
wound. The sides of the form may be
of hard wood or brass. For use in wind-
ing transformer sections where the turns
on the pie must be counted, a bicycle cy-
clometer can be attached so as to register
one point for every revolution of the
form. If not of the resetting type, sim-

ply subtract the reading at starting from

that observed at finishing and the answer
will be the number of turns on the pie.
The distribution of the total amount of
wire on the secondary among the go
pies, is most easily accomplished by di-
viding the gross weight of wire by go,
which gives 2.13 or 214 ounces of wire
to each pie for the No. 36 winding and
225 ounces per pie for the No. 34
winding.

When the wire on the spools has been
all prepared as described above by im-
mersing in hot wax, the arrangement il-
lustrated in Fig. 3, will be found quite
suitable for winding the pies. A bunsen
gas flame is placed upon a table, about
twvo fcet below the wax impregnated
spool of wire; the rising heat keeping the
wax soft while it is wound on the form.
Use no more heat than that required to
keep the wax soft and hot. When the
requisite amount of wire is on the pie
winder, remove the lock nuts from the
shaft, and with the aid of a thin flat
knife inserted between the wire and the
side of the form, loosen the pie which
will hold its shape nicely and the tapered
centre block will come out easily. If
the centre block does not come out easily,
place a turn of thin paper around it be-
fore starting to wind the next pie.

After the pies have all been wound,
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You Can Vary the Tene or
Pitch of Your Spark

at will by using the
BARNES VARIABLE
SPEED A.C. MOTOR

on your revolving spark gap.

Made in two sizes suitable for direct con-
nection te any gap from ¥ K.W. to § KW,
or larger, and in-

stantly varisble in

speed from 3,000

to 7,000 revolu-

tions per minute

witheut the use

of external resis-

tance or other
devices.

aad iti el'e
os v
cn-beating, High
:ﬁdcnq at :Il
The Barnes Mo-
le to Dentists, Jewelers, Tool-

makers, all whe require a reliable source
ofmu‘:tnﬂ‘:le.npeedonA.CndD.C.

l.l'cbt the Metion Hmr;m%hqf%m
scquisition. The of con-
'-*l'ol.“I invaluable under such circumstances.

BARNES MFG. CO.

777 Belmont Street, SUSQUEHANNA, PA.

Preserve Your Magazines

How often have you wished to read a cer-
tain article on How to make one special in-
strument and found the copy lost or mutilated.
You will be glad to know that we have suc-
ceeded in securing a reallg practical binder, you
can now have Modern Electrics & Mechanics
in the form of a bound book, ready to refer
to at any time.

THE BIG BEN BINDER

is the simplest binder made. The binding is as sim-
ple as sticking papers on an ordinary flla Bach
binder holds twelve numbers of Modern Electrics &

n Binder has the ap-
regular bound book
vellum de luxa: tha

_- —_ ._ur order new to

& Mech 231 Fulton St.
Modom Eloctrics & Mochanics 23! fultonSt.

When writing, please mention “M. E. and M.”
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Furniture On Credit

WRITE FOR MAMMOTH BARGAIN
BOOK PICTURING 4,782 ARTICLES.

SPIEGEL, MAY, STERN CO.

1299 West 35th Street, Chicage.

FROM MAKER TO WEARER

SAVE 4‘0 CEm COLLARS
on overy dvres Seft or Laundered
ot medoithe. sea $1.10 o Dee
::.’,.':';'.‘3. ameny PAJAMAS
Send for Catalegue and Al Styles aad Colers
Pajama Swatsh Samples. $1.10 a Sult.

LEAGUE COLLAR CO., 9A Hope St., Brooklyn, N. Y.

Miniature
Transformers

Transformers DIAMOND
TRANSFORMER CO.
316 SECOND AVE.
PITTSBURGH

110 Volits to PA.

110 Volts te 6
333 in 8 Volt Steps 110 “ *“13

MODEL
AEROPLANES
WHITE Our new D-pml-m- model
You buildiit......... $1.00 winner

Write for free handbook of
We wga':pax" 28 Models and Supplies

Wading River Mfg. Co., Wading River, N. Y.

WIRELESS MAINUAL FREE
AND CATALOG C OF ELECTRI-
CAL SUPPLIES AND NOVELTIES

DAVID KILLOCH CO. Dept.C_57 Murray St. N. Y.

We can furnish any book published.
Write Book Dept., Modern Publishing
Co., 231 Fulton St., N. Y.

When writing, please mention “M. E. and M.”

Vol. 28. No. 2.

they must be assembled over the insulat-
ing tube. All the pies should be wound
in the same direction and every other one
reversed in its position when assembling,
after the manner depicted in Fig. 4. The
object of doing this is to prevent the
crossing over of the leads from one sec-
tion by those of another, causing a pie
to be short-circuited sooner than if the
method here shown is followed. By re-
versing every other pie it is possible to
connect first two inside leads and then
two outside leads together, the direction
of the current always being in the same
direction. Three well paraffined paper
discs, each about 6 mils* thick and 1
inch greater in diameter than the pies,
should be placed between every pie and
its neighbor in assembling. A view of
the cross-section of the secondary is
shown in Fig. 4a.

To keep the secondary winding as
compact as possible the special heating
copper or iron shown in Fig. 5 is very
useful, its diameter being the same as
that of the pies. As each pie and its
paper discs are set on the tube, the warm
iron is pressed down over it, causing the
secondary to be quite solid when com-
pleted, leaving not less than 214 inches
between the end sections and the ends of
the tube.

The construction of the interrupter and
condenser is covered in the next chapter.

*1 mil = one-thousandth of an inch.
(To be continued in the March issue)

HOW TO COLOR ELECTRIC
LIGHTS

Take a little white shellac, thin it
down with alcohol, and by dipping the
bulb in this solution a splendid imita-
tion of frosted glass is obtained. Care
must be taken to have the shellac very
thin, otherwise it will not run smooth.
If one desires green, purple, red, blue
or any other color, buy a package of
egg dye of the color required, dissolve
it in wood alcohol and pour it into the
shellac. The cost is only 14 cent for
each light.

Contributed by  R. Lisle Braught.

It is interesting to note the numer-
ous churches throughout the United
States that are now using electric signs
to attract attention.
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When writing, please mention ‘“Modern Electrics and Mechanics.”
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N
i I | LEARN Teiecrarny

| TELEGRAPHY
The demand for competent men is increas-
ing daily in the wireless field. We pre-
pare students to take the government ex-
amination in the shortest possible time.
Our students are with the Telefunken and

Marconi Wireless Companies, Call or
write at your earliest convenience for cir-

The Omnigraph Automatic Transmitter combined cular.
wlthhlund-rd 2 nn‘nd m‘mudn:r..t .ge.u':h your tzle: D'AY
mwﬁn Flv.e atyfe- $3 up. Circular free. oper BAR REANDS glibgﬁgsnggf{EoSOL
Lm Mfg. Co, 397 Cortiandt St, New York 344 K. 152ad St. New York City

THE BEST EUVENING COURSE IN WIRELESS IN NEW YORK
If you live ueiuby and wish to hold your present position, while studying at night. Complete °

uipment—twelve instructors.
equip Prepare for a government license—under a Marconi
Day Courses imn erating and Oomstructiom
Hvening Courses in Engineerins, Operating, and Drafting
Spanish for Operators

New class in Bngine storts soon.
¥.M.C.A. TELEGRAPH SCHOOL, 148 East 86th 8t., New York
SEE THE
WORLD

Our Operators are with the

MARCONI WIRELESS COMPANY
UNITED FRUIT COMPANY AN

U. S. GOVERNMENT LEARN TELEGRAPHY FREE
Wireless, Railroad and Commer- Wo teach you by mail, Wireless, Commercial and Raflroad
clal telegraphy. hD:y and Even- T o tren kot somtatning full !
ing. Low monthly rates. BROOKLYN TELEGRAPH SCHOOL
PHILADELPINA SCHOOL OF WIRELESS TELEGRAPHY W.U. Telegraph B'Id’g. 313 Fulton St., Brooklyn, N. Y

10th FLOOR, PARKWAY DBNLDING Largest Telegraph School in the U. S.
BRSAD and CHERRY STREETS PRILADELMA. PA.

BeE A TELEGRAPH OPERATOR

Nomanon open.. Big sa
f ‘with 76 illustrations for mak- ons now open. Bigsal
Batte! ete Students outfit and
Boy Electriclan &l o S Dletatuaszissotbane

Telegraph apparatus, T Lightas, Bells, Alarms, Coils.
““Wireloss'' Current Reverser, Electric Engine, Etc. By Klec- }'olrllylﬁ-“Wﬁ'lotaan,
trical Experts so that anyone can understand it. With Cat. All 100 Ppd. tel bh code. and

:1. C. Dorn, 706 S. Dearborn St., Dept. 48, Chicago, llis. Hntusl Telograph School gyy gy ==rm-we=rmom oo - .-

MARCONI OPERATORS SEE THEWORLD

i wireless
o
c to n:!it all the
:::;f‘“m: :.:So':th America, in Europe and elsewhere

You can reedly i Fom ooy oy wih

ator at o every day .
mdol\sl-:co:?'inmmm&hemhfmhudumumhnﬁnichedndohumd
& government license we assure you of s good position.

Join the mext class — beginning mow. Write at
one.o fo: ﬁ-lll information and rates. Den’t delay.

MARCONI WIRELESS TELEGRAPN SCNOOL OF INSTRUCTION, '422EONG 0hio-

- When writing, plesse mention “Moderp Electrics snd Mechanics.”
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SELENIUM AND SELENIUM
CELLS

(Continued from page 205)

electric current actuate the telephone
membranes in true accordance to the
operator’s voice. Speaking, singing
and whistling can be distinctly heard
in the telephone receivers. The vi-
brating acetylene flame is at the focus
of a concave mirror in order to increase
the illumination of the distant selenium
cell. The insertion of a small disc of
metal, cardboard, etc.,, between the
selenium cell and the flame will in-
stantly stop the transmission. The
apparatus will work in diffused day-
light as well as in the dark.

THE LICENSED WIRELESS OP-
ERATORS OF WESTERN
NEW YORK

The East Buffalo Wireless Club has
been reorganized for the season of 1913-
14. Not liking the name previously used
by the club, a new name has been adopt-
ed, and the club is now known as the
Licensed Wireless Operators of Western
New York.

Meetings are held on the second and
fourth Tuesday of every month. Inas-
much as the club has only been organized
a short time, the membership is not very
large at present, but there are prospects
of many more amateurs joining during
the winter.

The club will be pleased to communi-
cate with other similar organizations or
any individuals interested in wireless
telegraphy. All communications should
be addressed to A. H. Benzee, secretary-
treasurer, 701 Walden avenue, Buffalo,
N.Y.

RADIO AMATEURS OF DETROIT

A change has recently been made in
the organization of the Radio Amateurs,
of Detroit. The present officers are:
Arthur A. Smith, president, 721 Hub-
bard avenue, and Charles O. Apgar, sec-
retary and treasurer, 520 16th street, De-
troit. The club is desirous of communi-
cating with other similar organizations,
and all communications should be ad-
dressed to the secretary.

MODERN ELECTRICS AND MECHANICS

WIRELESS
Railroad—Commercial

TELEGRAPHY.

At the oldest and largest school in the East,
giving a complete course at low rate of tui-
t:lon. Our new $4,000 wireless station com-
plete.

ALL GRADUATES PLACED IN 600D POSITIONS

Next class date, February and.
Write for Catalogue. Open all Summer.

“YOU KNOW US”
LET US KNOW YOU

Correspondence Course

BOSTON SCHOOL OF TELEGRAPHY sosicr"wase

| BOSS

EARN
INEY

Razor Steel
one side of
other. We

|

8 Chlcago

What 18c Will Do

* Thelittle matter of 48€in smm;s.will bring you the Path-
finderfor 13 weeks ontrial. The Pathflnderis.nillustrated
weekly, published atthe Nation's Capital, for the Nation; now
inits ; ot year of increasing success. The paper fills the bill
without emptying the purse;it costs but$layear. Ifyou want
to keep posted on what is going on inthe world, atthe leastex-
pense of time or money, this isyour means.  Ifyou wanta pa-
per in your home whichis sincere, reliable, entertuining, whole-
some, the Pathfinderisvours. Ifvou wouldappreciate a pa-
per which puts everything clearly, fairly, brietly - here itis at
last. Send only 15¢ to show that you mightlike suclia paper,
and we will send the Pathfinder on prot.ation 13 weeks. The
15cdoes notrepay us, butwe are glad to invest in New Friends,
Address The P » Box 27, V ol , D. C.

When writing, please mention “M. E. and M,”
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Wireless Telegraph Contest

The Wireless Station and Laboratory contest is a regular monthly feature.
The bhest photograph submitted each month is awarded a first prize of Thrce
Dellars; second best, Two Dollars; third best, One Dollar.

The description of a station should not exceed 250 words. Write on one
side of the paper only, using as many separate sheets as are necessary. De-
scriptions should be written in ink—not pencil. Typewritten descriptions using
double spacing are preferable to any. It is advisable to send two prints of the
photograph whenever possible—one toned dark and the other light—in order to

sharp and distinct.

or not.

permit of choosing the one best adapted for reproduction.

This competition is open to all, irrespective of whether they arc subscribers

Prints should be

%—,l!lll!llllllllllll!lllll!ll!l!?"?!!lﬂﬂl!Il!l!HWlW!ll""""" L AR RO N
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FIRST PRIZE

We are submitting a photograph of
our receiving station for entry in your
wireless contest.

The instruments comprising this set
are mounted about a mahogany table,
within which most of them are con-
cealed. At the left end of this table
~may be seen a number of adjusting

'STATION OF MESSRS. ECKARD AND MC FEETERS

knobs. The one at the rear corner
serves to adjust a loading inductance,
the capacity of which is about 10,000
meters. Just in front of this are two
switches used for adjusting the pri-
mary of a loose coupled tuner. To
each of the contacts of one of these
switches are connected 10 turns, and
to ‘each point of the other, 1 turn, of
the primary inductance. This arrange-
ment affords a very fine adjustment. The
two knobs further toward the front
serve to adjust the coupling and induc-

-

tance of the loose coupler secondary.
To the right of the above switches, and
at the rear of the table, are the pro-
jecting handles of two Clapp-Eastham
variable condensers. Nearby may be
seen a perikon detector, and an audion.
The pair of trans-Atlantic receivers
seen lying on the table have been re-
placed by three sets of navy type
phones since the photograph was
taken. The key operates a relay con-
nected to our transmitting apparatus,
which is located in another part of the
building. The receiving room in which
the above instruments are located was
especially built for the purpose, and is
nearly soundproof. We are more than
pleased with the results we are getting
from this set, which has cost a great
deal, both in time and money.

A great many of our ideas were ob-
tained from Modern Electrics, which
we have taken for years—Lewis J.
Eckard and John McFeeters, Philadel-
phia, Pa.

SECOND PRIZE

A photograph of our wireless station
is herewith submitted.

The antenna consists of 4 strands of
7-22 phosphor bronze, 220 feet long,
100 feet high at one end, and 8o feet
high at the other. ince the enactment
of the wireless law ve have erected a
small antenna for the 200-meter wave
length.

The receiving set consists of the fol-
lowing :
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Have You Seen Our New 325 Page
Electrical and Wireless Catalog?
It Is A Record Breaker!

What the Catalog contains—

125 pp. Wireless apparatus. 35 pp. 1lt'lfi.ot'ors. . 6 pp. Is.aunch lightialg sets.
10 pp. Wireless materials. 12 pp. Miniature lamps. 5 pp. Shotguns, rifles, etc.
P gp Transformers 7 pp. Flashlights. . 8 pp. Pocket knives.

p. - 5 pp. Massage vibrators. 12 pp. Victrolas.
5 pp. Storage Batteries. 18 pp. Miniature railways. 12 pp. Radiopticans.
15 pp. Telegraph appa- 4 pp. Electric light plants. 22 pp. Electrical and me-
ratus. 10 pp. Ammeters, voltmeters, chanical books.

THE WIRELESS SECTION is four times as large as most exclusively wireless
catalogs, and contains diagrams and complete instructions for erecting and operating small
radio equipmets of every type.

Anything Electrical or Wireless at Lowest Prices

We reproduce below a few of the many letters which have recently been received.
We have large numbers of others equally enthusiastic about our goods.

A patron in India_writes: Many thanks for your :{, and any one interested in “anything electrical”
0!

beautiful and educational catalog. It does you much uld have it. .

credit and is indeed fit for the table of a king. It From another patron: I am greatly pleased with

is an exquisite production. your new edition. It is truly a work of art in the
A gentleman in the West says: Just received catalog line.

your sufrb catalog. It is better than a $10.00 From another: It appears to me that you have

text boo! incorporated in your catalog the cream of all other

Another patron writes: It is certainly well gotten  catalogs combined.

This catalog will be mailed upon receipt of 6¢., stamps or coin, which may be deducted
from first $1.00 order. Cost of publication and low prices prohibit distribution to other
than those really interested.

The New Compressed Air
Spark Gap

Have you read the article abouc i¢ s 1a5t VLS VIVUCI 1L LLICLLLIUS & IVICCLIATIICS § vv e nave the
exclusive distributing agency for this new invention from which such remarkable results are
being obtained. Repeated tests have proven it capable of increasing the efficiency of any
ordinary type of wireless transmitter from 50 to 9o%. Ask for special descriptive circular.

Dealers Attention—We are prepared to quote liberal terms om this in-
strument to live dealers. rite us at once and be first in your field.

is an assurance of perfect satisfaction. Our enor-
Our Guarantee mous business has been built up by selling only the
best at money saving prices.

The J. J. Duck Company

432-434 St. Clair St. Toledo, O.

When writing, please mention “Modera Electrics and Maechanics,”
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Brandes’
Wireless
Receivers

Designed for Long
Distance Reading

Our headsets are carefully tested for Long Dis-
tance Reading before they leave our factory. They
must come up to our standard before we allow them
to pass from our hands. Therefore, in buying
Brandes’, you are assured that you are getting Re-
ceivers which “have made good.” Send stamp for
descriptive matter.

C. BRANDES, Inc.

WIRELESS RECEIVER SPECIALISTS
3 Liberty St., NEW YORK

Pacific Coast—Aylsworth Agencies, 149 New Mont.
gomery St., San Francisco.

Chicago—W inger Elec. & Mfg. Co., 7183 So. Dear-
born Street.

Australia—G. C. Hamilton, Ltd., 177 Elizabeth St.,
Sydney, N. S. W. .

When writing, please mention “M. E. and M.”

Vol. 28. No. 2.

A loose coupler with 2,000 meter
range, 3,000 meter triple-slide tuner,
which may be used either alone or as a
loading coil ; ferron, galena, perikon, and
silicon detectors; two variable condens-
ers; adjustable condenser; graphite rod
potentiometer, and two pairs of Brandes
trans-Atlantic receivers.

The sending set consists of a 74-kw.
closed core transformer; enclosed rotary
spark gap, giving a tone exactly like
Cape Cod; adjustable oil immersed
glass plate condenser; pancake oscilla-
tion transformer; hot wire ammeter,
and two keys with heavy silver contacts.

With the above outfit, which is en-
tirely home made with the exception of
the receivers and keys, we have received
messages from Porto Bello, Panama

STATION OF MESSRS. G. B. AND T. D. RICHARDS.

(NAY), Colon, Panama (NAX), Guan-
tanamo, Cuba (NAW), and all the coast
stations as far north as Cape Sable, Nova
Scotia (M'SB). While using }4-kw. we
have transmitted as far as Wheeling,
W. Va, in day time, a distance of 50
miles, and have been heard at Canton,
Ohio, 85 miles away, while using }2-kw.
of power.

We have worked very hard to bring
our station to its present state of perfec-
tion, and MopeErRN ELEcTRIcs has been
of great help to us. No other magazine
could possibly take its place in the ex-
perimenters’ library.

We would like to communicate with
any station within 85 miles of Pitts-
burgh. Our call is BCT or 8CI, and we
are generally listening from 7 o’clock
until 10 o’clock every night—George B.
Richards, Jr., and Theodore D. Rich-
ards, Pittsburgh, Pa. ‘
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IMPROVED DETECTOR
66 t 1
ENBORSED BY COMMERCIAL WIRELESS OPERATORS H-C RECE[VERS
: FOR WIRELESS
: OPERATORS
L
Welght only 10Y%
ounces.
Sensitive fo the
skightest vibra-
ton.
They excel in the
_ essentials,
Every Set is fully
o This detector bas & genuine hard rabber buse guaronteed.
:ll;aecn'ﬂx{ :‘n t!:ox‘irar:tb lcyan be instantly vzﬁed by a‘t Send fOf booklet
simple turn of knurled rubber knob. Post is
pivoted and cup is rotatable so as to enable every No. 2053
portion of crystal to be reached. Postpaid, $3.00.
A. H. Grebe & Company The Holtzer-Cabot Elec. Co.
10 VAN WYCK AVE.
RICHMOND HILL, N. Y. c'“‘“’ L. mu“’ MASS.

Did You See the

BUZZOPLEX

for Learning Wireless Signals. Testing Crys-
tal Detectors. Regular Wireless Transmitting
Key. And for operating regular telegraph
line circuits many miles long with one cell of
battery.

Send for free descriptive circular of the Buzzoplex. Also . P,"‘“”’;”
for our new Manual of Instruction and Wireless Catalogue. Subject to Discount

J. H. BUNNELL & CO., Inc., 520/ bince (Broadway Block), New York

A USEFUL APPARATUS
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THIRD PRIZE

I submit a photograph of my radio
station for entry in your “Wireless Tele-
graph Contest.”

The receiving set consists of two 2-
slide tuners hooked up in an original
way, two variable condensers, Brandes
2,000-ohm receivers, potentiometer, va-
riometer, buzzer test, and galena, peri-
kon, ferron, silicon, and carborundum
detectors.

For sending I use a 1}4-inch Mesco
coil, spark gap, key, helix and condenser.

I haven't broken any sending records,
but in receiving I have heard very dis-
tinctly as far as Colon, Panama, which
is a distance of about 2,500 miles. I hear
practically all the Government and com-
mercial stations along the Atlantic Coast.

This work was done on my receiving

WIRELESS STATION OF EDNA SCOTT

aerial, which is made of one No. 20
copper wire, 800 feet long and 75 feet
high, while employing the Perikon de-
tector and Brandes 2,000-ohm receivers.

My sending aerial is 100 feet long,
110 feet high, and consists of 4 strands
of No. 14 aluminum wire. My call let-
ters are MQ.—Edna Scott, New York
City.

As a progress of the times, no better
example could be found than the in-
stalling of electric wiring for lighting
the famous Egyptian temple of Ram-
eses I, built over 32 centuries ago.
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The Experimenters’ Supply House

The best advertisement for the Amco Loose Coupler ara the hundreds of
well satisfled customers who have declared it is

THE MOST SERVICEASLE AND EFFICIENT LOOSE COUPLER ON TNE MARKET i
couplers put together. The design of this instrument is a step forward in the AMCO CaTALOG
- wireless art and has met with the praise

) 7 ofmmn:yn secondary. Mah pﬁ i ::du mml: the mnnz: dc::' .t.ola
¢ - Toodwark P RICE Wireless lInstruments asd 200 Parts, with
. which you ocan own instruments
Other models $4.00 at small ocost, are shown in eur catalog
95.00 ana $12.00. Also, Btorage Calls, Rectifiers, Transformers,
Motors, Dynamos, Steam Dngines, Books, Tools.
Model Aeroplanes, Hiectrio Bicycdle Lampe,

Flashlights and Buppliss.

ADAMS-MORGAN CO. A

Bex 72d
With primary and secondary wound, $4.25. Upper Montciair, N. J.

Complets set of parts, °
assemble, with blue print.....98.5
2

Deabagem w0 | WIRELESS MAP
PER‘KON CRYSTALS All operators need it. Wireless encyclopedia in map form.
(By the W. 8. A. Co.) A complete U. 8. Map, 28” x 38” showing all Wireless Sta-
o e She tions over 1 KW., their calls, power, type and location. Ship
‘ﬁnﬂour use only, $1.00 per set routes and calli, time divislons, ote., elc Amateur data
wanted, an. ! agents. Send 'RED
\LONG DISTANCE WIRELESS CO. SUPPLIES (s:mcm.an:ll;;la only $1.00. Also Mono-Glider booklet
CEO. 8. SAUNDERS & - .75.  Both $1.50.
100 Washiagten Strest BSSTON, MASS. 8 n L Strent B. FRANCIS DASHIELL, Irvinpton, Baltimore, Md.

STANDS FOR GREATEST EFFICIENCY
This Inductive Tuner will greatly increase your Signals. 1s equipped
with improved siider—Non-Shrinkable Tubes, 10 Point Secondary
Switch—will respond to 3200 Meter Waves.
Convert that coarse Pitch into that of & 560 CYl. set, by installing
this Varitone Rotary Gap. Greater Transmitting Range. Hard Rubber

k. R
Pri SEND FOR OUR LATEST BULLETINS.
|_g7.50 This Moath ONLY $6.25  yue ravio aPPARATUS CO., POTTSTOWN. PENNA. _5ioics iy $9.00 |

H . Y R NG
New High Grade Wireless Apparatus | | ¥ SVt e dicmmroes

There is only one way to “get” all the

Boston h\;uiab‘lle S:ndenur, 95 Plates..........$3.76 signals which are passing over you—
o« iner: tectors, composition base.... 1.76
*  Combination Mix'x'eral Detector, white . u" OIII" AUD|0N DETECTOR
marble base .... 00 It is the last word in the detector line—

“  Double Slide Tun

extremely sensitive—absolutely permanent
“ Helix, fine finish.............

in adjustment—not affected by strong sig-

*“  Jumior Condenser, 60c; Large Con- nals. Our complete detector set will prove
denser . . . cvecnersescsessiosaassoes 1.00 to be the most wonderful instrument you
“  Small Spark Gap, 60c; Air-Cooled Gap. 1.00 have ever used.

Your money back on these goods if not satisfied. Teated P;Lcﬁ; 315.olo. 5.00
» s only .00,
Also Boston Agent for Elec. lmp. Co. Renewal bulbs $3.50 each.

Mashattas Spark Colls Elactric Sappliss ond Flashiights Old bulbs must be returned with order.
™M MUELLER Our fiigeraltuufwﬂl be semt to you
smmediately ree upon request.

L -
18 Devonshire Strest, Boston THE WIRELESS MFG. CO. Canton, Ohio

Halcun Junior
Variable Condenser

New Halcun Junior Variable Condenser.

Capacity nearly .oor MF. 16 stationary,
15 movable aluminum plates. Polished
nickel plated brass case. Oil tight.

Price, Express prepaid in the United
States $5.00

HALLER CUNNINGHAM ELECTRIC CO., 428 Market St., San Francisco, Calif.

When writing, please mention “Modern Electrics and Mechanics.”
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DANGER OF ANESTHETIC ELIM-
INATED BY ELECTRICAL
DEVICE

(Continued from page 153)

blood causing a clot in the windpipe, is
done away with by a suction tube insert-
ed in the patient’s throat by an attend-
ant. This connects with a bottle in which
a vacuum is created by the suction pump,
and all blood, saliva and other liquids are
immediately drawn off. This feature not
only prevents danger of strangulation
but enables the operator to work with
greater ease and also to check the flow
from bleeding vessels.

The time required for an operation is
shortened by the use of this device,
which alone constitutes a strong recom-
mendation, both on behalf of the surgeon
and the subject.

Various improvements have heen made
in this apparatus since the first model
was developed and used; the principal
advantages of the present device being
an absence of noise from the pump and
the adoption of an encased motor to pre-
vent any danger of a spark igniting the
ether. -

In accordance with the best traditions
of his profession, Dr. Kellogg has de-
clined to commercialize his device, and
has placed his latest model in a Los An-
geles hospital for the use of other surg-
eons. It has been used in about a hun-
dred operations with complete success
and its adoption elsewhere will probably
revolutionize the administering of anes-
thetic for operations on the throat and
nose.
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Box 992-C, Scranton, Pa. :

1 enclose 50 cents for which please send me one copy ol ¢
the $1.251.C.S. Electrical Engineer’s Handvook. Ps
.

Name s
St. and No. S, .
-

City State l N 4
v
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Repsr tives Wanted in U pied Territory

*

When writing, please mention “M. E. and M.”
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Questions and Answers

Questions and queries pertaining to electrical and mechanical sub-
jects and of general interest to all readers, will be answered in this
department. Name and full address of the sender should accompany
all inquiries. Questions that are not deemed by the editor to he of
general interest, will not be published and no answers will be given

by mail.
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THREE PHASE POWER.—TYPE
OF TRANSFORMER.

(9) Theodore A. Smith, New York,

writes:
1.—I have in my house 110 volt,
60 cycle, three phase current and I
would like to connect in a transformer
so as to get a low voltage single phase
supply. I am afraid that if I connect
it across any two wires that the sys-
tem will become unbalanced and the
transformer will not work as well. The
transformer is only a small one, having
about 50 watts output.

A. 1.—The only way for you to do
is to connect the transformer across
any two wires. This will give the
same effect as placing it on a single
phase circuit and the efficiency of the
transformer would be unchanged. The
circuit will be unbalanced by loading
only one phase, but such a small load
as this will not be of any consequence.
The motor or whatever the three phase
is used for, is probably not nearly as
well balanced as to have any harmful
effect produced by such a small load.

Q. 2—1I have been told that if the
system is unbalanced and of course has
different values of current flowing in
each wire that I will have to pay for
the sum of all of the currents. This
would mean that if the transformer
was the only load, I would have to pay
for twice the current used. Is this
correct?

A. 2.—There is often a great mis-
conception in regard to paying for
three phase power. If your power is
metered by means of a polyphase watt-
meter you will pay for the exact amount
of power used regardless of whether it

©

comes over two wires or over all three,
For convenience consider only unity
power factor. If you have only two
wires your power would be the prod-
uct of the voltage between those wires
and the current flowing in one wire.
The current in the other wire would
be the same but opposite in direction.
When you load just two wires in the
three phase system the same thing is
true. Your power is the product of
the current in the phase by the phase
voltage. Thus you will pay for the
same amount of power whether it
comes from a single phase supply or
from one phase of a polyphase supply.
‘When you are using all three phases
with unbalanced loads your wattmeter
will record the power supplied in each
just as true as if you had three watt-
meters on three single phase lines.
There is no harm in having an unbal-
anced system if the unbalancing does
not overload any part of the circuit.
On long lines it is necessary to con-
sider regulation if the system to be
operated is very badly out of balance.

Q. 3.—Which would be the better
for general laboratory work, a high
tension open core or a high tension
closed core transformer?

A. 3—The closed core will be the
most efficient and will have the most
rugged design.

GROUND FOR WIRELESS SUP-
PLY LINE
(10) William E. Finley, California,
asks:
Q. 1.—I wish to put a new fuse block
on the panel board in the basement to
supply a line to go to my wireless
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MURDOCK APPARATUS

CONSISTENTLY AND PERMANENTLY GOOD

Receivers No. 50

No more sensitive or more serviceable
head receivers may be obtained any-
where for all-round work, over any dis-
tances, long or short. The sets priced
below are guaranteed to equal in sensi-
tiveness any wireless receivers on the
market at double the prices.

2000 ohm double set...........
3000 [ . 6

...........

| .

Easily and deservedly the most popu-
lar receiving transformer ever offered for
experimental use. It works with the pre-
cision of the most expensive professional
instrument: its appearance distinguishes
it from its many counterfeit imitations;
and its positive efficiency guarantees sat-
isfactory selectivity in every tuning
operation.

Price ........ciiiiiiiiien.

$15.00

Receivers No. 30L.

A low priced high resistance equip-
ment, satisfying in sensitive operation
the most exacting requirements and easil
surpassing in service efficiency any simi-
larly priced competitive makes. An ex-
cellent equipment for experimenters who
desire the best value for limited expendi-
ture.

2000 ohm double set........... $5.00

Receiving Transformer No. 343.

A moderately priced tuning trans-
former, the same 1n principal electrical
components as our No. 341, differing
mainly in minor materials. Capable of
accurate, selective tuning, efficient in
every way, it is unquestionably the best
low priced receiving transformer avail-
able for experimental use.

Price ........coooviinat co.0. $8.00

Every amateur interested in serviceable, efficient, and reliable apparatus ought
to have a copy of our Catalog No. 12, for his better knowledge of the GOOD

apparatus which is obtainable at FAIR prices.

TODAY.

Get YOUR request for a copy off

WM. J. MURDOCK CO.

40 Carter St.,

CHELSEA, -

MASS.

680 Howard St.,, San Francisco

Murdock Apparatus is sold by J. J. Duck Co.
432-434 St. Clair St., Toledo, Ohio.

When writing, plesse mention “Modern Electrics and Mechanics,”
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ROTARY VARIABLE CONDENSER

of large capacity, 19 plate, 5 inches in diameter
and 214 inches high in black enameled case with
hard rubber top 1

$4.75"
Rotary Variable Condenser

mmmm GET LONG-DISTANCE =mam

Absolutel rfect, heavy solid mahogany wood work.
LOOSO Coupler Non-shrin’k:eble tu es—;’&fect contact primary slider.
Hard rubber 4 point secondary switch. All metal parts highly polished and
nickel plated. rice, $10.80 postpaid, We manufacture a full line of the
highest grade wireless instruments. Circulars for %-cent stamp.
c.
RECEIVERD McCREARY-MOORE TRANBrORMERS
808 HALL BUILDING, KANSAS CITY, MO.

NEWARK ELECTRICAL SUPPLY CO.
We sell EVERYTHING ELECTRICAL

Our Wireless Manual and Electrical Material Catalog GRATIS
Write for it

281 MARKET ST. NEWARK, N. J.

If You Will Take Advantage of This Right Away

In addition to .endini GAS ENERGY, which is the liveliest and newsiest for thoese
interested in gas engines, for one year, we will send you free a copy of “How to Run and
Install Gasoline Engines.” GAS ENERGY covers the Stationary, Portable, Automobile,
Marine, Aeronautic, and Producer fields in a way that no other paper does. Just send 50c.
in postage or currency and we will enter your subscription for a year and mail you gratis
copy of the above mentioned bool .

k.
ENERGY CO., 22 Murray St, NEW YORK CITY

GUARANTEE

YOUR RESULTS
BY USING OUR

TRANSFORMERS

High Efficiency Closed Cote Type. Best Materials and
Workmanship. Fully Guaranteed.

Type “H ”
Genuine Mahogany Cabinet

Do not be Misled by Extravagant Claims. We may
be a Litle Higher in Price but we are higher in
Quality.

SPECIAL %-1 K. W. $25.00
% K. W. $14.00
Edgcomb-Pyle Wireless Mfg. Company

6029-6031 KIRKWOOD ST. PITTSBURGH, PA.

When writing, pleas¢ mention “"Medern Electricy and Mechagics”
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transmitting set. The supply is 110
volts alternating current. Will I have
to ground this line? If so, where?

A. 2.—A new set of regulations of
the Fire Underwriters requires that
new installations for wireless telegraph
transmitting sets must be in approved
metal conduit. This conduit must be
grounded by a wire not smaller than
a No. 8 B. & S. to the water pipe on the
street side of the cut-off. In addition
to this the line must be protected by
some approved form of protective de-
vice such as a grounded carbon rod or
a condenser and spark gap. As the
rulings for this type of installation are
becoming very strict you had best see
your local wire inspector before mak-
ing the installation. In any case you
will be obliged to have his approval of
the installation when completed.

MOTOR SPEED

(11) Francis Hammerle,
asks: .

Q. 1.—Why is it that when I con-
nect a resistance coil across the field
of a shunt motor that the motor speeds
up?

A. 1.—If the motor speeds up it is
certain that the size of the resistance
coil is such that its resistance is low in
comparison to that of the motor field,
or else the available amount of current
for the motor field supply is small.
The coil causes part of the current
which was originally going through
the motor field to go through the coil
and thus weakens the field, or the cur-
rent taken by the coil is so great that
the drop in the line becomes very large
and there is not sufficient potential at
the terminals of the motor field to per-
mit the original current to flow. When
the field of a motor is weakened the
motor must speed up. The equation
for the induced voltage in the motor
armature is E=FNK, where E is the
induced voltage, F the field strength,
N the revolutions per minute, and K
a constant taking into account the type
of motor and the units used. Thus, if
E is to remain constant and the field
F is decreased the only other variable
N must be increased. Thus, when
the field of a motor is decreased the
motor speeds up. This practice of
placing a shunt resistance on the field

Mass.,

MODERN ELECTRICS AND MECHANICS 2,

BARGAINS IN WIRELESS

We have purchased the entire stock of raw
and finished material of The Etheric Wireless
Mfg. Co. and offer these goods at 25c. on the

dollay.
We are West-
agents for
: Electro Im-
ting Co.
me Catalog.
ime Prices.

oys in Chi-
> and vicinity
invited to
and look
r our line.
romft atten-
given mail
orders.

3 complete
M raw ma-

" Co.

ipecialty Co.
ICAGO.

terial,

La Salle

Former location of Ander:
134-136 N. LA SAIL
Opposite

EXPERIMENTERS
SAVE MONEY!!

CHRISTMAS.
tteries.

transformer at a
in eix weeks; just
NEW BOOK,

HOW TO MAKE A TRANSFORMER

Ilustrated.
Price 88 cts., postpaid, te any P. O. Ia U, 8.
Address:—

ENGINEERING EDOCATION EXTENSION, Lock Bax 41, Banever, N.H.
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BARGAINS
Shaving Sets

A standard 35c. shaving set, consist-
ing of one genuine Durham-Duplex
Frame and Blade, packed in a hand-
some gold decorated case.

While they last ONLY 25c¢

By parcel post prepaid.

Here Is another Good One

@illette Uest Pocket
Criple Siloer Set

Known the world over and never be-
fore sold at less than $5.00. These
are genuine standard goods, right out
of stock, consisting of the regular
Triple Silver Plated case, velvet lined,
with 12 genuine guaranteed Gillette
Blades (24 shaving edges), exactly
the same as you buy in any store at

$5.00. An  acceptable
anyone at $3-75

present for
By parcel post prepaid.

Griffith Specialty Co.

172 Greenwich Street
New York City

When writing, please mention “M. E. and M.”

Vol. 28 No. 2.

of the motor is a very foolish thing to
do. It is merely consuming power and
doing no good. If you want to regu-
late the speed put the resistance in
series with the field and not in parallel
with the field. Increasing the series
resistance will increase the speed of
the motor.

WSL PRESS SERVICE
(12) N. Fargo, North Dakota, asks:
Q. 1.—Where does WSL send? I
never hear any one answer this sta-
tion.
Q. 1.—WSL sends press news out to

. ships fitted with Debeg apparatus. The

news is similar to that sent out by the
Marconi station at Cape Cod. The
news is just sent broadcast. Because
of the fact that this news is preceded
by a statement that it is for Debeg
ships only, other ship or land stations
cannot publish a copy of this news.
The Marconi news service is likewise
protected. Amateurs would do well to
keep this fact carefully in mind because
under the act of December 13, 1913, it is
just as great an offense to publish the
news copied from either of these sta-
tions as it is to publish an important
Government dispatch.

LIGHTNING PROTECTION

(13) Leo Lafrie, New York, asks:

Q. 1.—If I have a home-made switch
on a marble base, the dimensions of
the switch being essentially those of a
%00 volt, 100 ampere, D. P, D. T.
switch, can I use it in connection with
my wireless set for lightning protection?

A. 1.—If the mechanical construc-
tion of the switch is good and the holes
are drilled as required in the Fire Un-
derwriters specifications there will be
no objection to using the switch. Bet-
ter be sure that the switch is in com-
plete accordance with ALL of the re-
quirements before installing it so as
not to leave any loop holes by which
the insurance company can avoid pay-
ing your insurance in case your house
was damaged by lightning and fire
followed. Get your local inspector to
approve the switch.

Q. 2.—Is it necessary to have No. 4
copper wire go from the aerial to the
switch and from there to the ground?
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747-797 Egglosto; Ave., Cincinnati, Ohlo

g ey
HOROLOGICAL DEPI:%!rU"TE“T
BRADLEY FO LK‘;EE‘JNPICMS Horological 1n
stitute
PRORIA, ILLINOIS
Largest and Best Wateh Sonown

rooms near school at moderate rates.
Send for catalogue of Information.

Licensed for private, amateur or experimental
use only. The only Audion Detector manufac-
tured for the use of amateurs under the protection
of the De Forest patents.

. Type R. J. 4 Audion Detector illustrated above
is operated by heated gases, employs a local bat-
tery and is complete with switches, batteries,
rheostat and necessary connection.

It is pronounced by experts to be the very
best Detector obtainable anywhere.

Renewal Audion bulbs may be secured, in ex-
change for old or broken ones, for $3.50 and
$6.00 each. All bulbs are tested before ship-
ment. but the *“X” grade. or $5.00 bulbs are
tested for the maximum possible sensitivencss.
With the Audion you can easily increase your
range from 60 to 100 per cent.

Order One Today. Price $15.00
THE RADIO TEL. & TEL. C0., 309 Broadway, New York

When writing, please mention “M. E. and M.,

et
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A. 2—Yes, it is essential that No.
4 wire be used all the way from the

.aerial to the ground.

. 3—Must I use No. 4 wire or can
I make a cable of several strands ot
No. 18? In the latter case how many
strands must I have in the cable to re-
place the No. 4?

A. 3—It is perfectly allowable to re-
place the single No. 4 by a cable of the
same cross-section, in fact it is prefer-
able. If you use No. 18 to make up
the cable you will have to use 26
strands.

THERMOPILES

(14) M. Wilkins, Oklahoma, asks:
1.—\What is the nature of the
thermo-electric or heat battery in re-
gard to its lasting qualities and prac-
tical use when heated by the flame of
a bunsen burner?

A. 1.—The thermopile battery will
last almost indefinitely. However, it
is not considered a very practical form
of current generator and for this rea-
son is but little used outside of demon-
strating the generation of electricity
by means of heating the junction
of two dissimilar metals. The draw-
back of the thermopile is that it re-
quires a considerable amount of heat
and in proportion generates but little
current. It is advisable to employ
chemical cells in preference to the
thermopile unless a considerable vol-
ume of heat is available at low cost.

SPARK COIL ON ALTERNATING
CURRENT

(15) Omer Cote, Rhode Island,
asks:

Q. 1.—Can I operate a five-inch
spark coil on 6o-cycle alternating cur-
rent by screwing the vibrator down?

A. 1.—The use of spark coils on al-
ternating current is quite possible but
not always satisfactory. The fre-
quency of the alternating current sup-
ply may not be the same as that of the
vibrator on the direct current supply.
If the alternating current frequency is
less the spark coil will not work as
well as it did on the direct current.
This will doubtless be the case. Spark
coils are best operated on alternating

current when fed by a step down trans- .
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Get Acquainted

With the new sport, motoring for every-
body. Learn more about the fascinat-
ing little cycle-car, cosy, comfortable, fast
and low-priced. Read

Journal of the Popular-Priced
Motor Car

Issued monthly, 10 cents a copy; $1 a year;
an interesting, beautifully printed and lib-
erally illustrated publication.  Subscribe
now.

Cyclecar and Motorette

Emigrant Savings Bank Bldg.
New York City

HOTEL
EARLINGTON

27th St. West of Broadway
NEW YORK

EUROPEAN PLAN
)m Broadway

Quiet as a it Night
Your [Comf Aim Always

Parlor, Bedroom and Bath, front of
house, one person, $2.50; two people,
$3.50. Why pay more when our
[ service is equalled only by the best?

SINGLE ROOMS, $1.00

i E. W. WARFIELD - - Manager

When writing, please mention “M. E. and M.”

-
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former giving the same voltage as was
used on the direct current. Many
spark coils which ran on 15 volt direct
current have been put on the 110 alter-
nating current with the vibrator
screwed down and great amazement
expressed when the coil went up in
smoke as the key was pressed. Be
sure that you do not impress too great
a voltage on your coil when you place

. it on the alternating current.

Q. 2.—If the coil were placed on the
alternating current supply and the vi-
brator screwed down will it be neces-
sary to use a condenser on the primary,
and where?

A. 2—No condenser will be neces-
sary. The function of the condenser
used on the direct current was to re-
duce the sparking at the vibrator.

SPARK GAP. TRANSFORMER
DESIGN

M. Murphy,

(16) John
Can., asks:

Q. 1.—Would it be possible to use
the synchronous rotary gap described
in the January, 1913, issue, on alter-
nating current?

A. 1—Yes.

Q. 2.—Are 25-cycle transformers as
efficient as 60-cycle?

A. 2—For all practical considera-
tions, yes.

Q. 3.—What are the essential differ-
ences between 25 and 60 cycle trans-
formers? .

A. 3—In the 25-cycle transformers
the volume of the iron is greater than
that of the 50-cycle transformers by
the ratio of 25 to 60. This is necessary
in order to have the number of lines
of force cut per second equal in each
case. It is impossible from the shape
of the magnetization curve to increase
the flux density in the iron when chang-
ing from 60 to 25 cycles, so that the
solution is to increase the size of the
core. The size of the core means that
the mean length of turn in the winding
is to be increased and more wire will
be used. This factor is small so that
it does not affect the efficiency to any
appreciable extent.

Toronto,

WAVELENGTH. RECEIVING IN-
STRUMENTS
(17) William H. Kibble, New York,
asks:
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Come and See the

CADILLAC TRACT

This body of well located land, possessing responsive and productive soil
is situated in the best part of WESTERN MICHIGAN. It is offered in blocks
of forty acres or more, with a few pieces, closer to towns in tracts of ten and
twenty acres. No description is more than five miles from some good town and
railroad, and the bulk of it is closer than this.

The unimproved lands can be bought as low as $20 per acre with some
excellent pieces as low as $15 per acre. Very easy terms will be accorded,
monthly payments if desired. Taking all conditions into account, locaticn,
climate, soil, wide range of crops, pure and abundant water, stcady and high
priced home markets, good roads and transportation facilities, there is nothing
on the market today, that, dollar for dollar can equal them.

In addition to the unimproved lands we own or control a number of im-
proved and partially improved places which we sell at reasonable prices. These
places range in price from a few hundred to several thousands of dollars. All
can be bought on very easy terms.

Complete and accurate information, illustrated booklet, etc., will be sent
free on request to

SAMUEL S. THORPE, Owner, S

—
TisBig 306 Page Book $100]

HE TELEGRAPH INSTRUCTOR (fifth and
revised edition) covers every branch of telegraphic work (railway and
commercial) and is full of the most useful hints and suggestions that
have ever been put into printers’ ink. It contains complete instruc-
tions for setting up telegraph instruments, line construction, manipu-
lation of switch boards, care of batteries, etc. It contains the Morse
and Continental Codes in full and hundreds of abbreviations that are
in general use. The duties of every railroad and telegraph employee,
from the superintendent down to the engineer, conductor and switch-
man, are fully explained in this big book. It is not only intended for

a telegraph student, but is a valuable reference book for the operator.

THE AUTHOR OF “THE TELEGRAPH INSTRUCTOR.” Mr. G. M. Dodge, of
Valparaiso, Indiana, is an old and expert telegraph operator with years of varied experi-
ence in both railway and commercial telegraph service. He is now holding a respon-
sible position with the Western Union Telegraph Company and is President of a large
and prominent telegraph school. He is a member of the Old Time Telegraph Associ-
ation, and is also an associate member of the Association of Railway Telegraph Superin-
tendents. Mr. Dodge is an authority on all matters pertaining to the telegraph.

YOU CAN BECOME THOROUGHLY QUALIFIED for the operating department
of almost every railroad as soon as you have mastered the contents of THE TELE-
GRAPH INSTRUCTOR. Train rules, train signals, switch and interlocking signals
devices are fully explained and descriptively illustrated in this book. A big lot of other
valuable information, such as the block system of handling trains with descriptions and
illustrations of modern devices used in railroading, are fully covered in this splendid book.

Sent Prepaid on receipt of price.

MODERN PUBLISHING CO. 231 FULTON ST., NEW YORK )

Whea writing, please meatioa “Modsra Electrics and Mechanics.”
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WATCH FOBS

) Style B
Style A

These two bcautlful watch fobs will be ac-
laimed with enth by every W. A. Q. A.
member., They are the ver{. thing you have
wanted and they are within the reach of every-
one,

We have contracted for a large quantity of
these fobs with the foremost makers and the
same quality fobs usually sell for 756 cents or
$1.00 at most stores,

l{le A shows our genuime silk fob with

D ROLLED metal rim; our standard wire-
leu button is furnished in TRIPLE GOLD
TE, guaranteed for years. This is our
but fob. PRICE 50 CENTS. By mail extra
4 cents.

Style B shows our leather watch fob. This is
a very classy design. Only the best Morocco
le:ther used. Button is TRIPLE GOLD

TE. This fob will last for long years.
PRIOE 50 CENTS. By mail extra ¢ cents.

Shipments will be made immediately. No
waiting.

Addreu all orders to
WIRELESS ASSOCIATION OF AMERICA,

231 Fulton St.,, New York City.

When writing, please mention “M. E. and M.”

Vol. 28. No. 2

Q. 1.—Please give me a definition of
wavelength and explain its meaning?

A. 1.—A wavelength is defined as
the distance between the crests of two
successive waves. For convenience it
is measured in the international stand-
ard of length, the meter. In consider-
ing electro-magnetic waves it is suffi-
cient to remember that a meter is
slightly longer than a yard. Waves are
sent out from the aerial in a manner
similar to those caused by a disturb-
ance in water. The water waves are
much shorter than the electro-mag-
netic waves but their measurement is
just the same. In wireless work the
wavelength is determined by the
amount of inductance and capacity in
the radiating circuit. The greater that
either of these quantities is the great-
er the wavelength. You will find a
complete discussion of this subject in
any of the books dealing with wireless
telegraphy.

Q. 2—What instruments will be
necessary for me to receive the time
signals from the Arlington station?

A. 2—You will need a tuning de-
vice of sufficient size to receive 2,500
meter waves. A loose ‘coupler is best
suited for this work. You will need a
variable condenser across the second-
ary of this tuner. Besides these you
will need the usual detector, phones,
and fixed condenser.

RESISTANCE OF RECEIVERS.
WIRELESS BOOK.

(18) O. Gauoin, Jr., Rhode.Island,
asks:

Q. 1.—Is there any way of finding
out how many ohms resistance my tel-
ephone receivers are?

A. 1—If you have not the access to
some school or other laboratory, or
have no standards of resistance of your
own there is no practical way of find-
ing out the resistance of your receiv-
ers. If you have a resistance box the
determining of the resistance by the
Wheatstone bridge method is very
simple.

Q. 2—What good book on wireless
is there that deals with the construc-
tion of the latest types of instruments?

A. 2.—The best book for your needs
would probably be the one by Edel-
man. See advertisement in this issue
regarding the sale of this book.
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| ROTARY POSITIVE

27. Vs Priac Umbans - MILANQ . via Princ. Unibérmo, 27

_POMPE A yubTo v A O U U M

Le migliori Pompe Rotative pes Aspirazionc Pneumatica delle Polveri

WHITE. CHILD &« BENEY, Lo

ssoE A LONBRA

PUNZIONANENTO  SHENZIOSO COSTAYZIONE SEMPLICE « ROBUSTA PUMPS AND

- | BLOWERS
p— . are sold all over the world—
o . White, Child & Beney, of Mi-

lano, Italy, also sells them in
Austria, France and Russia, in
competition with
cheaper Euro-
pean pumps.
Sl . Other representa-
S, tive firms handle
them also. For
instance, . Thos.
- - ) Ashton, L td .,

Sheffield, England, for the British Isles and South Africa. They are also sold in
Japan, Australia, South America, as well as in U. S. and Canada. The verdict is’
the same everywhere.

THE MOST POWERFUL VACUUM CLEANING PUMP
AND BLOWER IN THE WORLD—It's Low in Price too
MAKE YOUR OWN VACUUM CLEANER AT SLIGHT EXPENSE
MANY SIZES — FOR EVERY USE — GET ONE NOW

Blower Catalog No. 138. UVacuum No. 139
LEIMAN BROS. 62au John Street NEW YORK

or any machinery dealer

We also make Sand Blasts, Lapidary Machines, Polishing Dust Collecting Outfits,
Drills, Lathes, Work Benches

REMOVAL NOTICE

atrens of eur
We wish te netify eur pi .

2046 Arch St., Phlla., Pa.

When writing, please mention “Modern Electrics and Mechanics.”
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BOOKS AT HALF PRICE

close out
We list herewith the greatest bargains in mechanical books we have ever offered. We must
our whole stock this month and everything is offered without regard to cost. Many standard books are

listed at less than wholesale price.
send a list of second choices.

As we have only single copies of some books, it would be wise to

Send HALF of the quoted price in every case

AERONAUTICAL
Model balloon and Flying Machines. J. H.

Alexander
How to Build a Bi-plane Glider. 'A. P, Morgan .25

Flying Machines—Construction and Operation

(cloth). Jackman, Russell & Chanute......... 1.00
Flying Machines—Construction and Uperation
(leather). Jackman, Russell & Chanute....... 1.50
Aerial Navigation. A, F. Zahm............... 3.00
Conquest of the Air. Rotch..... ...........c0ee 1.00
Flying Machines Today. Ennis............... 1.50
Aerial Locomotion. Harper & Ferguson........ .40

STEAM AND GAS ENGINEERING

The Care and Management of Stanouary Steam
Engines. Chas. Hurst

Model Steam Engine. H. Greenly...

A Diagram of the Corliss l‘.ugme J. ‘P. Lesh.. .2

Am, Compound Locomotive. H. F. Calvin..... 1.60
ELECTRICAL

Telephone Instruments, Their Operation, Ar-

rangement and Management. W, H. Radcliffe. 1. 50
Electric Wiring. Branch 2.0
Electroplating. Rei

A Handbook of the Electro Magnetic Telegraph.
Loring....cooiiivniunneennnenns Cereen

WIRELESS TELEGRAPHY
Lessons in Wireless Telegraphy. A, P. Morgan. .36

Wireless Telegraphy and Telephony. Massie &
Underhill ... .viiiiiieniiiinreneniiannaaees
Wireless Telegraphy at High Frequency. H. LaV.
TWIDING «.vvvtitetiereeeeereesnenenannnns ... 1.50
MISCELLANEOUS
Smith’'s Wiring Diagram.........cco0vvvvnnnns .25
Wood Carving. G. Larson...........covvveeen .26
{:llmts for Painters.......coieveuesseenanannens .26
ow to Make a Transformer. L. Mllton ....... .25
Woodwork Joints .......ccouieiiiiiiinnen 11
Carpentry ...coeeeeroeeacosoncsorcnancascnnse .26
Exp. wit Induction Coils. ..o oio il illll0n .25
Building a Lathe..........c.coitiiiiviiiinnns . .25
Brazing and Soldering. J. F. Hobart... ,..... .25
Turning and Boring Tapers.................... .26
Commutators Construction ...............co... 25
Handy Electrical Dictionary .................. .26
Model Boiler Making .........covvvine vunnnnnn .25
Small Electrical Measuring Instruments......... .25
Electrical Circuits Diagrams.................... .25
Study of Electricity for Beginners............ . .25
Simple Machine orking Models.............. .26
Simple Photographic Experiments .............. . 25
Slmple Chemical Experiments.........eevvuuusn .25
The Locomotive ......covvnnniiiiiiniiannnnanns .25
Engineer’'s Slide Rule......................... .25
Mechanic's %xde Rule.ooviiiniiiiiiiinnienns .25
Mechanical, Drawing .o.ceoovnevienereennnns .25
Gouge Work and Indented Work 25
Refrigeration, Ilce Making, and Refrlxeratmg
Machinery .oviuveeeviorennneniorinineeannns . .28

Operating a Stearm Plant............ Ceeeeeee . .25
Engineering Notes ...........cociiiivirennnns .26
The Destruction of Steam Boilers.............. .25
Steam Boilers, Care and Management........... .25
Plastering ....covviiiiiniiiiiiiiiiiiiiiiaines .25
Masonry .ovviveriiiinniiiieniiiiinaiiaraicaes .25
Dry Batteries ........ccceeeeeierinenerinrnnes .25
Draughtsmanship ...........cocoieiinn ee. (25
Plumbing ...... eeseeriateatasntiiteeanonnannn .25
Artificial Stone ........ciiiiiiiiiiiiiiiieiae .25
Small Dynamos and Motors...........ovovunnnn 26
Electric Lighting for Amateurs................. .26
Wireless Telephone Construction ............... .85
Electrical Apparatus ............cooviiiiiininn .25
Simple Electric Working Models............... .25
Model Steam Building............ccoiiiiiiii .85
Model Steam Turbines..........oovviviiunianns .25
How a Steam hnzme Works.......ooiiiiiiinans .25
Boats for Profit. ....ccoviieieieniiint caenn .86
Jewelry and Trinkets...............iiieiin, .25
Veneering, Marquetry and Inlay................ .26
Threads and Thread Cutting................... .25

Beginner’s Guide to Fretwork.................. .25
Photo Studios and Dark Room. Paul Hasluck. .60
The Model Engineer's Handbook. Paul Hasluck. .50
Repousse Work for Amateurs. L. Haslope.. .50
Model Sailing Yachts. _ Percival Marshall...... .60
The Pattern Makers. Paul Hasluck............
How to Measure up Woodwork for Buildings.
Owen B. MaguiniS...ooooveeeunaeeonnnessnnns
Practical Painter's Work. Paul N. Hasluck
Popular Mechanics. Shop Notes..
Gear Cutters Craft. L. Claremont.
Handbook for Mechanics. F. E. S

Copper Handbook. Stevens

Forging. L. Bacon....... .o

Change Gear Devices. Osca Perr

Soyd. Gustav Larsson...............
Elementary Principles of lndustnal Dra nx.

TR Jepsonm ......ciiiiiiiiiiiiiiiiieen., 1.00
Glass Writing. Paul Hasiuck. . .50
Tmplate Work. Paul Hasluck.. .50

mboo Work. Paul Hasluck.. . .. .50
Beehlves Work. Paul Hasluck.... ... ... 0" .. .60
Screw Threads. P. Hasluck................... .60
Fhe Slide Rule Sim llﬁed Geo. Richardson.... 1.00
Modelling in Cla x, Ete........ e . .26
Window Ticket rmng..................- ...... 26
Tools and Their Uses............ ........... 25
tained and Leaded Glass...................... .26
.tching on Metals.oooieinniieiiniinieennnnns .25

orking ........oiiiiiiiiiiei i, .25
MarqQuetry ......eeeeieenneeionn. S 26
Glues, Gums, Paste. Etc .25
Fancy Basket Making...........coo0ovvvennnnn.. .25
Leather Work ......oiiiiiiiiiiiininnnnnnnnnn. .25
.Utility Rabbits .............cocoiiiiiis oue. .25
Keeping @ Doguveeerreiiiiiineenennnnnn. .25
A B C of Motor Car Chassis.................. . .25

B C of Mag;xeto I mtlon Systems.......... . .26
Lxghtmg the otor Car by Electricity........ .25

B C of Battery Ignition Systems............ .20

Mamtenance and%epmr of Motor Car Tires.....

Ové:rhauhng. Rebuilding and Repairing the Motor
2 Ceteetrieaanann R

SAMPSON PUBLISHING CO,

221 Columbus Avenue, Boston

When writing, please mention “Modern Electrics and Mechanics.”

Vol. 28 No. 2.
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A BATTERY VIBRATOR

(19) Chas. Coquillard, New York,
asks:

Q. 1.—How can I make a good bat-
tery vibrator?

A. 1.—A battery vibrator may be
easily made from any small battery
motor. On the shaft of such a motor
mount a small brass cylinder off cen-
ter, so that more weight is on one side
than on the other. When the motor
is operated this will cause intense vi-
bration, depending on the size of the
weight as well as the speed of the mo-
tor. By inserting a variable resistance
in series with the motor the speed can
be changed to suit requirements. The
applicator should be mounted on any
part of the motor frame. If desired, a
covering of metal can be placed around
the motor and the applicator attached
to the outside of this covering. A han-
dle will facilitate the use of such a
vibrator and can be also attached to
the metal covering.

SHOCK FROM REACTION COIL

(20) H. L. Baer, Ohio, writes:

Q. 1.—I have an iron ring made up
of laminations with a mean radius of
two inches, and a cross-section of four
square inches. There is a gap of one
inch in the ring. The ring is wound
with 330 turns of No. 14 wire. Why is
it that when I connect three dry cells
to this coil and then break the connec-
tion from the coil that I get a very se-
vere shock if holding the two connect-
ing wires? The batteries only have a
voltage of about four and without the
coil I can never get a shock from them.

A. 1.—When you break the connec-
tion you do not get the effect of the
four volts but several times that value.
When the battery is connected to the
coil there is a magnetic field set up
by the current. When the current is
broken the work that the current did
in setting up that field is then given
out. A high voltage is induced exactly
as a voltage is induced in a generator.
You may get several hundred volts if
the coil carried a heavy current before
the break was made.

Q. 2—Where could a boy of 18 ob-
tain a position that would pay him
enough to pay his board and lodging
until he could earn a fair wage and at

MODERN ELECTRICS AND MECHANICS
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—WHILE THEY LAST—;

any six numbers of Vol. 3 or 4 for 30¢. post-

paid, excepting No. 2, Vol. 4, as we are en-
ﬁnlzout this number.
Send 30c. today in cash, stampe or M. O., and

'uaixbic-umbc-f;tthopmodtwo.
Modern Electrics & Mechanics
23| Fulton Street, New York, N. Y,

Subscribe for ’

THE FR

Exponent of the American Philos-
ophy—the clarion-tongued Herald
of the new Gospel of Work and Co-
operation.
Two Dollars

gets it for a year, and Elbert Hub-
bard will send you his latest literary
largesse,

THE BOOK OF BUSINESS
as a love-token.
Here is a literary feast—a balanced
diet—a mental menu, that gives
growth and grit, vim and verve,
THE FRA causes you to think.
THE BOOK OF BUSINESS im-
pels to action. It is insistent and
inspirational.
THE BOOK OF BUSINESS is El-
bert Hubbard’s latest work. It con-
tains 162 pages, is beautifully printed
in two colors, and bound in flexible
leather, with the “smile” photo-
gravure of Elbert Hubbard as a
frontispiece. (That alone is worth
the TWO DOLLARS.)
What say you?
The coupon is for your salvation.
Salve!
W S Geng Gm b ER W SV WS S R
ELBERT HUBBARD, East Aurora, N. Y.

Enclosed is Two Dollars for a year's
subscription to THE FRA Magazine and
THE BOOK OF BUSINESS, as offered.

NAME .oiiitiiiiiiiiiiiiiiiieeeannnnnnes

ADDRESS ....ovvveireeniiincsocssnsnsanons
Foreign postage on THE FRA, TS cents, Oanada excepted.

When writing, please mention “M. K aad M.”
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F"lle SAFETEHF)RST - |,m|

(MONTHLY)

The big illustrated paper that is the
organ of the Safety First, Prevent Injury
and First Aid movements in the United
States.

Hundreds of fascinating items each
month on accidents, accident prevention,
deeds of heroism, first aid to the injured
and like subjects.

The Safety First, Prevent Injury and
First Aid movements are the biggest
things ever started on American Rail-
ways and in American Industries.

The Safety First Issue is the most fas-
cinating magazine published for men
with Electrical, Mechanical and Humani-
tarian inclinations. Endorsed by Rail-

way Presidents, Industrial Officials, etc.
Edited and contributed to by experts.

10c for a sample copy [

25¢ for 3 moaths '
58c for 6 moaths

$1.00 for a year n

Stamps, Currency or Money Order

The Safety First Issue

1101 Transportation Bldg.

Chicago, Ill.

When writing, please mention “M. E. and M.”

Vol. 28 No. 2.

the same time learn how to make elec-
trical instruments?

A. 2—We would suggest that you
write to the Western Electric Co., at
Ifawthorne, Ill., the Westinghouse
Co., at Pittsburgh, Pa., the Weston In-
strument Co., at Newark, N. J., or the
General Electric Co., at Schenectady,
N. Y., and see what they will offer you.

PATENTED ARTICLES. FRE- .
QUENCY

(21) W. B. Byrkit, California, asks:

Q. 1.—I would like to make several
articles for my radio station and all
of these articles are patented. Will it
be possible for me to construct these
articles for my own use or will I have
to change the design?

A. 1.—The patent law permits you
to make any patented article for your
own use. You will, however, under-
stand that after you have used these
articles a while you would not be per-
mitted to sell them if you so desired.
A simple change in design does not
very often avoid patent restrictions.
Most pieces of apparatus are patented
in principle rather than in detail of
design. Oftentimes both are covered
in separate patents.

Q. 2z—How can a station be tuned
to frequency and wavelength at the
same time if wavelength depends on
the frequency?

A. 2—When a station is tuned to a
given wavelength it will be tuned to
the frequency corresponding to that
wavelength. Frequency times wave-
length equals a constant so that as one
is changed the other will have a corre-
sponding change also.

INDUCTANCE FOR-
MULAE

(22) Charles Noble, Indiana, asks:

Q. 1.—Will 18 strands of No. 30
copper wire be large enough for the
lead-in of a wireless telegraph aerial?

A. 1.—As far as the carrying capac-
ity for your set was concerned this
would be sufficient, but to comply with
the Fire Underwriters’ regulations you
would have to increase this amount un-
til you had the equivalent of a No. 4.
This would require 415 strands of
No. 30.

LEAD IN.
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You need it because
it tells of the world’s
advance in a fascinat-
ing way all its own—
because you cannot
keep fully informed
without it—because, as
Jack London said,
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Luther Burbank said,
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You’ll like it because
it is profusely illustrat-
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stories in a simple and
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the world is

and yet they the story of
are things ‘‘More Fascinating Than Fiction’’ man’s cease-
upon which less fight to
the future progress of conquer and use the
the world is to be myriad forces of nature

founded. It covers
fully the discoveries
‘of science, the
achievements of in-
ventors, the feats of
engineers and explor-
ers, and the opening
of every new field of
human endeavor.

On All News-stands

Fifteen Cents Per Copy

— because it is clean
and clear and always
far more interesting
than the average run
of fiction, because it is
-wonderfullyillustrated.

Just Get a Copy
and See

By Mall Direct

A Dollar-Fifty Per Year

latiren Buliding, New York —38th St. and Drexe! Ave., Chicago
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DO YOU GET IT?

If not, it will pay you to investigate.
The Electric Journal is a practical monthly,
published in Pittsburgh, the greatest engi-
neering center in the world. Here is located
one of the largest electrical manufacturing
concerns. Thus our editors are able to keeo
in daily contact with many of the most ex-
pert practicing engineers, who constitute
our large staff of high grade contributors.

The reading pages of the Journal are
filled with intensely practical information,
written in simple, direct style, for those in-
terested in the generation, transmission and
utilization of electric power.

The subscription price is $1.50 per year in
the U. S. and Mexico. Canada asc. extra.
Foreign soc. extra. Single copies, 15c. each.

The Electric Journal
206 Ninth Street, Pittsburgh, Pa.

When writing, please mention “M. E. and M.”

Vol. 28. No. 2.

MODERN INDUSTRIAL AND MILI-
TARY EXPLOSIVES
(Continued from page 139)

is, the invention of guns and cannons)
belongs to the monk Berthold Schwarz,
of Freiburg, Saxony, the date of the
latter invention being probably 1313.
It is accepted as indisputable that the
English used gunpowder in guns at the
battle of Crecy, 1346.

Black powder was without a rival till
the middle of the 19th century. It was
the explosive par excellence in the eye
of the soldier as well as the engineer.
It was black powder that flung projec-
tiles out of the mouths of guns and
cannons, and. it was black powder,
which, enclosed in the hollow projec-
tiles, shattered them in the lines of the
enemy. It was black powder that was
used in the mines to blast away rocks
and open galleries. Today it is not
used in the modern gun or cannon; nit-
ro-cellulose powders have taken its
place for reasons which we will men-
tion later. Menelite and other shatter-
ing explosives have taken its place in
the hollow projectiles, but it is still
largely used in industrial and mining
operations; as a propellent for sporting
purposes; and for subsidiary military
purposes such as for primers and ig-
niters for large smokeless powder
charges, for fuses, and as an ingredient
for certain compositions.

During all these centuries but tri-
fling alterations were made as regards
the composition of black powder, and
little or no attention paid as to the den-
sity or size of the grain.

Gunpowder is a very intimate mix-
ture of: :

Potassium nitrate ......... 75 parts
Sulphur .............o.l. 10 parts
Charcoal ......eovvviennnn. 15 parts

The proportions of these ingredients
may slightly vary, but no other in-
gredients than these three may enter
into its composition. Furthermore,
these ingredients must be pure.

The manufacture of gunpowder con-
sists of the following processes: 1,
mixing the ingredients; 2, incorporat-
ing or “milling”; 3, breaking down the
mill-cake; 4, pressing; 5, granulating,
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How To Make Them

Only .. Only
$1.00

Mr. Expevimenter, here is a book that tells you how to
make everything electrical.

“‘Easy Electrical Experiments and How To Make Thom,”
by L. P. Dickinson, 220 pages, 110 fllustrations, 13 M. O.
handsomely cloth bound for only $1.00 postpaid to any
address in the U. 8. This is the very latest and most
valuable work on electricity for the amateur or practical
electrician published. It gives in a simple and easily
understood language  everything you should know about
galvanometers, batterles, etos, induction colls, .
dynamos, storage hatteries, simple and practical telephone
and telegraph instruments. rh d
electro plating. electro toy making, etc. The student is
also told how to make a model fire alarm telegraph, also

$1.00
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™ MODEL ENGINEER
AND ELECTRICIAN

Bdited by Percival Marshall, A. I, Mech. B.
Published weekly at London, Eng.

The paper which tells you how to make
model locomotives, steam and gas engines,
aeroplanes, motor cycles, boats, dynamos,
motors, coils, batteries, wireless apparatus,
and everything mechanical and electrical.
Just the paper for the man or boy with a
workshop. It is written by experts, and is
read by scientific amateurs and profes-
sional mechanics and electricians all over
the world. It has thirteen years' reputa-
tion for high-grade instruction in the
theory and practice of small power en-
gineering.

9 Every issue is fully illustrated.

Single copies 8 cents. Annual subscrip-
tion three dollars postpaid.

Sole Agents for U. 8. A. and Canada.

SPON & CHAMBERLAIN

how to bufld an electric locomotive, etc.
Send $1.00 to-day in Cash, Stamps or Money Order and
get this complete course in electrical experiments,

MODERN PUBLISHING CO.
131 Fulton Street New

123G Liberty Street
NEW YORK
York

1007 Annual Income for Life

is the unusual opportunity that is open to a few investors in our BEARING
PECAN ORCHARDS.

A few 5 and 10 acre Pecan groves containing five and six year old trees
which five years from to-day should return you from 30% to 50% annually
and increase each year thereafter, and which ten years from to-day should
yield you 100% and over annually and continue during your lifetime and that
:<[)f your children and your great grandchildren. Far better than Life

nsurance.

THIS IS A GILT EDGED
INVESTMENT.—Absolutely safe
and unusually profitable. It will
yield a good income NOW.

IMMEDIATE ACTION

is necessary if you want to share in Actual S
1 ctual Size
these bearing orchards. Paper Shell e an
Particulars of Our Monthly Installment Plan, showing how you
can purchase a Pecan Orchard on small monthly payments, earning
5 per cent. at the start, with principal doubling in value in 6
years and providing for a permanent life income is given in
our pamphlet, “FORTUNES IN PECANS,” sent on
request.

St. Andrews Bay Nursery & Orchard Co.

2188 Trisity Bullding 111 BRBABWAY, NEW YORK

&

(\)
°§ To St. An.
¢ _drews Ba‘yi
& ursery an
rini )
o New York, o dine
°¢ Without obligation on
&> my part, kindly outline
< the best proposition
4 you can offer me on a
§ planted Pecan Grove for an
v investment of about ..........

........................................
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THE SPARK PLUG,
Bex 128M, Lancaster, Ohie

JUST OFF THE PRESS
Wi ireless Telegraphy

and Telephony
(lnclwding Wirsless on Amplm and Airship)

An Undorstandable Praseatation of the Science of Wireless
Traasmission of Intelligoncs BY CHAS. 6. ASHLEY, E E.,
aad CHARLES B. NAYWARD,

Consalting Enginser, Momber, Secisty of Astemebile Engleeers

Contains 144 pages. It treats in a simple

concise manner of the earlier forms of wire

less, electrical waves, development of radio-

tel aphy. radiotelegraphic apparatus, and de-
ing systems of n jotelegraphy.

e section on Wireless Telephon ( covers
Bell’s ndiozhone, :elenmm cell, Bell's photo-
phone, “light telephony,” teleplnmy by means
of Hertzian waves, nature of a high-frequency
telephone current, oecillation generators, tele-
phonic control of oscillations, transmitting
circuits, receiving arrangements, two-way trans-
lmnwn. and systems of radiotelephony.
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n
the earliest e o Siving
from el

siments on balloons, dangers
ischarge, preventive methods,
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recent records, general problems,

Price $1.00 By mall extra 12¢

MODERN PUBLISHING CO.

231 Fulton St., New York City

When writing, please mention “M. E. snd M.”

Vol. 28. No. 2.

or cutting the press-cake; 6, dusting; 7,
glazing; 8, second dusting; 9, stoving
or drying; 10, finishing.

MODERN EXPLOSIVES.

Nitro-Glycerin.:

It was the discovery of nitro-glycerin
by Sabrero at Turin, Italy, in 1846, and
guncotton by Schoenbein of Basel,
Switzerland, a few months previously,
which marked a new era in the history
of explosives. These two explosives
immediately proved that they pos-
sessed extraordinary shattering power.
They broke up masses of castings and
wrought iron, as well as the hardest
and most tenacious rocks, on which the
old powders could make no impression.

Nitro-glycerin is obtained by acting
with a mixture of strong nitric and
sulphuric acids on glycerin at the or-
dinary temperature. When pure, nitro-
glycerin congeals, asa rule, at about 40
degrees F., and is not sensitive to
blows or detonation. At 212 degrees
F. it begins to decompose; at 36% de-
grees F. it throws off yellow or reddish
fumes; and at 423 degrees F. it deflag-
rates violently. When uncongealed,
nitro-glycerin may readily be exploded
by concussion; a feature which renders
it quite unfit for transportation in that
state. It does not detonate when it
comes in contact with a flame, and
burns with difficulty, like ordinarv oil.
When heated in a closed space its en-
tire mass explodes as the temperature
reaches 257 degrees. Gunpowder, gun-
cotton, or a fulminate exploded in con-
tact with nitro-glycerin produces a tre-
mendous detonation.

Nitro-glycerin is an oily liquid, clear,
colorless, having a burning taste, and
odorless when at ordinary temperature.
It is the most powerful explosive
known to man.

An idea of its explosive power may
be obtained by comparing it with gun-
powder. The heat liberated by its
combustion is estimated to be twice as
much as that of gunpowder. Hence,
while one volume of the latter yields
in practice 200 volumes of cold gases
that are expanded by heat to 8o0 vol-
umes, an equal weight of nitro-glycerin
yields 1,208 volumes of gas that are
expanded to 10,384 volumes, thus giv-
ing 13 times the force of gunpowder.
But the explosion takes place much
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more suddenly than that of gunpowder,
consequently the practical gain in effect
is greater than the figures indicate.

Blasting by nitro-glycerin on a
large scale was carried out in 1865 in
the granite quarries near Stockholm.
Five pounds of nitro-glycerin in a bore-
hole 10 feet in depth tore away about
200 cubic yards of granite or about 350
tons. These results were hailed with
delight by practical and scientific men,
and many experiments and trials were
made all over Europe and in the United
States. However, the use of this most
powerful explosive was fraught with
so many dangers, and the cause of so
many accidents and catastrophes, that
its manufacture and transportation
were restricted and even prohibited in
several European countries.

But science and chemistry have mas-
tered this substance which, at its dis- .
covery, was considered uncontrollable,
and today it may be transported over
the public highways with safety and
stored without danger. The enormous
power stored up in its particles is com-
pletely under control and can be han-
dled freely and with perfect safety by
careful operators. )

It was Alfred Nobel, the eminent
Swedish chemist, who after many expe-
viments with different substances, by
chance “tamed” nitro-glycerin by mix-
ing it with an extremely porous infu-
sorial earth, called “kieselguhr.” He
named the substance thus obtained
“dynamite.” This was in 1867.

Dynamite:

The present compounds which are in
the market under the generic name ot
dynamite (giant powder is a term
loosely used in the United States as a
synonym for dynamite), possess all the
valuable properties of liquid nitro-
glycerin without its dangers, the chief
among them being its exemption from
liability to spontaneous explosion and
to detonation .from moderate shocks.
The dreadful power of destruction
which it conceals lies dormant in the
inert sand that absorbs the nitro-gly-
cerin. But a good priming of fulmi-
nate of mercury will wake it up, and
dynamite explodes with the same vio-
lence as pure nitro-glycerin, although
not quite so instantanecusly. Ignited
by a flame and unconfined, it burns
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quietly without detonation; heated
slowly in the open air, dynamite wil
decompose without even giving a flame.

By modifying the priming we can, at
will, use dynamite either as a shatter-
ing or relatively slow explosive. By
this flexibility which permits of vary-
ing its applications, and at the same
time by its power and security, dyna-
mite is the most useful of modern ex-
plosives.

Dynamite is largely employed in
breaking up boulders and the heavier
metal-castings, in the construction of
tunnels and also in agricultural opera-
tions for removing tree stumps and
stirring the earth. Under water it
loses only about 6 per cent. of its
power. Loose tamping, such as sand
or water, is found to be amply suffi-
cient and in many instances bore-holes
can be dispensed with altogether, the
dynamite being simply laid on the sur-
face of the rock to be blasted and cov-
ered with sand or clay. However, for
quarrying purposes dynamite possesses
too great a shattering power and gun-
powder is more generally used.

The most vital question which con-
cerns explosives in general is the evo-
lution, or rather concentration, of their
power, absolute and relative. The ex-
plosive effect or strength of dynamite
is made up of three factors: 1, amount
of gases formed; 2, temperature of the
gases; 3, the reciprocal of time con-
sumed during evolution. With dyna-
mite the time of explosion has been
calculated to occupy only a 24,000th
part of a second, a fact which explains
the violent nature of its action.

Various attempts have been made to
further increase the strength of dyna-
mite by replacing its inert base with
different explosive materials and an ex-
plosive base properly selected may add
enormously to the energy developed.

The absorbent material is known as
the “base” or ‘“dope,” and dynamite
may be classified, according to the na-
ture of the base, into: 1, those with an
inert base; 2, those with an active base.

The type of the first group (inert
base) is the original dynamite inven-
ted by Nobel in 1867. It is made in
various degrees of strength ranging
from nitro-glycerin 75 parts and absor-
bent 25 parts, down to nitro-glycerin
30 parts and absorbent 70 parts. With
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an inert base, dynamite of less than 30
per cent. glycerin will not explode.

The second group comprises those
dynamites that are composed of nitro-
glycerin and active absorbents, such as
sulphur, sodium or potassium nitrate,
charcoal, wood pulp, etc. They are
sold under such names as: Vulcan, At-
las, Hercules, etc.

“Kieselguhr” dynamite, or dynamite
No. 1, is generally made by incorporat-
ing three parts of nitro-glycerin with
one part of the dry earth or “guhr.”
This infusorial earth is a silicious lime-
stone composed of small shells, every
one offering a cavity in which the nitro-
glycerin lodges, and it absorbs from
three to four times its weight of nitro-
glycerin.

Kieselguhr is calcined, crushed and
sifted, and is then ready to absorb the
nitro-glycerin. The mixture is thor-
oughly incorporated by hand by knead-
ing and rubbing through wire sieves,
and is then pressed through a cylin-
drical mould, made up into suitable
sized cartridges that are then wrapped
in waterproof paper. These sticks or
cartridges are generally 8 inches in
length and 14 inches in diameter, usu-
ally packed with sawdust in boxes con-
taining 50 lbs. each.

This product is known as dynamite
No. 1. It is a pasty, plastic mass, of
1.4 specific gravity, yellowish-red in
color, oily to the touch and without
odor. It has the appearance and con-
sistency of heavy brown sugar. In
practice it is invariably exploded by a
detonator containing fulminate of mer-
cury, fired by a fuse or electric current.

The explosion of dynamite does not
take place by combustion or progress-
ively; it takes place instantaneously.
All parts of the charge decompose sim-
ultaneously, thus making the initial
pressure the maximum one. The veloc-
ity of propagation of the detonation
produced by this dynamite was found
by Abel to be 20,000 feet per second.

(To be continued in March Issue)
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retor Co., Dayton, Ohio, (r)%

BIG MON]{!Y VULCAN‘IIZING TﬁRES;‘ .lBUSI-

i ast; start at home; small capital; easy.

?e:'.nezf ‘g:gk 50c. Vanderpool’s, Springfield, O. Yo
r

DRAWING OUTFITS

A COMPLETE DRAWING OUTFIT FOR $3.80,
econsists of instruments, board, 8 triangles, tee square,
curvel pencils, ink, rubber, shield, scale, paper,_ etc.
Regu! ice, %8.76. Sent on receipt of price. Send
for circular. T-Square and Triangle Co., 80 Clinton
St., Newark, N. J.

25 COMIC POST CARDS AND BOOK OF FLI®.

tations, 10c. A. K -
wluke:. 0. raus, 409 L. Chestnu* St., Mi

GET VALUABLE MAIL. WHOLE YEAR FOR

20 cents. M tu if
B ont :me:' re J“‘L J:n&a‘th‘gfdory. Cm(l;l)i
lm?e?,OKS ABOUT ELEVATORS—BEST PUB-

Morse, 19 Union PI., Yonkers, N. Y.
WANTED

CASH PAID FOR PLATINUM SCRAPS—SIT.
ver, Quicksilver, Bismuth, Ma ium,
Marb?e Dust_and similar mngt'e,reisalgl.n ]C':gm::l':.' (I;“e?:

}&:er&:r% o:'l‘:j! Selenium. Josef Radnai, 36 Fulton St.,

WANTED—110 VOLT A. C. MOTOR. .
able for rotary spark; about 1-10 or 1-16 hgrse sxgvlvz;
genyry L. Bogardus, 427 Bergen Ave., Jersey City,

1)
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MOTION PICTURE PLAYS

FOR COMMERCIAL AND PRIVATE STATIONS
—Arlington Weather Chart. A large size chart for
the stations receiving weather and time signals, Price,
20c, coin. Orders filled Mgromptly. Radio Chart Co.,

i

Box 848, Two Harbors, Minn.

OUR SMALL TRANSFORMER OPERATE
bells, to signals; will light your tree with
safety. ’Biunoncl Transformer Company. See our

advertisement and write us for prices.

o S o0 Trectrirad Wating. © Write for in-
rt o ectri iring. or in-
for:nntione. Electrical Wiring Diagram Co., Box C-
178 Altoona, Pa. 2)

ELECTRICAL DESIGNS

DESIGNS FOR SMALL TRANSFORMERS, DY-
namos, Motors, etc, made to specifications. Engi-
neering fee r bl orresp e solicited.
Fraasa Engineering Laboratory, 2229 Park Ave. Nor-
wood, Cincinnati, Ohio.

FOR SALE

ONE ONLY—1 KW. TYPE C QUENCHED
spark transmitting set ordered for one of our Cen-
tral American customers which order was later can-
celed. Absolutely new, $335.00. Tropical Tndhg
Co., New Orleans, Qa

F SALE—MOVING PICTURE FILMS. ANY
wbj?clt{. 1c per foot. Davis Service, Watertov(r:).
is.

BARGAIN—6-60 STORAGE BATTERY, SLIGHT-
ly used; cost $18; best cash offer takes it. Stanley
gtrauss. 5226 xington Ave., Chicago.

WRITE MOVING PICTURE PLAYS; $60 EACH;

all or spare time; no correspondence course. Details

free. Atlas Publishing Co., 858, Cincinnati, Oh(io.)*
r

PHYSICAL CULTURE

MEDALS FOR POSES, PHYSICAL IMPROVE-
ment, strength feats, Particulars free. rican
(l;:ysical Training Co., Desk M., 688 East 42d St.,
1cago.

THE BEST OFFER TAKES MY SLIGHTLY
used Nulife, which compels deep breathing, thereby
expanding chest; also squares your shoulders and
makes you walk erect. Edgar C. Schulze, 1665 So.
Kedzic Ave., Chicago, Ill

HELP WANTED

LEARN THE REAL ESTATE BUSINESS—OUR
complete instruction book teaches listing, appraising,
management, salesmanship, insurance, brokerage, adver-
tising, renting agency, forms, etc. 131 subjects. Ex-
gesl:‘. Ssspﬁ:)odco‘gre loggence' cquue.R .Bluckeﬁokco(v:e;.

i oth, . postpai calty .
5997 Euclid Ave., Cleveland, Ohio. 4

FREE ILLUSTRATED BOOK TELLS OF
about 800,000 protected positions in U, S. service.
Th ds of v every year. There is a big
chance here for you, sure and genetotu pay, life-
time employment. Just ask for booklet S-947. No
obligation. " Earl Hopkins, Washington, D. C. b ¢

$$$33$SSSSEARN $100 MONTHLY REPORTING
local information. ame, etc., to us. We control
valuable markets. No canvassing. Enclose stamp.
National _Information Sales Comptny.—BCQ—C(’m)-
1

WIRELESS OUTFITS, MURDOCK AND BLIT-
zen; also storage batteries; first offer takes all. Write
Roche, 104 Johnson St.,, Brooklyn.

HAVE THREE ALTERNATING CURRENT, 110
volt 60 cycle “General Electric’’ motors. About 1-80
H. P, 1800 R. P. M., reduction gear to about 800
revolutions. Taken for a debt, so will sell cheag,
$10.00 each. Have only 8, so hurry. W. H. Hirsch,
1268 South Eleventh St., Pittsburgh, Pa.

hio.

I WILL START YOU EARNING $4 DAILY AT
home in spare time silvering mirrors; no capital; free
instructive booklet, g'ving plans of operation. G. F.
Redmond, Dept. A. G., Boston, Mass. (MK

MEN AND WOMEN WANTED FOR GOVFRN-
ment jobs. $65 to $160 month. Vacations. Steady
work. ~Parcel Post and Income Tax mean many
vacancies. Commnon education sufficient. “Pull” un-
y. Write immediately for free list of posi-

CLAPP-EASTHAM NAVY RECEIVING SET,
Thordarson transformer, variable oscillation trans-
former, rotary gap, hot wire ammeter, etc. All for
sale cheap. Edison Home Kinetescope with $67
worth films, perfect condition, cost $145; sell $70.
W. A. Taft, Jr., 44 Academy ét.. Arlington, Mass.

LET US SELL YOUR PROPERTY—ANYTHING.

Bargains everywhere—inquiries daily. State particu-
lars first letter. “NISC&" Dept. XDF, Conda:;:;t:’

SELL, EXCHANGE, 6 H.P. ENGINE, COM-
plete, Spartan belt, pulley, excellent condition, com-
plete wireless station, camera, electrical toys, track,
etc. George Brown, 219 Rugby Rd., Brooklyn,

NEW BLITZEN RECEIVING TRANSFORMER,
$10.00. Crocker Mann, Dover, Mass.

- first letter,

tions now available. Franklin Institute,
Rochester, N.IY ranklin Institute, Dept. C 204,

. Ct;OOD1 POSITIOgS OP!i:Ig EVER“laYWHERE.
-t us place you. State qualification: ., etc.,
“NISCO,” Dept. MDF, éincinn?t}. y

. (D%

STAMPS, COINS, ETC.

$4.26 PAID FOR FLYING EAGLE CENT OF
1856. Hundreds of other coins bought. Send 10c
for buying catalog. A. Kraus, 409 1{ Chestnut St,,
*

Milwaukee, Wis.

.24 VARIETIES CUBAN STAMPS, 10 CENTS.
List of 6,000 low-priced stamps free. Chambers Stamp
Co., 111 L. Nassau St., New York City. (%

34 H. P.. MOTOR_FOR SALE CHEAP. F. P.
Hobert, 25 Gate St., Poughkeepsie, N. Y.

REAL ESTATE

MOST REMARKABLE REAL ESTATE PROPO-
gt‘ilt(m ever made. Write Horace Foster, Lakota, N.

FOR_SALE: 60 ACRES OF FINE LAND, ON
Grand_Island, N. Y., fronting on the beautiful Nia-
ara River, right across from Buffalo; suitable for
gigh grade development, bungalow plots, gentleman’s
estate or farming; nearly 600 feet shore front with
riparian rights; price $300 per acre; worth $500; lib-
eral terms will be made with responsible parties; house
and barns near shore. Address W. orthrop,
Grand Island, Erie County, New York. (r)

N~

. g[r.tla)i %;I&AI!IPS BOIdJGSIT—fs'I%OO PAID FOR
n stamp; hundreds of ot stam .
Send stamp for buying list. A. Kerrans. l%gab‘l’grzal:xts
*

Bldg., Milwaukee, Wis,

. STAMPS—105 CHINA, ETC., STAMP -
tionary and list, 2c. A. Bullard, Sta. A., Bo?ttl)g.
Mass. (2)

MEKKEEL'S STAMP WEEKLY, BOSTON,
Mass., six months and 206 diff 3 ,
26c. If preferred. 101 United, §:aetnets forelgn stamps,

TYPEWRITERS

TYPEWRITERS; CARBON : ARA
teed ribbons, 80c in dozen lots. RS N

Co., 18 North Tth St St. Louis, Rlc T Ter Specialty
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INVENTORS WANTED—TO SUBMIT DEVICES
for street railway transfer system; also oth'cr inven-
tions. - For particulars ress Inventors’ Mutual
Development Association, 818 Potomac Bank Bldg.,
Washington, D. C. (2)

PATENTS AND TRADEMARKS, ELECTRICAL
and mechanical a specialty, Book free. Joshua R. H.
Potts, Patent Lawyer, 8 Dearborn St., Chicago; 806
G St., Washington; 929 Chestnut St., Phlladd&l;l;

PATENTS THAT PROTECT AND PAY—AD-
vicoe and books free. Highest references. Best re-
Promptness assure Send sketch or model

for free search. Watson E. Coleman, Patent Lawyer,
634 F St., Washington, D. C (%

OFFICIAL DRAWINGS FREE—PATENTS PRO-
cured or fee returned. Expert services. Send sketch
for free search. The Patent Exchange, Jerden Bldg.,
Washington, D. C. .

FREE—LIST OF PERSONS WHO WANT TO
buy patents, prizes offered by manufacturers and lists
needed inventions. Randolph & Co., 647 F St., Wa(slh)-
ington, .

C. L. PARKER, PATENT ATTORNEY, 8 Mec-
Gill Bldg., Wuhil:'gton, D. C. Inventor’s handbook,
“Protecting, Exploiting and Selling Inventions,” sent
free upon request. (r)%

IDEAS WANTED — MANUFACTURERS ARE
writing for patents procured through me. 8 books
with list 200 inventions wanted sent free. Advice
free. I get patent or no fee. R. B, Owen, 4¢ Owen
Bldg., Washington, D. C.

EXPERIMENTERS WHO DESIRE COMPLETE
instructions for making a step-down tr ormer for
experimental purposes, at small expense (that can be
connected with or y, house circuits) to send 36c
for the best book ever issued on the subject. Great
demand; everybody wants it. Better than batteries.
Address, Engineering Education Extension, Lock Box
41, Hanover, N. H.

FREE TUITION BY MAIL—CIVIL SERVICE,
mechanical drawing, stationary engineering, electric
wiring, agriculture, poultry, ~normal, kkeeping,
shortglnd and t{yewntm courses. For free tuition,
apply Carnegie College, Rogers, Ohio, ()%

FREE—ILLUSTRATED BOOK ON HYPNOTISM
and other occult sciences to all who send their ad-
dress. Write to-day and learn how to influence and
control others. hl D. Betts, Sta. 174, Jackson,
Mich. ()%

OTHER = DEGREE

DOCTOR, BACHELOR,
courses; resident, non-resident. Address Vetus Acad-
emia, New Jersey Branch, Registered, 120 Palisade
Ave., West Hoboken.

HYPNOTISM PRACTICALLY TAUGHT AND
demonstrated in class or private. Satisfaction guar-
anteed or money refunded. Ernestus School, Box 7,
964 Broadway, Brooklyn, N. Y. Q)

MACHINERY

MODELS MADE FOR INVENTORS; GENERAL
machine work; designing and perfecting; developing
automatic devices and machinery. In a position to
do all kind of light tool and machine work, Prices

WRITE FOR MY “WORDS OF VALUE TO IN-
ventora.” John R. Woodworth, Registered Attorney,
Worder Bldg., Washington, D. C,

BENJAMIN ROMAN, SOLICITOR OF AMERI-
can and foreign patents; trade-marks registered. Pat-

r able; estimates cheerfully given. Ideal Machine
Works, 61 Ann St., New York City. (%

AMATEURS ATTENTION—SPECIAL FOR FEB-
ruary only, % H. P. linoline engine, castings and
blue” prints, $6.00; 1 H. P. engine (second hand),

No. $80.00; 134

1 running order,

ﬁxanﬂtegd in

ent treatise mailed upon request. 156 Park Row, . P. air-cooled (new), $80.00. Blue prints for 14

New York ()% H. P.,, 75c. Thomas M'ickelson, Larsen, Wis.
REGISTERED ATTORNEYS MAKE OUR BUILD A 8 H. P. ROTARY GAS ENGINE.

searches. Send sketch for free report. No attorney Light and simple. 8 sheets drawings and clear in-

fees until patent allowed.
Fuller, Washington, D. C.

PATENT YOUR INVENTION—$20,000 OFFERED
for inventions wanted. Booklet and opinion _free.
Milo B. Stevens & Co., Established 1864, 6256 F St.,
Wasghington, D. C. (r)%

1868—~MIATT—PATENTS—1018—i.e., 45 YEARS'
personal, practical and successful experience in pro-
curing U.'S. and Foreign Patents, Registration of
Trade-Marks, Labels, Prints, Copyrights, etc. Also
as Counsellor and Expert in Patent Causes. Personal
attention given to all business assumed by mutual
consent, but ong on reasonable compensation for
time and labor involved. Terms moderate, but not
contingent. Information and advice freely given, but
no circular literature. Branch Office, Washington,
D. C., for transaction of busincss with Patent Office

rect. Reliable and competent foreign representa-
tives. Geo. W. Miatt, Attorney and Counsellor at
Law and Patent Expert. Patent business exclusively.
Offices, T Court, Cor. Nassau and Beekman

Free books. Fuller &

'emple
Sts., New York City. (r)

structions. One Dollar. (No
with cylinders bored, $16.00 set.
ton, Cal.

stamps.)  Castings,
M. S, Lewis, Col.

MISCELLANEOUS

TOBACCO, THE PURE LEAF, NOT MANUFAC-
tured. The best tobacco for chewing and smoking.
Samples, one pound prepaid, 86c. Do?ln & Co., 1185
Market, Louisville, Ky. (8)

THE HOME AND CAMP COOKER, USING DE-
natured alcohol in solid form, non-explosive. The
stove and sly)ply of fuel for two hours sent postpaid

in U. S. and Canada, 60c. The “Lever” Co., 48 M,
Elizabeth, N. J. x*

HOW TO OPEN ANY LOCK PIN-TUMBLER
({ylmder without keys, picks or tools. Wonderful.
aluable. _Copyrighted instructions, $1. Chas. E.
Williams, Box 1001, Atlanta, Ga.

_MARRY. MARRIAGE DIRECTORY WITH

TELEGRAPHY

WIRELESS, COMMERCIAL
Telcinphy taught free by mail.
Brooklyn Telegraph School, W.
818 Fulton St.,

AND RAILROAD

Send for details.
._U. Telegraph Bidg.,
rooklyn, N. Y. (10)%

TELEGRAPHERS' WORKING CONDITIONS
wage schedule, explained free. Pelnar School of
T:fegrapiy. Madison, Wis. (5)

and descriptions FREE. Pay when married.
New system. Box 525 B. B., Kansas City, Mo.

FORGETTING EASILY REMEDIED, 175
26c.  Mitchell, 185 Salford, Philadelphia. pages.

“CONSTRUCTION OF INDUCTION COILS AND
Transformers” is a valuable book, containing 100 pages
and 73 illustrations, by H, W. Secor. ou cannot
afford to be without this book, which is the latest
work on construction of induction coils and trans
formers. $.25 postpaid. Modern Publishing Co., %I;.

T

Fulton St., New York.

MODERN ELECTRICAL CONSTRUCTION. BY
Henry C. Horstmann and Victor H. Tousley. A new
revised and enlarged eg‘I’tli'o?. tismci.'. 868 Ppggu.‘llzg
diagrams. t size, eather limp. Price, $1.
rtpa;d. N Modeem’ Publishing Co., 281 Fulton St.).
"New T

“HOW TO MAKE WIRELESS INSTRUMENTS,”
bf 20 Wireless Experts, containing 96 pages and 78
illustrations, written expressly for wireless amateurs,
and is a book that you cannot afford to be without.

rice, 26c postpaid. Modern Publishing Co., 231
Fulton St.,, New York City. (r)
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WIRELESS

WE BUY, Sl‘.Ll’.l AND E)f,(;l*l.ANcul GE. BAGI}&AIE{E
i i , telescopes, binoculars, cam
ll;'arali‘:-oﬁp:‘ent. Knhp:‘& Son, Opticians, 54 .Jobn
St.,, New York. Established 62 years. ()%

KODAKS, GRAFLEX CAMERAS, LENSES—
Everything photographic; get bargain list. You can
save money by sending your order to Willoughby,
Broadway and 11th St, New York. (%

WILL SELL OR EXCHANGE THE FOLLOW-
Ing new, up-to-date articles. Cook anostigmat lense,
background with floor cloth, flashlight outfit with

large b self-instructing library of photography,
t?m8 vol:g'es. Geo. E. Adams, 46 Whitaker St., Sa-
vannah, Ga.

VERS' CARDS AND BOOK OF_ TOASTS,

10:.‘ Lg. Kraus, 409 M. Chestnut St., Milwaukee,
Wis. x*
SEALS, STAMPS AND CUTS. MADE FROM

hotographs. Full instructions, $1. H., Mason, 218
herbrooll,: St., Peterboro, Ont. (1)

PICTURES AND POST CARDS

MORE THE MERRIER, Eh‘:ERYTHItNlG CH%ER—
ier, ti superior. C| e postals. ““True-
E{ue"m;me rfec‘t’eplan. Write l§ Ed Ericson, Dept.
M, Elroy, Wis.

PHOTOS, “WOMAN BEAUTIFUL,” GEMS OF
art. 24 photo miniatures, 10c. Normal Specialty
Co., M7, Englewood, Chicago.

BETTER THAN SEPTEMBER MORN. TWO
new pictures by same painter. These and Septemb

SOMETHING NEW! A DETECTOR SPRING
that can’t lose its adjustment and produces wonderful
signals. Fits any detector. You'll be delighted.
Dime each, 8 for 285c. Oneka Supply Company, 45610
Sixth Ave., Brooklyn, N. Y.

AIR COOLED SPARK GAPS, $1.00.
Fixed Condenser, $0.50, prepaid. Send
for our large catalogue of Wireless and -
menters’ Supplies. A. W. Bowman & Co., 56% Sud-
bury St., Boston, Mass.

MIDGET

SEND A STAMP FOR LIST OF WIRELESS
bargains, including a 2 wk. commercial set. All
foods in excellent condition and at prices beyond be-
'li‘ef. Write C. O. Lorenz, Box 452, Port Arthur,
exas.

THE ONLY FIRM IN THE UNITED STATES
that buys and sells second-hand wireless apparatus.
What have you? What do you need? S. W. 1. Co.,
186 Congress St., Buffalo, N. Y.

GERMANTOWN RADIO ASSOCIATION MEETS
at Odd Fellows’ Hall, Wister St., Germantown. Ad-
dress Secretary for particulars, George C. Blackwood,
5846 Wayne Ave., Philadelphia.

WE CAN FURNISH ANY BOOK ON WIRE-
less published. Write Book Dept., Modern Publishi
Co., 281 Fulton St., New York. (ls

PHOSPHOR BRONZE ANTENNA WIRE, 42
strands No. 26, any amount, two cents r foot.
Wireless, 9561 Putnam Ave., hrooklyn. N. v

Momn for silver quarter. Artist, Box 6592, Minneapo-
lis, Minn,

1000 WAYS GETTING RICH—BOOK CONTAIN-
ing 108 fages, 25c; 100 printed envelopes, 80c; Jolly
ol

FOR SALE—WIRELESS INSTRUMENTS. FOR
rticulars, address Wm. Petersen, care of Miles
boratory, Elkhart, Ind. .

OUR 80-PAGE BOOK, “THE WIRELESS TELE-
mligne." will be found invaluable to those interested in

Joker’s e Book, 10c: 18 pretty postcards, 10c.
Cycle Press, 1067 Jason, Denver, Colo. (1)
PERSONAL
WOULD YOU MARRY IF SUITED? BEST
matrimonial r published. Mailed free. e Cor-
respondent, aedo, Ohio. [¢)]

MARRY — THOUSANDS WEALTHY WILL

Marry Soon. All Ages. Descriptions Free. Write
at Oni:e.l Western Club, P 268 Market, San Fran-
cisco, Cal.

MARRY WEALTH AND BEAUTY. MARRIAGE
Directory FREE. Pay when married. New Plan.
Box 814 A. Z., Kansas City, Mo.

5 SPORTING POST CARDS, INCLUDING
“September Morn,” 10c. Miss Blanche Girard, Box
29, Holyoke, Mass.

PRINTING AND ENGRAVING

PRINTING—50 ENVELOPES WITH YOUR RE.
turn on for 26c prepaid. Other printing equally low.
Write Carl E. Henrikson, Tiago, N. Dak. (8)

t ¢ This book contains 67 illustrations and
is considered a masterpiece. Send $.26 in stamps,
coin or M. O. to Modern Publishing Co., 331 Fulton
St., New York City. (r)

“WIRELESS HOOK-UPS,”

ges and 100 hook-u is_full
illustrating every sible wireless connection. This
book will enable wireless men to ‘le’t excellent_results.
Sent postpaid for 3.85. Modern Publishing Co., 281
Fulton St., New York City. (r)

CONTAINING 96
of diagrams fully

STORAGE BATTERIES ARE VERY HARD TO
master and understand, but if you read this book you
will know all about them from beginning to end.
“Storage Batteries[. Stationary and Portable,” by
J. T. Niblett, M.LE.E. 80 pages, $1 illustrations,
ocket size, silk cloth binding. Price, 60c postpaid.

odern Publishing Co., 231 Fuliton St., New York (tf)

BOAT_ BUILDING FOR AMATEURS.
Adrian Neison, C.E.—This book will tell you how to
build all manner of small boats, such as puni
skiffs, canoes, row and_sail boats only $1.00, postpai
to any address in the U. S. Modern Electrics, Book
Dept., 281 Fulton St., New York City. (tf)

BY

BUSINESS CARDS—100 NEAT CARDS, PRINT-
ed, postpaid, 87c., 850 for $1.00. 16 years servin
customers by mail. Amity Specialty Press, Ca
Dept., Amityville, N. Y.

1000 IMITATION TYPEWRITTEN LETTERS
heading black, body purple, bond paper, $8.00. Al
other gmtmg low prices. Samples free. Good’s
Press, Harrisburg, Va.

THIS ELECTRICAL DICTIONARY WILL JUST

t in your vest pocket. Carry it around with you
while you are at work, "Han?y Vest Pocket Electri-
cal Dictionary,” by Wm, L. Weber, M.E., containi
upwards of 4,800 words, terms and phrases empl
in the electrical profession with their definitions given
in the most comprehensive leath

cover 50c. R’myd kMox‘lem Publi;hingu Co., (!é)l
ew York.

Fulton St.,

FIRST STEPS IN ELECTRICITY, OR ELEC-
tricity for the Beginner! Doesn’t that title sound in-
teresting? It is just what it denotes, or maybe more,
because it starts off with the development of elec-
tricity, explaining fully in a purely and descriptive
manner how to perform simple experiments witll as
little expense as posible. 283 pages, 114 illustrations,
pocket size, cloth cover. Price $1.00, postpaid. M
ern Publishing Co., 231 Fulton St., New York.

=

(tf)

DO YOU WANT THIS BOOK, WHICH TELLS
you how to test and operate all different kinds of
electrical agparatus from generators and motors to
lamps and bells? nly $1.5 stpaid. “Electricians®
Operatms and Testin Mlnul{?' g; Henry C. -
mann and Victor H. Tousley, 16mo., full ?euher. and
chuck full of the right kind of information, whick
:n: &epere_tdﬂyd mnterthbyd thep]; mas as _well as

rienced man. odern
Fulton St., New York shing Co., (’:’&
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Apparatus Exchange Department

This department is for the free use of our sub-
ocn'ben and readers, to enable them to exchange
technical articles for which they have no need for
other articles or apparatus which they prefer.

Advertisements under this heading containing more
fifty words cannot be accepted; the right is
reserved to rewrite or reject any advertisement which
will not be for the best interests of our readers. Ad-
vertisements under this heading will be inserted one
time only, free of charge.

Advertisements of articles intended for sale cannot
be accepted, as a regular classified department is con-
ducted for advertising of this character at a cost of
b¢c per word.

Advertisements should be addressed to “Apparatus
hange partment,” care Modern Electrics and
Mechoanics, 381 Fulton St., New York.
Advertisements for the March number should reach
us on or before January 381st.

WANTED — A PAIR OF HOLTZER-CABOTS,
Western-_Electric, or Brandes saoo-ohm receivers.
Howard Haines, 416 West 32d St., N. Y, C,

EXCHANGE COPY MODERN ELECTRICAL
Construction, copies Samrda‘j Evemnx Post, Cosmo-
polxtan. Sy:tm Physi ture,

E:o ﬁnwkma, First ana Aeroplane

b. Colhnl, for voltmeter, Electncun and

or enameled 'm'e, etc, for electnctl
soods Spencer Page, 1037 Oxford St.. Phila-
elphia, Pa.

WILL EXCHANGE RECEIVING OUTFIT, CON-
sisting of tuner, loading coil, 3 fixed condensers and
ulmn etector, for a good loose coupler, value about
g Henry Muyskens, Jr., P. 5 Box 194, Oak

arbor. Wash,

YOU CAN TURN YOUR SPARE TIME INTO
dollars by talnng{oubscnpnonu from your friends and
acquaintances. ou as a regular reader of Modern
Electrics and Mechanics know its rood points and
can present its attractive features i1n a way which
will readily make subscribers of your friends and
muunnnces. Convince me that you are in earnest

wilhntgh to push thingn. me the endorse-
ment of ree responsible bumeu men who
willing to vouch for your fitness and I'll ghdly send
{:'u your official appointment p-&u. together with

1 particulars as to how to go ut the work, and
bow much there is in it for you. Don’t delay  until
some one else in your territory has secured the a]

tment Wnte your npphmion to-day. M . 8

r Local partmen odern

Pubh:zmg Co. 281 Fulton St.. New York El

WILL EXCHANGE A 180-OHM WESTERN Elec-
tric Relay and s pair of 2000-obm “Solid” reeelveu
a “rot:ry park gap” or a good stationa
g her sending Nppantus.

heldn, 419 18&!: St., Bmoklyn,

A $10 SET OF DIETZEN DRAWING INSTRU:
ments in morocco case square, 2 trian, les French
rule and drawmg ruler all valued at $14; 23-calibre
Stevens ri M-in. spark cox!, $8.00 'Manhattan
spark gap, liomm type key. Ferron ty?e detector.
mng “r. motor; quantity of 1l.in.

bon. ue 388 00 Will ‘exchange for either

8 uer Cabot hms phones, M 24000hms,
Bnudes Improved Navy Standard, or Wireless Spe-
tz Co. phones, and Murdock variable or
mt co:l. Sheldon Rose, 837 Blue Hill Ave., Rox-

WILL'EXCHI;N‘GE“A G-BdAR MAGNETO FOR A
over 3 in and a ;’uk Arthur
%m. 419 18th St., gr'ooklyn. LY. e
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HAVE 31 COPIES OF MAGAZINES FRus
August, 1911, to July, 1918. All in good condition;
$8.16. d like perikon set or small variable
condenser, or somethmg in receiving line. J. Keers,
334 81st St., Brooklyn, N. Y.

WILL EXCHANGE SENDING SET CONSIST-
ng % k w. type E transformer, oscillation trans-
former, liquid condenser, and key, for Audion de
tector of Arnold eor V.allace make. R. J. Cole, 1718
Silver St., Jacksonville, Fla.

JUST OFF THE PRESS ~—~ BOUND VOLUME
No. 6 of Modern Electrics; contains mere real in-
formation than is found in §5000 worth of electrical
books; 1,344 es; 2,100 illustrations; 1,650 questions
and answers. veritable encyclopedia on_electricity.
If you are a student of electricity or desire to keep
in touch with the electrical progress of the world you
can’t afford to be without this wonderful collection of
dutn on inventions, illustrations and wntmgs of lead-

authors from every part of the world. Positively
on d’ 89 sets left. Orders will be filled as received
money returned when supply is exhausted. Price

3.00; 66¢c extr- b; mail in S.; 95¢ extra in

anada. ern ublishing Co.. 281 Fulton St.,
New York, N

WILL EXCHANGE A FINE RECEIVING OUT-
fit, commmg of a lar ese loose coupler, mmenl de-
tector, E. Co.’s ﬁx condenser, Co.

1000-ohm r »
Emerson lel, besonburg. Ohxo

k. w. transformer.

HAVE 13 MODERN ELECTRICS ALL CON-
secutive of 1918, 6 Outdoor Life, Nov 1911, to
Apnl 1918, mclusxve. 4 Field and Sttu% ov., 1911,

1918 to 1018, inclusive; 8 Outing Maga
sincs, % Y013, March, 1913; ‘aiso 33
eopiu Gas Revxevn, sept.. 1910, May, 1011 ud
'?nl, 1913, to April, 1918, i ve, in

reless instruments or books on wircless. M. Frit-
tenbach, R. No. 6, Easton, Pa.

HAVE A MAGNETO GENERATOR (FINISHED
ln red enamel). Has been used for watchman’s
nal; in “)(ood condition. Also 18 npr!ng bindlu(
11 exchange above for one &I $000-ohm
randes’s Superior receiver. ellington E.
Christnagel, Ivoryton, Conn., Gen. Del..

BOOKS, AS A RULE, ARE FILLED UP WITH
technicalities and are of very little use to the experi-
menter, but here is a_book which is simple, plain and
understandable. Send laour order at, once for
copy of “Electnctty Simple,” 12 a;“yl

mo

Haskins, es, 108 xl]ustrat:ons,
biading. Pnee 1.00 post Modern Publilhing
Co., 281 Fulton St, New ork.
HAVE $25 POCKET RELAY, NICKLE LEVER
and key; hard rubber case and parts: fine learner’s
ingtrument: fine addition to wireless set for use with
coherer; also as extension key to work transmittl
set. Want uudton, Brmdes ghones, large coa{'
k. w. transformer. Hough, Johnstown, N.

HAVE A P. GASOLINE ENGINE, TWO-
eylinder, four-cycle, air-cooled, Shebler carbureter,
tank and fittin oilers, etc.; in exchange for a

good sending wireless set or a closed core transformer
or other wireless goods. Albert Massimo, Bellcourt,
Bayside, L. 1.

THIS ELECTRICAL DICTIONARY WILL JUST
t in your vest C: it around with you
while you are at work. “Han y Vest Pocket Electri-
Dictionary,” by Wm. L. Weber, M.E., containin
upwards of 4,800 words, terms and phrases employe§
in the electrical profesmon with their definitions given
in the most Full leather
eover 860c pos #aid. Modem Publishmg Co., 231 Ful-
ton St. » New

HAVE THE FOLLOWING ARTICLES TO EX.
change for wireless instruments: One rotary printi
press and complete outfit; has two sets of type an
E’mts 16 Iiner cost $8.00; used very little. An

1poc "tool kit containing 47 tools, 8 ¥-inch
spark co: couwlete. except case and vibrator. Total
value, ould like & 134 or 2-inch coil. Allen
6ovm, 446 Earl Court, Elyria, Ohio.

OFFER FOR EXCHANGE $1% POCKET RELAY,
, $8 umera. S.i electric bica.le horn, $8
rners

uﬂmd ul , $8

g ” 1300; telem.'é:g mm
inch eoll, Treco whiatle, el etector, in

good condition. E. P. Hough, Jo!umm, N. Y.

rr IS IMPORTANT THAT ALL INTERESTED

in wireless should !oln the Wireless Associatien of

Amerjca. whig reil, lpfg‘l“::’tholo: inuaected in any
ess 3

ad ren. Wireless Association” of Americs, 281 Fulton

St., New York. (th
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FOR EXCHANGE—ONE _EDISON PHONO-
graph and records, one No. 4 Eastman kodak (4 x6),
one small field glass, one hammerless revolver 38 cal.
and about 20 volumes of boys’ books; in return wil
consider a loose coupler, head phones (H-C preferred,
8,000 ohkms), variable condensers and a good rotary

ap with motor for 110 V. A. C. Frank L. White,

vera, Cal

WILL EXCHANGE BENCH LEVER PUNCH
with 6 dies and punches, for electrical or wireless
xood.i of equal value. C. F. Lee, 1417 Belle Plaine

ve., Chicago, Il
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WILL EXCHANGE ONE PERIKON DETEC-
tor, 135 inch spark coil, one battery motor, one
tector, one 1-16 H. P. motor, and a lot of other elec-
trical goods, also a five passenger automobile and a
1918 motorcycle; want a good diamond, screw cut
ting lathe and a % H. P. or larger D. C. motor; write
for complete list of electrical goods as well as several
8&?;"“«:. Ulysses Fortier, 108 S. Main St., Tulsa,

WILL EXCHANGE $156 UNITED WIRELESS
type loose coupler with one slide on primary and
eleveg taps on secondary, wire of both primary

WILL EXCHANGE THE FOLLOWING: TWO
fixed condensers, two coherers and decoherers, spark
gep, D. P. D. t. switch, No. 1 omnigraph, printing

ress, four years of “Popular Mechanics,” some back
issues of ‘Modern Electrics,” and a four bar mag-
neto; would like variable condenser, loose-coupler, de-
tectort ?r Jove wireless key. Donald Davis, Mont-
rose, Col.

ANYONE HAVING A KINO MOVING PICTURE
camera to exchange will do good by sending a de-
scription of same to Albert St. Cyr, 819 Harrison St,
Marquette, Mich.

WILL EXCHANGE ONE 1,000 OHM RECEIVER
(bead band and cord), one 50 ohm recciver, one 76
ohm receiver, one 81.50 silicon detector, one silicon
detector (home made), 8 fixed condensers, and $00 ft.
copper antenna wire, also other wireless goods; what
bave you in exchange? Walter Ryan, 11 Tibbetts St.,
Natid!, Mass.

“HOW TO MAKE WIRELESS INSTRUMENTS,”
by 20 Wireless Experts, containing 96 pages and 76
illustrations, written expressly for wireless amateurs,
and is a book that you canmot afford to be without.
Price, $0.25 poltgu . Modern Publishing Co., 881
Fulton St., New York City.

TO EXCHANGE—ONE INCH SPARK COIL IN
first-class condition, two slide tuner, galena detector,
key, and 1,000 ohm head Khone; three 10 and 6 in.
four ball insulators, 50 ohm sounder, six 100 amp.
switch contacts, 900 ft. No. 16 and 35 feet No. 4
copper wire, for anything. Fred Zimmermann, 486
E. 85th St.,, New York City.

WILL EXCHANGE, SEPARATELY OR TO-
gether—A foot-power scroll saw with extra saws, drill
and emery wheel attachments; pair of bqll-bcarins

e skates, and 80 in. sailboat hull with cabin; woul
like Blitzen or Murdock variable condenser, Brand
or Holtzer-Cabot phones, loose-coupler, or other wire-
less apparatus. Vincent M. Youmans, Jr., Beach Ave,,

Larchmont, N. Y

WANTED—A OR ¥% K. W. CLOSED CORE
transformer of reliable make or a large variable con-
denser or a good Ferron detector; I have an 800 meter
enameled wire tuning coil, a good circular potentio-
meter and peroxide of lead detector. Wendell H.
Snyder, 3407 Forest Ave., Des Moines, Towa.

1 WOULD LIKE A CLOCKWORK OMNI-
graph, Murdock loose coupler and Colt’s automatic
istol, or what have you to offer for the following: $8
R(assie double control switch, brand new; fine army
and navy field glasses with leather case, extended
length 8 inches, also 8 inch_coil, ammeter, 5 x T tent,
and $8 ferron detector. Ray Wolf, 1020 b6th St.,
Milwaukee, Wis.

BOAT BUILDING FOR AMATEURS. BY
Adrian Neilson, C. E.—This book will tell you how
:z“?uild all manner %f ot_i}alll)ob&ats. 1“.:!;1.030 punt':.

s and sail ats; only $1. ost-
* moe:'ddrx?e‘:s in the U. S. Modern Publishing

d t
%‘g.. Q%Im ulton St., New York City.

WILL EXCHANGE ROTARY GAP THAT OP-
erates on 4 to 6 volts and good u~ to ?‘ K W, 184
inch spark coil, home-made loose cou;; er, and 2,000
ohm phones with head band; would like 3% K. w.
transformer coil with vibrator, storage cells, variable
condensers or other articles. C. Bantz, 414 %8n
Ave., Milwaukee, Wis.

STORAGE BATTERIES ARE VERY HARD TO
master and understand, but if you read this book you
know all about them from beginning to end
Stationary and Portable,” by

“St'ol‘ e’blBt‘t"ﬂii!es EE. 80 91 illustrations,
. . A E. ages,
T b ilett, M btk binding. . Price, 60c postpald.

odern Publishing Co., 281 Fulton St., New York.

y wound on ¥-inch mica cylinders, solid ma-
hogany wood, perfect condition, for Brandes navy or
transatlantic receivers. H. Young, 179 4th St., Jersey

City, N. J.
. “CONSTRUCTION OF INDUCTION COILS AND
Transformers’” is a valuable bool ini 100

pages and 72 illustrations, by H. W. Secor. You
cannot afford to be without this book, which is the
1‘3’:{ work on‘go;:;truction_dof iﬁd\:iction lgotl’ll'nbmd
i ormers. A tpaid. oder ishi

Co., 281 Fulton St., l‘lewaork City. no ing

WILL EXCHANGE FLASHLIGHT, COHERER
and er, a lators, fusible cutout
with 8 amsere fuse, battery volt-ammeter, 1-inch
wireless coil, teleph to, leph trang-
mitter, 75 ohm receiver, shocking coil (home maae),
80 ohm extension bell in case, No. 1 Brownie camera,
”étx 834 double 1:!;& l:;lder. Knap; typewS.’ dml:o
motor, receiver cord; make me an offer. . ). T,
Clayton, Ohio, R. R. No. 1.

WILL EXCHANGE ONE INLH CUIL IN GUu.
condition for Blitzen variable condenser or good
Xalruble. Address A. Vickers, Box 815, Montgomery,

a.

I HAVE A MOTORCYCLE ENGINE IN PER-
Ife.c‘t yo:king o&der:_l}vill exchange for ntgndu'd wire-
ess instruments; will accept wavemeter part
ment. Ross Gunn, 869 W.ml.onl:x St., Ob:rlm. Oﬁ:

2 PSR MY, BOOF, OF VR
ublished. i ishi
Co., 281 Fulton St..eNewo York.p'" odem *u ing

WILL EXCHANGE COMPLETE WIRELESS
set, consisting of 1 W. transformer, condensers,
helix, gap, key, line protector, aerial lead and switch,
anchor gap, loose pler, mica d )
and phones for “Yale” motor cycle, 1911 model, or
later; correspond with Stuart Wainwright, 14 1
St., Andover, Mass.

WHAT HAVE YOU TO EXCHANG:. o~ A
small wood turning lathe? Just the thing for dril
metal and winding tuners and turning bases. Alf;
Wennann, 101 Cliff St., Shelton, Conn,

.WILL EXCHANGE A GOOD STAMP COLLEC-
tion of U. S. and foreign countries, valued at_$10,
for wireless instruments. Don vCook, Box 594, Hills-
boro, Ore.

HAVE ONE MILWAUKEE AUTOMOBILE
complete, one small stationary steam engine and boiler
mounted, and one low tension magneto to exchange
for transformer, storage batteries, phones, large
coil, rotary spark gap, sending condenser, rotary re-
ceiving condensers, aerial switch, high power ri
fireless cooker, or anythin&lwireleu: what_have you
The machinery is now at Wichita, Kans. G. pen-
cer, 446 6th St., Portland, Ore.

WILL EXCHANGE A GOOD, STANDARD
make receiving transformer for duck type H-1 flexible
step-up transformer or Thordarson transformer.

W. Barhart, 1687 N. 6th St, Harrisburg, Pa.

WANTED—A GASOLINE SOLDERING TORCH,
1l give in

a 38 cal. revolver, or a repeating air rifle;

exchange a water motor in good order worth about $3,
a pocket flashlight (needs batteries), worth 85 cents,
100 stereo views worth_ $1.60, some good Als:f
books, and other things. J. J. Naylor, Batavis, Oh

WANTED—LIGHT TINFOIL NO. 84 AND 80-40
S.ochc. f dmagnet t'i?'ttwme % hinﬁh mt;ed osk
st inding posts, battery switch liners and paints
(levers with hard rubber knob), zinc and brass rod;
have to exchange a small battery motor, buzzer, knife
switch, and two 76 ohm receivers. Robert Brown, 338
79th St., Brooklyn, N. Y.




February, 1914.

WOULD LIKE TO EXCHANGE THE FOLLOW-
ing for a pair of 3000-chm “Brand Murdock or
E. 1. Co.” telephone receivers: 9 Hubbell pull chain
B‘HC.rC. e:,t value :lbontbﬂ.&o; 0}) l{). ll!o. 84

. magn value about $2.00; 1 telegra
sounder, value nb'}ton:' 50 cents. g l'nen, 796
188d St., New York, N. Y.

WILL EXCHANGE FIRST-CLASS STAMP COL-
lection valued at sw.ood containing about 8,000 all

different stamps, for a firstclass bicycle with coaster
t‘a‘fake. etc, . C. Osick, 829 Clark St., St. Charles,
o.

MR. AMATEUR! TO LEARN ELECTRICITY
gu should start from the beginning. You should

ow all about the minor details before you take on
the big ones, and here is the book that is going to
“Elementary Electricity
Up-to-Date,” by Sydney Aylmer Small, M.A.LE.E.,
18mo., cloth, 500 bg:gee. 206 1llustrations. Price, $1.36,
postpaid. This starts on the primary characters
of electricity and goes clear through to the end. Tells
you all about storage batteries, condensers, flow of
current, power of ciency, etc. Modern f'ubli.lling
Co., 381 Fulton St., New York

WILL EXCHANGE RAPID BREAK, 400 AM-
pere.l e:inm: pole uingl: ltlhorow ;svitchA ( lq:‘?) etif“
compl tary gap wit o . C.
motor; el‘ll.'ol. Cg. p1,00() ohm'phonee'md Wl. JEu. C?:
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WHAT AM 1 OFFERED IN EXCHANGE FOR
a % K. W. Holuer-Cahc‘)’{; Motor Generator with two
rheostats, cost $90. A Wheatstone Bridge from 1 to
1,000,000 ohms. A Clapp-Eastham, Commercial Blitzen
‘Luning transformer, on marble base, cost $560.
interested in large Victrola and records. J. F.
Arnold, 248 East 118th St, New York.

WILL EXCHANGE 1% IN. SPARK COIL, 360
volt, 36 amp. combination switch and cutout, 8 slide
A o B o achine 4h perfcer order
r loose coupler and static machine in .
%{Veng Stevel:non, Post Office Box 1067, Wenatchee,

as|

FIRST STEPS IN ELECTRICITY, OR ELEC-
tricity for the Beginner! Doesn’t that title sound in-
teresting? It is just what it denotes, or maybe more,
because it starts off with the development of elec-
tricity, explaining fully in & purely descriptive man-
ner how to perform simple experiments with as little
expense as ssible. 283 pages, 114 illustrations,
pocket size, cloth cover. Price, $1.00 lsonpud. Mod-
ern Publishing Co., 281 Fulton St., New York City.

FOR EXCHANGE ONE 1 INCH WIRELESS
coil, two slide tuner, silicon detector with mineral,
fixed condenser in steps, and Brandes superior phone
1,000 ohms, with headband; would like or ¥ kw.
step up transformer (not home made). . L. Miller,
Jr., Box 47, Victoria, Mo.

1,000 ohm phone for rotary variable A
guy) Du'ngn(. 3308 E. 67, Cleveland, Ohio (8

FOR EXCHANGE 1 MESCO VARIABLE CON-
denser, 1 Marconi one-half inch sperk coil, 8 E. 1. Co.
old style enamel wire tuning coils, 1 F,._i. Co. loose-
coupler, 1 Bunnell 30 ohm d

, silicon d A
rheostat, Mesco telegraph key, single leather covered
headband, 76 ohm receiver, 2 S. P. S. T.,1 S. P. D.
T., 1 D. P. D. T. switches, 1 rotary gap with 8 volt
motor, 3% pint Leyden l_‘jm'a; want 6-60 or 6-80 stor-
ge battery, rotary variable condenser, or Holtzes:

bot 8,000 ohm phones. Howard Haines, 415 West
88ad St.,, New York City.

WILL EXCHANGE $,000 OHM PHONES WITH
bead band (save the Republic), 1 variable rotary con-
denser, 1 large double slide tuner, 1 loose coupler
D. S. on primary, 9 points on secondary, 1 universal
letector and peroxide of lead detector; will h
the above for Edﬁcomb— le Jeweler's $pedal. Arthur
Haake, Closter, Bergen County, N. J.

THE PROCESS OF TRANSMITTING WIRE-
less messages through the air over long distances by
the aid of electricity is to countless thousands of peo-
Fle only a mysterious fairy tale, but here is a book

or you, Mr. Operator, which states nothing but cold
facts. “‘Operators’ Wireless Telegraph and Telephone
Hand Book,” by Victor H. Laughter, 12mo.
pfet. fully illustrated, gvm( the operator all the
information he desires. Price $1,00 postpaid. Mod-
ern Publishing Co., 281 Fulton St., New g’ork.

EXCHANGE A SEVEN VOLUME CYCLOPE.-
dis of electricity edited by the American Technical
Society and which cost $19.86 six months .ﬁ?' for an
extra good professional type loose coupler, high wvolt-

transformer or other apparatus. Carl Schaefer,

:ﬁs Stillson Ave., Sacramento, Cal.

ardn

HAVE 1909, 1010, 1911 ISSUES OF MODERN
Electrics’ Experimental Wireless Stations (Edelman),
, Operators Wireless Telegraph and Telephone
andbook, $1; Induction Coils and Coil Making, $1;
Electricity and Magnetism, 60c.; How to Make
Wireless Instruments, 25c.; How To Make a Wire-
less Sethﬂc.; Model Making, 25c.; Amateur Me-
chanics, No. 1, 2, 8, 76c., and Mechanics for Young
Americs, 88c., in exchange for wireless or electrical
%ntﬁu. Harold Callendar, 1781 Lincoln Ave., St
2ul, Minn,

LEARN TO FLY—BIG TWO-FOOT BLERIOT
Monoplane. Latest model, knocked down, packed,
ready for mailing, with blue print and complete draw-
ings for assembling, with wheels and propeller. This
model is usually sold by dealers for $3.00. Boys all
over the country are having barrels of fun with them.
For good, whol ement, there is probably no

g device more entertaining and that will ti'ord
more fun for the boys and grown-ups than this p! leas-

ing tqz. Guang:teedf to fly o;l &one '3'}’“191"‘!‘ ﬁnt
epaid on receipt of price, $1.00. Mode -
gine Compeny, 178 Greenwich St., New Yor;l "&:y.’

WANTED % KW. CLOSED CORE TRANS.
former in exchange for 8 silicon detectors with sili-
con, 1 electrolytic detector, 1 Jr. fixed condenser, 8
double fslide1 e hectro Jr.d tune::. also .t large assort-
ment of telephones and parts, magnetos, receivers,
transmitters, etc. Ralph Carnahan, 887 E. Church St.,
Urbana, Ohio.

WILL EXCHANGE ONE LITTLE HUSTLox
motor, one Lyon & Healy B flat solo alto horm, ten
boys’ books and fifteen copies of magazines for B
flat cornet or long barrel .23 revolver. -Roy Curtis,
Minden, Neb.

MR. ELECTRICIAN: DO YOU KNOW ALL
about wiring diagrams and descriptions? If not, you
need this book, which is the latest out on the subject,
“Modern Wiring Diagrams and Descriptions,” by
Henry C. Horstmann and Victor H. Tousley, 16 mo.,
800 pages, 226 illustrations. Full leather binding,
size 4 x 6 inches, pocket edition. Price, $1.60 post-
paid. It explains dynamos and motors, alternatin
current and direct current, ground detectors an
storage batteries, installations, etc. Modern Publish-
ing Co., 281 Fulton St New York.

EIGHT IN, GEISSLER TUBE, SPEEDOMETER,
dbuzzer, sheet mica, flashlight, dating stamp, £ £. Ce.
com&lete wireless course, ightni%. arrester, hard rub-
ber bushings, fuse block, D. P, S. T. fused, S. P. D.
T. switches in exchange for 2,000 ohm phones with
headband, No. 86 insulated wire or other electrical
&ptntu.. Albert J. Weinsz, 887 W. 4th St.,, Canal

ver, Ohio.

HAVE STAMP COLLECTION WORTH OVER
$4; will exchange for small battery motor, medical
eofl, 78 ohm receiver, or § ohm telegraph sounder.
Wm. Wellman, 87 Thompson St., Stapleton, N. Y.

BOUND VOLUME NO. 8 OF “MODERN ELEC-
trics” is now ready, which contains 740 pages, over
1,000 illustrations and writings of 800 authors, 650
articles of unusual interest, with 15178 questions and

answers. Bound in bandsome black cloth, gold
stamped. $1.60; $0.80 extra ?{ mail. Modern Pub-
lishing Co., 281 Fulton St.,, New York City. (tf)

HAVE FOR EXCHANGE % IN. SP. Cu.a, 8
ark gaps, electrolytic detector, tape recorder, ¥ ia.
u"doﬁ ty}?e sp. coil, sending condenser, rheostat,

1716 H. P. battery motor, detector, $7.50 perikem

detector, $5 rotary printing press with type, auto-

matic code teaching machine, coherer and decoherer,
raw material, including binding posts, switch han-

dles, rods, etc.; want pair good standard 8 to 4,000

ohm phones, or any receiving glpparltus of Murdock

g Clapp-Eastham make. Ben T. Elkins, St. Cloud,
a.

WANTED 1 PAIR OF 2,000 OHM PHONES
and s good detector in first-class condition in ex-
ange for 1 pair 75 ohm phones, 1 glass plate
eoﬁdesre’t, 1 ::’ngle d"h'm' s}d;ch,ﬂl so&e nch spark
eoil, n good condition. . s T
158% Shre:!bury St., Worceiote:'l. ass, meusser, Jr.,
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FOR EXCHANGE CLAPP-EASTHAM $16 LOOSE
coupler in good condition and other apparstus; would
Eie er Clapp-Eastbam Blitren loose coupler. Paul C.
; liott, 162 East 66th St., New York, N. Y.

I HAVE THE FOLLOWING TO EXCHANGE
for anything in the wireless or electrical line: 1 180
watt, 16 volts, 8 amperes dynamo; 1 Iver Johnson
bicycle with Morrow brake and clincher tires, used
but two years; 1 Corbin duplex coaster-brake; copper
cut for a 600 volt, 100 ampere lightning switch and
miscellaneous other articles, Edwin Pearson, 717 East
7th St., Duluth, Minn. ,

TO EXCHANGE—4¢ EDISON TYPE V. 160 A. H.
batteries (just the thing for receiving), 1 helix frame
with 40 ft. No. 6 aluminum wire, to for 1
Knapp tgpe S. %vlnamo motor, Brandes or Holtzer-
Cabot phones. mer Freiwaid, 1818 ..clen Ave.,
Detroit, Mich.

YOUR LIBRARY.IS NOT COMPLETE WITH-
out a copy of Bound Volume No. 4 of Modern Elec-
trics, containing 9568 es, with over 1,600 illustra-
tions and 1,200 questions and answers on topics of
vital importance to you. Elegantly bound in black
cloth; gold stamped. Our supply is limited, so order
today while you think of it and you will not be dis-
appointed. Price $2.00; 40c extra by mail in U. S.;
76c extra in Canada. Modern Publishing Co., 281
Fulton St., New York, N. Y.

IN THIS VALUABLE BOOK WILL BE FOUND
everythxri{ that is necessary for the study of teleg-
_rapgr Rules are given for the guidance of operators
in all different kinds of services, and ry
clear and oon;grehensive. “Telegraphy Self-Taught;
A Complete Manual of Instruction,”” by Theo. A.
Edison, M. A., 12mo., 170 pages, fully illustrated.
Price, $1.00 postpaid. Modern Publishing Co., 281
Fulton St., New York.

WILL EXCHANGE A FINE RECEIVING OUT-
fit, consisting of a luge loose coupler, mineral de-
tector, E .I. Co.’s fixed condenser, and Co.’s
1000-obm amateur phone and headband, for a 34
k. w. transformer. Emerson Gill, Gibsonburg, Ohio.

they are ve
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WILL EXCHANGE 1 1000-0HM RECEIVER
with German silver head band for variable condenser,
detectors or Splitdorf ignition coil. J. Robert Lange,
1988 Lemmon St., Baltimore, Md.

WILL EXCHANGE 14-INCH DOUBLE-SLIDE
tuner, 25-plate variable condenser, ferron dectector,
1000-ohm wireless receiver and head band, 6-volt, 60-
ampere storage battery, parts of 34-inch spark co
Y%-inch spark gap, -pint_leyden jar, for a g
cabinet receiving set. Robinson, 617 West 118th
St.,, New York.

WILL EXCHANGE
jector and good
ussell Carter, Box 647 Hillsboro, Ore.

WANTED—SMALL MOTOR, TO RUN ON 11
a.c.,, suitable for rotary spark gap; write what you
want; have plenty of brass strip, 1-88 x 1-3 in for
June supplement oscillation transformer, a 6-
volt dynamo motor. and a brand-new $8.60 Ever-ready
volt-ammeter. Ralph De Rose, €9 . Judson St.,
Gloversville, N. Y.

NEW_ POST CARD PRO-

stamp collection for wireless parts.

tric motor, rece_ivm§ cond . an
detectors or Sphtdorf ignition coil. J. Robert r.mﬁ.

or 1600 ohm ph or ors an
Meyer, 1841 Willington St., Philadelphia, Pa.
WINCHESTER

HAVE OSCILATION }'RANSEQRMER.d ELEC.

HAVE FOR EXCHANGE A 1
Model 1902 single-shot rifle, 29 caliber, 18-in, round
steel barrel, perfect condition, cost $4; will exchange
for something in wireless line. K. C. liailey. Box 440,
Southington, Conn.

WILL EXCHANGE

1.KW. SENDING CON-

denser and helix; also spark gap; for pair of Brandes
Superior phones or good loose coupler (not home-
made). Hazleton, 68 Pryce St., Santa Cruz,

WANT OFFER FOR 234-IN. COILS, AUTO-
matic gas lighting outfit, complete; Dietzen m
cal drawing outfit and :iecu: helix with gap on top.
18 in. h. and 6 in. w.; $ magnetos, 8 bar; 83 1000-ohm
ringers; centigrade thermometer; 2 Rajah spark J)lup.
mercury, trouble finder lamp, telephone coil and com-
d desk bracket with sock

WILL EXCHANGE ONE 110 VOLT, 40 LIGHT,
D. C. dynamo, in good condition, worth $60, for
Clapp-Eastham or Murdock wireless telegrapn instru-
ments: 1. W. Sending set preferred. C. C. John-
son, Box No. 24, Momence, Ills.

WHAT AM I OFFERED FOR A % K. W, WIRE-
less transformer of standard make, closed core, 60
cycles. Edward A. Parmele, 778 Tompkins Ave..
Rosebank, S. 1.

I HAVE FOUR REELS OF MOTION PICTUxe
film to exchange for a good loose coupler or r of
2)300}) ohm phones. Roy Stine, 582 Broad St., Newark,

4 HAVEkA 4-IN.kWATER ’gm']rog. 10-V. PONY
amo, key, spark gap, a -cal. Savage repeatin

n’ﬂne which needs new hammer, 2 “Electro Jr.Beﬁxea
condensers and a double-pole 75-ohm phone; want a
folding camera, a reducing transformer and rectifier
(not liquid), a loose coupler or a good head set. Roy
Dudley, 266 Lincoln Road, Brooklyn, N. Y.

“"ANYON AUDION DETECTOR

ANYONE HAVING AN
for exchange will do well bv writing or calling on E.
Littlefield, E. 24th St., Sheepshead Bay, N. Y.

FOR EXCHANGE—1 8% x 5% SENECA PLATE
camera; 1 No. 2 Brownie box camera; 1 complete
Commercial 1. C, S. Reference Library, new; 1 Iver
Johnson hammerless revolver; 1 No. 2 Brownie film
tank; 1 complete developing outfit; 1 large tripod;
1 accordion; want lathe, small gasoline engine or
Leo L. Liptac, P, O. Boox 876,

wireless
Streator,

WILL EXCHANGE ROTARY VARIABLE CON-
denser and new single slide, latest style, for wireless
articles of the same value. G. E. Travis, Jubilee,
N. B., Kings County, Canada.

WILL EXCHANGE 1 SET OF ENCYCLOPEDIA
Britannica, fine condition, 12 volumes, for a set of
2000-ohm_ phones, a loose [ d tor; also
have a $7 Bunnell medical coil, a No. 8 Brownie
camera, picture 2% x 8%, and a collection of 1000
varieties of stamps mounted in a Scott’s Twentieth
Century Stamp Album, and 2 25-ohm electro mag-
nets, to exchange for wireless roods. Kenworthy
Weir, 110 West 129th St.,, New York City.

i

H et; quartered oak box,
7 x 8 x 4 inches; 6 sockets, 8 wooden push butt

11 small nickel and rl push buttons, 8 candelabras
and $ miniature ets; want vest pocket kodak or
any good film camera. D. Hutchinson, 504 West
167th St.,, New York.

WANT WIRELESS RECEIVING SET, IN EX-
change for large aquarium worth $15, a prfze winner
at Boys’ Show; an excellent propeller for model aero-

plane, 18 in. long, set of 6 good boys’ books, sli~htly
used; Waterman’s fountain pen and a quantity of
forei coins.__ Sydney Goldstine, 1685 Eighth St.,
Brooklyn, N, Y.

ELECTRO-PLATING OUTFIT WITH DYNAMO,
dip plating outfit; 6-in. single stroke gong; 6 x 4-in.
plate camera; 1 1b. No. 80 cotton-covered wire and
magic_lantern with electric attachment. Want rotary
gap, Blitzen transformer, audion or phones. H. Bib-
ber, 1 Lookout St., Gloucester, Mass,

ONE STATIC MACHINE: 1 EVER-READY
volt-ammeter. new: 1 pair 75-ohm receivers with
headband, Want in exchange an interrupter or will

h volt ter for or an electrolytic
interrupter. W. H. Hobler, 88 Florence Ave., Belle-
vue, Pa,

COMBINATION MOVING PICTURE MACHINE
and magic lantern, slides and films, worth six dol‘l.ni
Simplex typewriter, worth one dollar, and five dollars
worth of handy articles, for wireless or electrical

oods.Y Gl:orge Tompkins, 870 Cypress Ave., Bronx,
ew Yor!

ONE EASTMAN FOLDING POCKET KODAK
No. 8A, metal trinod with four sections. complete
developing and printing outfit, portrait attachment,
mounts, film clips, etc.,, cost $27 this summer, in ex-
h for a plete sending outfit, coil to o te
on batteries. Must send 20 to 256 miles. ustia
Corkran, Oxford, Md.

WILL EXCHANGE 1% H. P., GASOLINE EN-
gine, used on bicycle, air conoled, zood running order,
complete with tank. Also No. 2 Brownie camera gn‘
52-volt D, C. motor, with six-bladed fan for electrical
or wireless goods. Horace C. Barker, 106 Saratogs
St., East Boston, Mass.
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NEW HOME sTUDY BOOK S

lﬂ“:[ "ll"‘. By Thomas W. Poppe.

This work describes and illustrates the actual installation of Electric Light Wiring the manner in
which the work should be done, and the method of doing it. It is intended for the jectria;n. Hepler
and Apprentice. It solves all Wiring Problems, and contains nothing that conflicts with the ru! of
the National Board of Fire Underwriters. It gives just the information tial to Successf: ir-
iog of a Building. Among the subipgcu treated are: ting the Meter. Panel Boards. Switches. Pl‘;s
Receptacles. Brackets. Ceiling Fixtures. The Meter Connections. The Feed Wires. The S
Armored Cable System. The Flexible Steel Conduit System. The Ridig Conduit System. A digest of
the National Board of Fire Underwriters’ rules relating to metallic wiring systems. Various swi
arrangements explained and diagrammed. The easiest method of testing the Three and Four-way cir-
cuits explained. The xroundinghof all metallic wiring systems and_the reason for doing so shown ;
ned. The insulation of the metal parts of lam tures and the reason for the same
and illustrated. 186 pages. Fully illustrated. Flexible cloth. Price....c.ccevvcreeccccs...50 conts

BYNAMO BUILDING FOR AMATEURS, OR HOW TO CONSTRUCT A FIFTY-WATT DYNAMO.

Bv Arthur J. Weed, Member of N. Y. Rlectrical 8ociety.
A practical treatise showing in detail the construction of a small dynamo or motor, the entire machine
work of which can be done on a small foot lathe. Dimensioned working drawings are given for each
Kx‘e‘ce of machine work and each operation is clearly described. This machine, when used as a dynamo,
an output of fifty watts; when used as a motor it will drive a small dnll press or lathe. It can
be used to drive a sewing machine on any and all ordinary work. The book is illustrated with more
than sixty original engravings showing the actual construction of the different parts. Price, paper, &g

cents. 18 - B R R R R R R TR R R R R o

TELEPHONE CONSTRUCTION, INSTALLATION, WIRING, OPERATION AND MAINTENANCE.

By W. H. Radcliffe and H. C. Cushing.
This book gives the principles of construction and operation of both the Bell and Independent instru-
ments; approved methods of installing and wiring them; the means of protecting them from lightning
and abnormal currents; their connection together for operation as series or bridging stations; and rules

for their insp and Line wiring and the wiring and operation of special telephone
tems are also treated. . . .
ntricate mathematics are _avoided, and all apparatus, circuits and systems are thoroughly described.

pp f of units and terms used in the text. Seclected wiring tables, which
are very helpful, are also included. 100 pages, 185 illustrations......cccccveeoeccscnccccosccse Pl

Any of the above books sent postpaid on receipt of priece.
MODERN PUBLISHING CO., 231 Fulton St., NEW YORK

When writing, please mention “Modern Electrics and Mechanics.”



MODERN ELECTRICS AND MECHANICS

-

Vol. 28. No. 2.

[ST= Nl B ) (=B I

s

L -8

When writing, please mention “Modern Electrics and Mechanics.”



No. 490. Transmitting Outfit......... $12.00

)\'V«.,' st Transmitting
Tuning Coiloooooonian, $3.10 No. 486, 1cyden Jar,
PIL o o v crescnceiancnss 100

No. 4520 Wireless Tele-
Lgrapl; Key, chl:ss,t,.Jl.o.‘, No. 439. Ad]ustabk Primary Con-
denser | o . ceeeeiitieiiiiiiiiieann. $3.00 No. 416. Antenna Switch.$2.00

Send for Our New
Manual of Wireless
Telegraphy C1

Tt contains 104 pages and tells how to

erect and maintain wireless telegraph

: stations. Shows a number of diagrams.

No, 417 Flanged Spark so Has the Morse and Continental Teic-

AP - eeseeeeereeeeee 8. graph Codes. [Illustrates the best in-

struments to usc; tells what they are

for and how to use them. Do not wait No 458. Receiving Set..$7.80

until some other time, but sit down now

and send your name and address, and
get one. It costs you nothing.

Send for Our New
No, 465, uighmc{ency Catalog C26

Spark  GaP.eeosensenns $:3.00 Tt is pocket size. contains 212 pages,
with over 1.000 illustrations, and de-
scribes in plain, clear language all ahout
Bells, Push Buttons, Batteries. Tele- N, 40, Hcadband with
phone and Telegraph \laterial, Electric two 1000 ohm receivers. $G.00
Toys, Burglar and Fire Alarm Con-
trivances. Electric Call Bells, Electric
Alarm Clocks. Medical Batteries. Motor
Boat Horns, Electrically Heated Appa-
ratus. Battery Connectors, Switches,

Kattery Gauges. Wireless Telegraph
Instruments, Ignition Supplics. ctc.

No. 462, Wircless Spark It Means Money Saved to You .
Coil, 1 ineuieneninn... $5.40  ta have our Masua) and our Cataleg whes you want te bey Cor

Two Books Every Wireless Operator Should Have

AMATEURS’ WIRELESS HANDY BOOK . . . . . Price $0.25
LESSONS IN WIRELESS TELEGRAPHY . . . . . Price 025

Manhattan Electrical Supply Co.

NEW YORK CHICAGO ST. LOUIS SAN FRANCISCO
17 Park Place 114 S, 5th Ave. 1106 Pine St. 604 Mission St.

FACTORIES—JERSEY CITY, CINCINNATI, RAVENNA, OHIO



Digitized by GOOS[G




