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$5.00 Per Month 
Buys This 
Visible 

Typewriter 

in-

Send your name and address on coupon and we will tell you more about 
this unusual offer—more about 

NAME 

ADDRESS. 

No. My old machine is a 

u ■ 

Typewriter» Distributing Syndicate 

159 ME N. State St., Chicago 

You may send without placing me under any obligation, 

further information of your typewriter offer. 

devised-

If You Own a Typewriter Now— 
trade it in to us as first payment—we will be liberal with you-

Typewriters Distributing 
Syndicate 

159 ME N. STATE STREET 

CHICAGO 

this splendid typewriter — it 
won’t cost you anything and 
you will be under no obligation 
—we won’t send a salesman. 
Tear out the coupon now— 

you might forget. 

Stop Paying in Nine Months, innAn$so—“°rest
• —no chattel mortgages—no collectors—no publicity—no delay. Posi¬ 

tively the best typewriter value ever given—the best selling plan ever 

Here is the offer that astounded the typewriter world: 

The Famous Model No. 3 Oliver— 
the type bars that str-ike downward—that makes the write-in-sight prip _ 

ci pie mechanically practical. >It is so simple children learn to operate it in 
ten minutes—so fast the experts choose it so strong a shrewd business 
man insists upon it—The World’s Standard. 

You Can Make It Yours So Easy do without it. 

No Cash Until You See It— 
make your decision—no salesmen to influence or hurry you—if you keep it 
you pay only $5.00 down—it will earn its own way thereafter. 
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A Scientific Safety Razor with Perfect Blades 

Extra Blades, Twenty-five Cents 

De Luxe Set, $3.00 Pocket Set, $2.00 

USR Standard Set, $1.00 

Colonial Design 

United Safety Razor Company New York 

Pocket ” and “ De Luxe ” Seta 

These sets are equipped with our new 
telescoping stropping handle, safety razor 
and ten blades in metal tubes. The 
Pocket Set is heavy nickel-plated, packed 
in a handsome black keretol case. The 
De Luxe Set is quadruple silver-plated, 
packed in genuine English Pigskin Case. 

The USR Standard Set is the handsomest 
set ever sold at one dollar. The safety 
razor and separate stropper to match, full 
heavy nickel in Colonial Design, are 
packed in a flat square black keretol 
case with ten blades. 
These safety razors are as good as any 
safety razor made and the blades are 
unequaled in quality. 
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Scientific Safety Razor with Perfect 

ji. 

I 

ii 

Examine a USR Safety Razor. Try the Blades 

THE PRICE IS FAIR 

United Safety Razor Company New York 

II 
IL 

A gentleman in Boston wrote this to us. 
He added that we might say as much for our 
Safety Razors. He is a very prominent man, 
thé head of one of the oldest firms in that city 
and his name is known to thousands of men, 
women and children. 

Ou1 Safety Razors are good. They are up-
to-date. They are scientific. With our excellent 
blades they do the work. They were designed 
for service and finished for show as well. We 
are not ashamed of their appearance. We are 
proud of their capability. 

United Rajor 
Company 

Your Advertisement is the truth” 

Your “Blades have no equal 
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HE only vacuum pumps and pressure blowers that take up their own wear. 
The centrifugal force holds the wings against the cylinder without the 
use of springs. A high, positive and steady pressure and vacuum without 

fluctuation is the result. The wings and cylinder are the only moving parts and 
these are large and strong. LEIMAN BROTHERS 

BLOWERS 
and V A G U U M PUMPS 

used in connection with all sorts of gas and oil furnaces, blow pipes and appliances, gas 
producers, testing mains and meters, sand blasting, agitating liquids, blowing chips and 
particles from machines, drills, presses and other tools as well as for 

VACUUM CLEANING OUTFITS 
Catalog No. 138 for Blowers I Q D O © 62AU JOHN STREET 
Catalog No. 139 for Vacuum L. EL I IVI A IN ES K W © . NEW YORK, U.S.A. 
SHEFFIELD. ENGLAND-THOS. ASHTON. LTD. VIENNA, AUSTRIA-WHITE. CHILD & BENEY 

RAVEN ¡RAND 
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The Practical Electrician 
A Popular Course in Electricity on the Construction of Electrical Apparatus and Experiments to 

be Conducted with them 

By PROFESSOR W. WEILER, of the University of Esslingen, (Germany) 
Translation by H. GERNSBACK 

CHAPTER II— Continued 
57. CHANGE OF ACID DENSITY 

DURING CHARGE AND 
DISCHARGE. 

HE chemical action during the 
w' charge and discharge do not leave 
the solution unchanged. By the decom¬ 
position of the sulphate of lead during 
the charge, a certain amount of sulphuric 
acid is formed, on the other hand during 
the discharge, water is formed. Such 
changes in the acid are proved by the 
Hydrometer, Fig. 72. 

In a Tudor accumulator the specific 
gravity rises from 1,115 to 1,145. In a 
modern American storage battery, a dis¬ 
charged battery will show about 1,200 
degrees, when fully charged 1,250 de¬ 
grees. 

The acid density is also less in the 
upper layers of the battery than on the 
bottom of the jar; the difference between 
the surface and bottom of the jar 
amounts to about 2.5 per cent. 
EFFICIENCY OF STORAGE BAT¬ 

TERIES. The efficiency of a storage 
battery is obtained as follows: 
Divide the ampere hours obtained 

during discharge, by the ampere hours 
stored into the battery during charge; 
thus the efficiency of a good accumula¬ 
tor should be 91% to 95% of the am¬ 

pere hours; 77% to 84% for the watt 
hours. 
EXAMPLE : Charging with 5 am¬ 

peres during 10.16 hours with an average 
tension of the cells of 2.15 volts; conse¬ 
quently, 

5 X 10.16 X 2.15=109 watt hours. 
Discharging current was 6.5 amperes 

Fig. 72 
during 7.35 hours with 1.88 volts; there¬ 
fore 6.5 X 7.35 X 1.88=90 watt hours. 
Efficiency =90=100=0,826 or 82.6%. 
The life of an accumulator is the time 

during which its plates are in use. It 
depends upon the thickness of the plates, 
the elasticity and strength of the ac¬ 
tive mass, the purity of the acid, from 
the amount of expansion the positive 
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plates can follow, and especially upon the 
treatment which the accumulator gets. 
For charging the following rules hold 

good : 
The charging current in amperes, (1 

ampere for each pound of positive plates) 
should be 25% less than the discharging 
current (1 to 2 amperes for each two 
pounds of plates) ; the charging current, 
however, should be at least 25% higher 
in voltage. By charging with galvanic 
batteries, they should be connected in 
series, the accumulators in parallel. 
When discharging connect the accumu¬ 
lators in series. With copper sulphate 
(Daniel or Crawford batteries) the bat¬ 
teries are charged quickest, when the 
number of batteries connected in series 
is at least four times that of the number 
of the storage batteries connected in se¬ 
ries. Little storage batteries are 
charged quickly from the house lighting 
(direct} current, by putting one or two 
incandescent lamps in series with the ac¬ 
cumulators. The first charge is finished 
when the voltage has risen to 2.55 volts 
for each cell, measured while the charg¬ 
ing current is still on. 
The charging current should be as 

constant as possible in order that the E. 
M.F. should never fall lower than the E. 
M.F. of the accumulator because in this 
case the current from the accumulator 
would flow back against the charging 
current; this not alone would result in 
loss of the accumulated electricity but 
if batteries are used, they may be spoil¬ 
ed. 
58. A CHARGING SWITCH FOR 

ACCUMULATORS. 
Every good installation of accumula¬ 

tors necessitates a charging switch if the 
accumulators are to be charged by bat¬ 
teries or other low voltage source of cur-

Charge. 

Fig- 73 
rent. Thus during the charge, the ac¬ 
cumulators are connected all in parallel 
or multiple, and during the discharge 
they should be connected in series, with¬ 
out it being necessary that during this 
operation a lot of time be lost. 

Fig. 73 and 74 show such a charging 
switch made as follows: 

The apparatus is made mainly of wood. 
The wooden base has two uprights as 
shown, screwed to the base board. These 
uprights carry a long wooden cylinder 
about iy2 to 2 inches in diameter. At 
each end of this cylinder two copper 
rings, made of strip copper, as shown, 
are tacked; the rings being about % of 
an inch apart. Four stiff brass springs 

Fig- 74 

are fastened to the base board and two 
of these springs make contact with each 
set of the two copper rings. The one 
set of these springs brings the charging 
current to the rings and from here the 
current is distributed by means of the 
long strips to the cells as shown. 

As will be seen all the positive poles 
go to the upper metal strip, all the nega¬ 
tive poles to the lower strip. By care¬ 
fully looking at the sketch it will be dis¬ 
covered that the upper strip goes to the 
left outside ring and is carried under¬ 
neath the second ring without, of course, 
making contact with the second ring. 
This is quite important, or else the charg¬ 
ing current would be short circuited. 
When the charge is terminated the 

wooden cylinder is turned about its axis 
for 180 degrees as shown in Fig. 74. The 
springs are then connected by diagonal 
strips fastened to the cylinder as shown. 

The discharging current of the stor¬ 
age battery is taken off at the right side 
as will be observed by studying the il¬ 
lustration. Thus the storage cells are all 
connected in series. When the discharge 
is terminated the wooden cylinder is 
again revolved one-half turn and the ap¬ 
paratus is then ready again for the 
charging. During this time it was not 
necessary to either touch the connections 
or the storage batteries or the primary 
batteries, if such are used for charging 
purposes. 
59. PLACING OF ACCUMULA¬ 

TORS. 
The following precautions should be 

taken with storage batteries: 
1. They should be placed in a cool 

dry place so that little evaporation is 
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had and the jars do not become conduc¬ 
tive by moisture. 

2. If over ten cells are used they 
should be placed on a dry wooden rack 
painted with a good oil paint. 

3. All cells should be placed with air 
space between them, so that each cell can 
be readily inspected. 

4. If the voltage of the entire bat¬ 
tery is more than twenty, each cell should 
rest on porcelain insulators. 

5. Connections should be soldered 
preferably, as mechanical connections are 
sooner or later destroyed by the acid. 

60. MAINTENANCE OF STOR¬ 
AGE BATTERIES. 

On this point the well known author¬ 
ity, Herr W. Kohlrausch, gives the fol¬ 
lowing advice : 

1. After filling the cells with acid, 
charging should begin at once. 
2. After discharging, a recharge 

should follow with all possible haste; to 
leave the storage battery stand in a dis¬ 
charged condition gives rise to sulphata-
tion, and this must be avoided if 
possible. As a rule if a cell is faulty, 
it will soon be detected because the de¬ 
velopment of gas does either not occur 
at all or else only very little gas is de¬ 
veloped. 

3. The voltage should rise from 1.9 
to 2.55. One should count on 80% of 
the charging energy. The acid should 
cover the plates entirely and must be the 
best obtainable. 
4. An ammeter should always be 

connected in series with the storage bat¬ 
tery and the specific gravity of the acid 
should be taken from time to time by 
means of a hydrometer. 

5. The smaller the amperage of the 
charging current is, the higher the ca¬ 
pacity of the storage battery will be. 
On the other hand, a complete discharge 
with weak current should be avoided. 
During a prolonged rest, even after the 
battery had been fully charged and not 
used, it should be charged fully for best 
results. 

6. When filling acid in storage bat¬ 
teries one should always take Hydro¬ 
meter readings. It is a well known fact 
that it is not the acid that evaporates, 
but only the water. For this reason as 
a general rule, acid need not be filled 
in a storage battery; only distilled water 

need be used. The acid in a fully charged 
storage battery should under no circum¬ 
stances be poured off, as the electrodes 
oxidize in the free air; thereby becom¬ 
ing exceedingly hot; for this reason a 
new battery when freshly filled and 
charged, never gives the expected amount 
of ampere hours, but will do so if the 
battery has been overcharged for a few 
hours. 

7. For charging storage batteries a 
shunt wound machine should be used in 
connection with a certain resistance and 
in series with an automatic current in¬ 
terrupter. 
8. For charging and connecting a 

battery of storage cells for various volt¬ 

ages a switch board as outlined in Fig. 
75 should be constructed. The explana¬ 
tions of letters in Fig. 75 is given here¬ 
with : 

A, shunt dynamo; B, shunt regulator; 
M, automatic interrupter; E, E1, lead 
fuses; C, ammeter; G, switch for meter; 
K, switch for dynamo; F, storage bat¬ 
tery ; J, end cell switch ; H, voltmeter : 
L, light circuit; D, meter to show di¬ 
rection of current. 

The switch at J is for the purpose of 
adding one or more cells for the light cir¬ 
cuit as soon as the voltage of the bat¬ 
tery F falls about two volts. It must 

(Continued on Page 680.) 
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Edison and the Copper Industry 

At the opening of the electrical exposi¬ 
tion of 1911 in New York City, the cop¬ 
per producers and consumers of the 
United States presented Mr. Thomas 
‘A. Edison with a solid cubic foot of cop¬ 
per.. In the photograph the famous in¬ 
ventor is seen with his gift, upon the 
sides of which are engraved the names of 
those largely interested in the produc¬ 
tion and consumption of copper. An¬ 
other side bears the inscription that at 
the time of Mr. Edison’s first invention, 
October 13, 1868, the output of copper 

Photo N. Y. Edison Co. 

was 877,664,000 pounds, while on Oc¬ 
tober 13, 1910 the amount purchased was 
1,910,608,000 pounds. The gift repre¬ 
sents the appreciation of the copper in¬ 
dustry for its growth due to a very large 
extent to the numerous inventions of 
Edison in electricity. 
The mass which weighs almost half 

a ton had to be cast several times be¬ 
fore success was obtained. Mr. Edison 
remarked jokingly at the presentation of 
the cube : “This ought to make a fine 
paperweight !” 

A REMARKABLE ELECTRIC SIGN. 

Photo N. Y. Edison Co. 

One of the most interesting signs along 
the “White Way” of New York City is 
that of the Monotuck Silk Company, of 
Florence, Mass. This firm manufactures 
the well known “Corticelli Spool Silk” 
which employs for a trade mark thè head 
of a kitten holding a spool of silk. 
The Corticelli sign is made up of 

1,062 lamps, the chief letters being seven 
feet in height, and the kitten is thirty 
feet high. While Broadway has a larger 
number of electric signs than any 
thoroughfare in the world, this sign has 
become one of the most popular both for 
its originality and the execution of the 
idea. The kitten is seen playing with a 
spool of red silk thread until he becomes 
entirely entangled in the silk. 

The moving of the cat’s paws and tail 
is quite lifelike and is a source of con¬ 
stant enjoyment to children as well as 
grown ups. 
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The Marconi Multiple Tuner 
TÏTHE Marconi multiple tuner repre-
vJ/ sents one of the highest types of 

perfected tuning apparatus at the pres¬ 
ent time in commercial wireless work. 
It is the outcome of years spent in ex-

2 which is connected in the detector cir¬ 
cuit. The condenser C 3 is used for tun¬ 
ing the detector circuit in which R repre¬ 
sents the detector. The loose-couplers 
may all be adjusted with suitable han-

perimenting, and the experience 
gained in commercial operating. It 
is used in connection with the mag¬ 
netic detector in most of the Mar¬ 
coni stations, and operates upon the 
well known principle of having a 
number of separate but inductively 
connected circuits, often named 
“weeding-out” circuits. 

In Fig. 1 will be seen the principal 
connections and apparatus used, the 
many switches and other minor parts 
not being shown. The condensers are 
of the rotary type, but the working 
parts are entirely original and the 
basis of two United States patents. 
Unusually high capacity is obtained 
with this form of condenser, com¬ 
pared with the compact dimensions. 
The aerial and ground are connected at 

A and E, which lead to the primary of 

riauRt t 

dies so that the degree of coupling is 
variable. 

A 

FIGURE J 

a loose-coupler P 1, and the loading-coil 
I, both of which have their turns con-

In addition to the parts shown in the 
diagram, the apparatus also contains a 
micrometer spark gap which is connected 
across the aerial and the ground ter¬ 
minals. This serves the purpose of pre¬ 
venting the accumulation of static cur¬ 
rents on the aerial. This spark gap is 
furthermore shunted by an inductance of 
about 80,000 microhenries. In Fig. 2 
will be found a complete diagram of the 
actual connections, in which all the parts 
are shown. 

nected Jo two multiple point 
switches at intervals. The in¬ 
ductance can therefore be varied 
by means of the switches, while 
the finer tuning may be accom¬ 
plished by means of the variable 
condenser. The primary P 1 re¬ 
acts on the secondary S 1 which 
is located in the intermediate cir¬ 
cuit with the other secondary 
S 2 and the condenser C 2 which 
is connected across both of these. 
This condenser is known as the “intensi¬ 
fier” and is so marked on the condenser 
handle. The condenser in this instance 
plays a very important part in the tuning 
of the circuit to a remarkable degree. The 
secondary S 2 reacts upon the primary P 

Fig. 3. Marconi Multiple Tuner. 
The multiple tuner is very unique in¬ 

asmuch as it can perform other valuable 
duties besides the tuning of the receiv¬ 
ing set. It can be used for determining 
the wave-length of a signal, and also de-
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tennining the distance over which a cer¬ 
tain signal is being received. A special 
chart is furnished for determining dis¬ 
tances, and by following the directions, 
ranges can be figured accurately to with¬ 
in 10 or 15 miles. Of course, the same 
operator must make the test, for the 
human ear varies on different individuals, 
and two separate readings of the same 
signals at different distances are neces¬ 
sary to figure the range. The intensifier 
condenser is used for this test. 
The complete tuner has been photo¬ 

graphed in the accompanying cut. The 
three condensers may be readily noticed 
as well as the many switches. On the 
left may be seen the micrometer spark 
gap which resembles a large binding post. 
The instrument fits into a plain wooden 
traveling case measuring 1 foot 9 inches, 
by 11 inches high, and the total apparatus 
weighs 32 pounds complete. It is suit¬ 
able for receiving all wave-lengths from 
300 to 8,000 feet. 

A DIRECT READING MICRO¬ 
METER. 

A novelty in micrometer calipers is 
the product of an English firm, illus¬ 
trated in the accompanying cut. The 
caliper contains a number of small gear 
wheels which have dial rims with fig¬ 
ures printed on them. On turning the 

handle of the micrometer, the gear 
wheels move and indicate the exact 
reading in thousandths of an inch. 
This form of micrometer represents 
many advantages over the usual type, 
in which direct readings are not ob¬ 
tained. The manufacturers furnish the 
dials to read in any terms desired, such 
as the metric or other systems. 

New York City has now over 350,000 
telephones, which amount is more than 
all the telephones in France. Besides 
the telephone service in New York is 
said to be the quickest and best the 
world over. 

AN ORIGINAL ELECTRIC 
HEATER. 

By Frank C. Perkins. 
An English firm has placed on the 

market an original type of electric 
heater, which is in the form of a round 
metal plate, decorated with artistic de¬ 
signs. The heating unit is placed in 
the center, while the metal plate serves 

not only the purpose of adding to the 
ornamental value of the heater, but to 
radiate the heat as well. The appa¬ 
ratus is known as “Ferranti Sun” elec¬ 
tric heater. 

THE PRACTICAL ELECTRICIAN. 
(Continued from Page 67T.) 

always be remembered that when a stor¬ 
age battery begins to discharge, it gives 
about 2.1 volts. For 55 cells this would 
give 115 volts. When half way dis¬ 
charged these 55 cells would only show 
1.95 for each cell. Consequently, the 
total voltage at this period would be 
about 107 volts. Thus it will be easily 
understood that it becomes necessary to 
add a few cells in the circuit in order 
to keep up the same voltage and conse¬ 
quently the brightness of the lights in 
the circuit L. In practice the end cells 
are held in reserve and are only used as 
the current in F falls. 
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Sculpturing by Electricity 

Finished Work. 

Today, the age of electricity, when al¬ 
most every line of industrial activities 
has adapted the electric current with the 
resulting saving in labor, we find that one 
of the oldest arts, sculpturing, has follow¬ 
ed the example of the younger trade. 

In former years sculpturing was a mat¬ 
ter of hard labor as well as a talent for 
the sculpturer. Great masses of marble 
had to be chipped roughly into shape by 
means of an iron tool and mallet, this 
process usually taking one man about 
seven days. The present day process of 
roughing out a statue is accomplished by 
means of a rapid compressed air drill, an 
electric motor being used to operate the 
air compressor. A row of holes several 
inches deep are drilled where the split is 
desired, and wedges inserted. These 
wedges are driven by hand until the 
piece drops off. 

Formerly after the statue has been 
roughened out, the surface had to be 

WIRELESS COMMUNICATION 
BETWEEN FEZ AND PARIS. 
On November 16th, for the first time 

the station at Fez, in Morocco, com¬ 
municated directly with the Eiffel Tower 
station at Paris, at nine o’clock in the 
evening. It was only after great diffi¬ 
culty that it was found possible to even 
communicate with the stations on the 
coast of Africa, owing to the deprecia¬ 
tion in transmitting efficiency in this 
tropical climate. After the Minister of 
War releases the use of the two stations 
for official despatches requiring several 

Photo N. ï. Edison Co. 
Electric Compressed Air Tool in Operation. 

finished with hand tools, taking many 
days and requiring skilled labor. At pres¬ 
ent, after the statue has been roughed 
out, an electric-compressed air tool is em¬ 
ployed to reduce the surface to a smooth 
one to form the finished statue. By means 
of the compressed air tool it is possible 
for the sculptor to devote his whole 
mind to the art without being obliged to 
perform the actual work of cutting the 
stone. Greater varieties of finishes are ob¬ 
tained and better statues are the results. 
The two accompanying photographs 

were taken in the Piccrilli Brothers stu¬ 
dio at 142nd street, New York City. 
These brothers are said to be the largest 
sculptors in America, and undertake 
contracts for the most important work in 
all parts of the United States. Both the 
quality of the work, and fairer prices are 
directly due to the application of elec¬ 
tricity in this up-to-date establishment, 

hours each day, the stations will be open 
for public business. 

A NEW ELEMENT OF PLATI¬ 
NUM GROUP. 

Announcement has been made by A. 
G. French of the discovery of a new 
metal of the platinum group, which he 
has named “canadium.” The mine 
from which the new element was taken 
is in British Columbia. The metal oc¬ 
curs native, can be melted with the blow¬ 
pipe, but cannot be oxidized. 
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Tuned Waves 
By F. M. Doolittle. 

ZitONSIDERABLE emphasis has 
Xix been laid, of late, on the necessity 
of sharply tuning wireless stations. This 
is particularly applicable to amateur 
stations in cities where there are com¬ 
mercial and government equipments. 
Although there are difficulties connected 
with tuning a small set with any degree 
of accuracy, if the experimenter has a 
clear idea of what is necessary, it should 
enable him to approximate the desired re¬ 
sults. 

To briefly review : An electric oscilla¬ 

tion is an alternating current of extreme¬ 
ly high frequency. If the strength of the 
various current values Al, A2, A3, etc., 
Fig. 1, decrease, the oscillation is said 
to be damped. If, however, they maintain 
a constant value, it is termed an undamp¬ 
ed oscillation. The fact that the former 
is an intermittent while the latter is a con¬ 
tinuous phenomenon should be observed. 

The antenna used in wireless work is 
said to possess a fundamental oscillating 
period, by which is meant the oscillatory 
period of a discharge across a spark gap, 
in series with a wire, from the antenna 
to the ground. The length, height, size 
and number of wires partially determine 
this period. It is also affected by the 
angle the wires make with the ground 
and the location of the antenna. This 
oscillatory period determines the wave 
length of the antenna. 

Our aim then is to tune our transmit¬ 
ting apparatus so that it will oscillate at 
the same period as the antenna. This 
unfortunately is difficult, because the 
damping in the antenna is not as great as 
in the condenser circuit. Let us consider 
the reason. 

Practically every set of connections 
used in wireless work is the same in as 
much as they all comprise an oscillating 

circuit, i.e., a spark gap, condenser and 
helix connected in series. In most cases 
this circuit is connected, inductively, to 
the antenna through some form of oscil¬ 
lation transformer. Assuming then that 
we have the two circuits in tune, if the 
condenser is charged by some means such 
as an alternating current transformer, an 
oscillation takes place the first few alter¬ 
nations being of great intensity, after 
which a long train of weak slightly damp¬ 
ed alternations occur. Fig. 2. But the 
antenna circuit which is bound inductive¬ 
ly io the condenser circuit must imitate 
it. This gives rise to two separate peri¬ 
ods. One is the period of the oscillating 
circuit Fig. 2, and the other is the result 
of the first intense alternations, which we 
assumed to be in tune with the natural 
period of the antenna, setting up a sepa¬ 
rate oscillation which continues to oscil¬ 
late at the natural period of the antenna. 
Both of these are however damped some¬ 
what, so that to a nearby station which is 
capable of receiving the less intense part 
of the oscillation, the radiated wave seems 
a perfect valley of waves increasing in 
intensity at two points. These two points 
are called the humps of the wave. 

The cause for the sudden diminution 
in intensity of the alternations in the oscil¬ 
lation of the condenser circuit, is usually 
found in the spark gap. The spark 
heats the air around the gap and allows 
the first few alternations, because of the 
lowered resistance, to become very quick-

Constant dccreasi 

ly damped, while the fact that the resis¬ 
tance is low, allows the remaining small 
energy to oscillate for some time. This 
is shown in Fig. 2. 

It follows that the ideal gap is one 
which maintains its original resistance. 
Great headway has been made in the last 
year in producing such a gap. One form 
comprises a number of very small gaps in 
series with a blast of air to keep the elec¬ 
trodes cool. The discharge from the con-
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denser after the first few alternations is 
quenched because of the maintained 
high resistance. Fig. 3. The antenna 
is now supplied with a store of energy 
which serves to keep it oscillating at 
its natural period, until the next 
“push” occurs and the process repeats. 
This gives trains of slightly damped 
oscillations which oscillate at the nat¬ 
ural period of the antenna, thus pro¬ 
ducing one very sharply defined hump. 

Another advantage is evident. Since 
the period of the antenna can 
be changed by placing inductance in cir¬ 
cuit, the wave length can be varied with 
considerable efficiency. It is hoped that 

this type of gap will be developed and 
given practical application more generally 
by both commercial and amateur stations 
as it will undoubtedly give greater select¬ 
ivity and increased efficiency. 

ELECTRICAL USES OF SODIUM. 
The most generally used metal for 

conducting electrical current at the 
present time is copper. However, the 
expense of copper is quite high, and 
there have been many researches de¬ 
voted to the developing or discovering 
of a cheaper substitute, which will be 
as efficient. 

Silver possesses the highest conduc¬ 
tivity of any metal known. The next 
best conductor is copper, with alumi¬ 
num taking third place, and gold the 
fourth. Aluminum, in view of its ex¬ 
treme lightness, has been given seri¬ 
ous attention, and adopted on a large 
scale in practical power transmission. 
Being much lighter than copper, a 
greater diameter can be used to ob¬ 
tain the same conductivity as a cop¬ 
per cable of less diameter but far 
greater weight. 

At the present time, the attention of 
the electrical profession has been call¬ 

ed to what appears to be a possible 
solution of the conductor problem. The 
metal sodium, is the material under 
consideration, and is manufactured at 
slight cost by electrochemical means. 
The specific resistance of the metal so¬ 
dium is approximately three times that 
of copper, but, the weight is only one¬ 
ninth that of copper. It therefore fol¬ 
lows that, if sodium is less than three 
times as expensive as copper, it will 
be cheaper than the latter for elec¬ 
trical conductors. At the present time 
sodium is sold at 25c a pound, and 
therefore the question of its use in 
preference to copper deserves careful 
consideration. 
The one great disadvantage, how¬ 

ever, which must be overcome before 
the adoption of sodium conductors, is 
the fact that this metal has the char¬ 
acteristic of spontaneous combustion 
when in contact with the atmosphere. 
It is therefore evident that proper 
means must be devised to render the 
use of sodium possible in air. One idea 
which has been advanced, suggests the 
use of sodium in seamless iron tubes. 
On direct current this idea would prob¬ 
ably prove satisfactory, but on alter¬ 
nating currents, the action of the iron 
would prevent its being used. As the 
question stands at the present time, 
it offers a valuable idea for any ex¬ 
perimenter to work upon, for sodium 
will probably be the future metal used 
for conducting the electrical currents 
for power and lighting purposes. 

GREATEST TELEPHONE CEN¬ 
TERS. 

Los Angeles has the distinction of hav¬ 
ing more telephones per capita than 
any other town in the world. For 
each 4.3 inhabitants there is one tele¬ 
phone. Following is a list of other 
towns of the world: 

Inhabitants for 
1 ’Phone. 

Stockholm . 4.7 
San Francisco, Cal. 4.8 
Spokane, Wash. 5.3 
Portland, Ore. 5.5 
Omaha, Neb. 5.7 
Dallas, Tex. 6.1 
Des Moines, la.  6.2 
Kansas City, Mo. 6.5 
Columbus, 0. 6.9 
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^ana Setter 
ELECTRO-MAGNET FOR EYE 

OPERATIONS. 
The illustration represents a special 

form of electro-magnet designed by 
Prof. O. Haab, of the Zurich eye hos¬ 
pital in Switzerland, and built by the 
Oerlikon firm. The apparatus has a 
powerful electro-magnet, which is fur¬ 
nished with current through a foot 

Magnet in Action. Different eye pieces on 
left. 

pedal switch. Special pole pieces of 
varied designs may be screwed in place 
as desired. The apparatus replaces the 
permanent magnets formerly used by 
doctors for removing steel particles 
from the eye, and is claimed to be flaw¬ 
less in operation. 
A NEW TYPE OF ELECTRO¬ 

METER. 
The photograph represents a new 

type of electrometer designed by two 
Paris scientists, Abraham and Villard. 
This instrument may be used for 
measuring potentials of from 200,000 
to 800,000 volts, and gives direct read¬ 
ings on a scale. No special precau¬ 
tions are required, nor does heat af¬ 
fect the accuracy, the instrument being 
as practical as those used for the com¬ 
mercial lighting currents. 

The measuring instrument is sup¬ 
ported on the glass rod at the left, 
while the brass plate at the right pro¬ 
duces the electro-static influence which 
operates the meter. One pole of the 
current to be tested is connected to the 
brass disc, while the other pole is con¬ 
nected to the meter. On the right side 
of the meter may be noticed a small 
round disc, which is a small piston 
moving forward or backward in a 
tubular space. The action of the cur¬ 
rent is to cause an attraction between 
the small piston and the large brass 
plate, and by moving the piston the 
needle is likewise moved and indicates 
the voltage on the dial. The large 
brass plate may be moved closer to 
the meter if desired for lower readings. 
In the nearest position all readings 

New Electrometer Operated by Static 
Influence. 

from 30,000 to 100,000 may be taken, 
while in the second or furthest posi¬ 
tion all readings from 50,000 to 200,-
000 may be determined. The instru-
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ment operates equally well on either 
alternating or direct current, and is 
manufactured by the Carpentier estab¬ 
lishment at Paris. 

A TELEPHONE FOR MINES. 
The Adnil Electric Co. of London, 

England, has produced a perfected 
type of gas and water-tight telephone, 
which is especially adapted for mine 
work. All the sensitive parts are com¬ 
pletely encased in a cast iron cover, 
which is coated with rain-proof painr 
and varnished. The moving parts pass 
through the walls of the case, and re¬ 

New Mine Telephone. 

volve in gas and water-tight compart¬ 
ments filled with vaseline. The trans¬ 
mitter has a water-tight double dia¬ 
phragm and interchangeable micro¬ 
phone, all the parts being of very 
heavy design. The receiver has a gilt 
rust-proof diaphragm as well as the 
pole pieces of the magnets. All the 
metal parts are heavily nickel-plated. 

The apparatus contains a few orig¬ 
inal details which are not employed on 
the usual type of telephones. The call¬ 
ing is done by simply depressing the 
receivers and pushing the button, but 
no bell is used for a signal. Instead, 
a loud screeching telephone operated 
on high frequency current from a buz¬ 
zer or other source, replaces the bell 

signal. The telephone is of the loud 
speaking type, while the high fre¬ 
quency calling system enables calling 
at 200 miles with but two cells of bat¬ 
tery. In a subsequent issue we hope 
to describe the high-frequency conver¬ 
ter in detail which is employed with 
this system. 

A LARGE CAPACITY ELECTRIC 
COFFEE GRINDER. 

In the usual type of electric coffee 
grinders in general use, the rate at 
which the coffee is ground is out of 
proportion with the size of the grinder, 
and it has therefore been the intention 
of various inventors to perfect a type 
which would have a larger capacity 
within compact dimensions. 
The problem seems to have been 

solved in the electric grinder shown in 
the illustration, which is made by the 
Oerlikon firm. A small electric motor 
is placed within the large body and 
directly connected to the revolving 
portion of the grinder. An extra han¬ 
dle is provided for instances where the 
motor or current fails so that the ap-

Unique Electric Coffee Grinder. 

paratus may still be operated. The 
amount of current used is very slight, 
while the machine occupies but little 
space. 



686 MODERN ELECTRICS 

AN ELECTRICAL PIANO. 
The piano illustrated in the accom¬ 

panying illustration, is the invention 
of a Swede, Mr. J. P. Nystrom. Con¬ 
trary to the piano players generally 
seen, this piano will both play from 
rollers, as well as make rollers from 

or boron carbides and is rendered in¬ 
candescent by the passage of the vapor 
coming from the discharge in the tube. 
The discharge takes place between the 
mercury cathode A, and the magnesia 
electrode G, thus going through the 
entire length of the tube. 

This Electric Piano makes its own records, 

pieces played on the piano, so that 
these rollers may be used on any other 
piano of a similar design to reproduce 
the identical piece rendered on the 
roll. A vertical row of strikers above 
the keys actuate the recording appa¬ 
ratus. This invention places the elec¬ 
tric piano on the same footing as the 
phonograph, inasmuch as pieces may 
be recorded as well as rendered. 

A NEW MERCURY VAPOR LAMP. 
The accompanying sketch illustrates 

a new type of mercury vapor lamp op¬ 

erating upon a new principle. The 
tube R is of lime or magnesia boron, 

LATEST APPARATUS FOR 
STERILIZING WATER. 

Prof. V. Henri, of the Paris 
University, is still conducting his 
researches in the sterilizing of 
water. His latest apparatus is 
so arranged that a thin layer of 
vyater will be exposed to the ac¬ 
tion of the ultra-violet rays from 
a mercury vapor lamp, thereby 
gaining more thorough steriliza¬ 
tion, through the better penetra¬ 
tion of the rays. Cylinder A dips 
in the pan P which gathers the 
water from the inlet M, and the 
scraper S removes the water 
from the cylinder A to bring it 
to the second pan, which in turn 
is taken up by the cylinder A1

and again scraped off into the next 
pan. This is an effective method of 

Mercury 

exposing a thin layer of water to the 
action of the light rays. The outlet is 
situated at N where the treated water 
is removed. 

AVOIDING BREAK-DOWNS IN 
CONDENSERS. 

The break-downs in condensers are 
due to the strain at the edges of the 
metal foil covering the glass. In the 
sketches are represented two methods 
whereby this strain may be removed, 
enabling thinner glass to be used. In 
Fig. 1, A is the glass dielectric sur¬ 
face, while B and C are the metal foil 
coatings. The glass A is moulded 
with a rim at A1, while no ridge is 
moulded on the other side. The metal 
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foil coating B is therefore brought 
around this ridge to remove it from 
the other coating, and thus effectively 
removes the electrical strain. Fig. 2 
illustrates the same principle, but with 
the ridge on the opposite side. The 

method is exceedingly simple, yet 
proves very efficient in preventing 
break-downs. 

PERFECTED MERCURY CON¬ 
TACTS. 

The sketch illustrates two interest¬ 
ing methods of using mercury for con¬ 
tacts and in such a manner as not to 
spill should the apparatus be turned. 
Fig. 1 illustrates a means of contact 
between the moving shaft A and a 
base C. M is a pool of mercury, while 
B is a plate to hold A in position. 
The cavity of the mercury is very-
small, and the capillary action is suf¬ 
ficiently powerful to retain the mer-

-Fiql- -Fig. 2-

cury in place no matter how the ap¬ 
paratus is handled. Fig. 2 illustrates 
another method, in which F is a mov¬ 
ing arm, while A is a metal plug fit¬ 
ting and making contact with C. The 
depression M in piece A is filled with 
mercury, and makes an excellent con¬ 
tact with C. The machine work being 
perfect prevents the mercury from 
leaking from the cavity in which it 
is held. 

IMAGE TRANSMISSION. 
Our Paris Correspondent in his last 

letter mentions a new system of trans¬ 
mitting images by means of a prear¬ 
ranged code. The details are not very 
clear, but perhaps our readers may un¬ 
derstand the method employed. 

The image is first made in the shape 
of a half-tone, then enlarged and 
each square (or dot of image) eval¬ 
uated according to a scale of sizes. A 
standard scale consists of a number of 
squares marked off for certain por¬ 
tions as shown in the sketch which 
contains a few of the characters of the 
alphabet. Each square of the scale 
has A, B, C, D, etc., so that the op¬ 
erator estimates the image dots and 
sends the Morse letters to show which 

A B H M p 

❖ 

each uCTt£r op alphabet has a 

M.S * 
SQUARE 

dot or square is to be used at the other 
end. Thus the image is received and 
composed in similar dots. 

A NON-SPARKING CONTACT 
DEVICE. 

A non-sparking contact used espe¬ 
cially for high frequency interrupters 
has been devised as illustrated in the 
attached sketch. 
The contacts A B are shunted by a 

non-inductive circuit with the switch 
D, which is shunted by the electroly¬ 
tic condenser C, and the inductance 
coil L. This latter has a separate 
switch E. In practice, switch E is al¬ 
ways opened or closed before D. The 

electrolytic condenser consists of one 
or more cells, each cell containing two 
aluminum plates in a solution of so¬ 
dium-potassium tartrate. 
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Vol. IV. JANUARY No. 10 

EDITORIAL. 

IMPORTANT ANNOUNCEMENT. 

EGINNING with the new volume (the 
April number), the price of Modern 
Electrics will be changed to 15c a copy, 

$1.50 a year in U. S., $1.85 Manhattan and 
Canada, and $2.00 Foreign. 

We have been forced to take this 
account of the increased cost of producing the 
^gazme now also because the volume of 

tT ÍT aS ,ncreased 40 Per cent, dur¬ ing the last year. 

Only by taking this step can we produce a 
magazine that is a great deal better even than 
what we are offering now, and the reader 
understands perfectly that where the pub¬ 
lisher receives a satisfactory price fo/ his 
magazine he is well able to offer a great deal 
more than is otherwise possible 
While we have bettered the magazine and 

also increased the volume, we have heretofore 
refrained from increasing the price, believ¬ 
ing in the popular price of 10c a copy. To¬ 
day this magazine is the only electrical journal 
of any consequence, selling at such a low price 
and if conditions were the same as years ago 
we, of course, would maintain the price of 
10c right along, but the high cost of paper 
and printing makes this course impossible. 

We believe this magazine is well worth 15c 
to-day, in fact we have the word of hundreds 
of subscribers for this and we know that our 
readers will buy the magazine just as readily 
for 15c as when it sold for 10c. 
This magazine to-day has the second largest 

circulation of any electrical magazine in the 
country and we firmly intend to make it the 
largest one published anywhere, and we have 
no doubt that we will make this possible. 
During the coming year the magazine will 

be greatly enlarged and we hope that in a year 
from now, we will have a magazine between 
two and three times as large in volume as the 
present one. There will be a lot of novel 
features during the coming year and as here¬ 
tofore We will only give our readers the 
VERY BEST and we will have the news be¬ 
fore any of the other magazines the same as 
in the past. We will have a great many sur¬ 
prises in special supplements for our readers 
for the coming year and we are sorry that we 
cannot disclose them at this writing for ob¬ 
vious reasons. 

We can say this much, however, that if you 
liked Modern Electrics in the past, you will 
like it doubly well in the future. 
Up to April 1st the price of the magazine 

will stay the same as before, and any sub¬ 
scriptions received up to April 1st will be 
entered at the old price. Howevir, not more 
than a five years’ subscription in advance at 
the old price will be accepted. Thus we will 
not accept any subscription running longer 
than five years at the old price. This will 
gtve you a chance to subscribe for Modern 
Electrics at the old rate and get the advantage 
of the new magazine without paying the new 
price. 

We trust that many of our readers will take 
advantage of this offer and we close with 
the sincere hope that our friends will help 
us to make Modern Electrics the greatest 
electrical magazine in the world. 

H. GERNSBACK. 
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Ralph 124C 41 + 
(Continued.) 

By H. Gernsback 

OR some time Ralph sat very quiet in a 

daze. He could not comprehend the mis¬ 
fortune that had befallen him, his brain was in 
a maze. After spending so much time and 
effort, when the goal was within reach, nay, 
touched by his very hands, everything had been 
snatched away from him. It was maddening, 
agonizing. 

Suddenly his full reasoning power and energy 
came back to him. He jumped up and ran 
down where Fernand lay still bound, the same 
way he had left him. Ralph applied to Fer¬ 
nand’s neck a small electrical contrivance 
which he had brought with him, and in less 
than ten minutes his enemy had fully recov¬ 
ered from the effects of the Radioperforer. 

Ralph cut the rope and jumped back. In his 
right hand he held the Radioperforer and his 
eyes were lit with intense hate. Facing his 
enemy he bellowed : 
“You damnable, low-down cur, I want 

every question answered truthfully and as 
quickly as I ask them. If you try any tricks 
or if the full truth is not forthcoming, by God, 
I will blow you to eternity as sure as I live. 
Now then: Where is Alice?” 
“I don’t know, but let me explain and you 

will sympathize with me when you hear the 
story.” Fernand was breathing hard, and was 
leaning heavily against the wall of the flyer. 
Only now did Ralph observe the careworn, 
hard drawn face of his enemy and instinctively 
he felt that he would hear the entire truth 
from him. A most amazing story it was that 
followed : 
"Go ahead,” Ralph said, "I am listening.” 
“First I wish to apologize for having ab¬ 

ducted your fiancee. Only you, who love 
her, perhaps no more than I did, can under¬ 
stand my actions. I felt as if I could not live 
without het and I risked everything to con¬ 
quer her. My mind was love-crazed, my ac¬ 
tions, as perhaps you can understand better 
than anyone else, were like those of a 
drowning man coming up for the third time, 
trying to clutch a sun-ray with his hands. 
But I have come to my senses, I am happy to 
say, and you need not fear any interference 
from me, quite the contrary, I will try 
to make good whatever I have spoiled so far.” 
“Well, go on,” Ralph urged impatiently. 
“When I applied the chloroformai to you 

that night, I used the same drug on Alice, al¬ 

most simultaneously, while my driver, who is 
a close friend of mine, chloroformed your 
driver. We then took Alice in my cab and 
returned immediately to New York. The 
space flyer which was already waiting for me 
with a maid on board, was located in the out¬ 
skirts of New York, and we covered the dis¬ 
tance in a few minutes. Alice was put on 
board, with the assistance of Lylette, the maid, 
and in a few seconds we were off, the flyer 
moving at top speed, 70,000 miles an hour. 
For the first few minutes my sole attention 
was directed to Alice, of course, trying to re¬ 
vive her. In this I was successful, and in less 
than ten minutes she was hereself again, 
which she fully demonstrated by soundly slap¬ 
ping my face, as soon as she found out where 
she was. She quite lost her temper and 
abused me for some time, so I thought it wise 
to retire to the instrument room. Only then 
did I notice that the wireless calling apparatus 
was ringing furiously, and after I had tuned-
in, I made out a faint, gasping voice some¬ 
where out in the ether. With difficulty I un¬ 
derstood that there was another space flyer 
somewhere near us, with two gentlemen and 
four ladies on board, and that their oxygen 
supply was giving out rapidly. It seems their 
chemicals, used to produce oxygen on board, 
had become spoiled, or else run out, and the 
voice, in plaintiff, gasping tones, asked for a 
small supply to bring the doomed inmates of 
the flyer back to earth. 

“Although I was in a hurry to get well un¬ 
der way, there was no denying such a demand, 
and I answered back that relief was coming 
at top speed. I ran up to the conning tower, 
and by means of the telescope soon located 
the other machine. I then promptly reversed 
the Anti-Gravitator machinery and in a few 
minutes I had drawn up close to the flver in 
distress. I quickly made fast and cleared 
the connecting tube between the two flyers. 
After the joints were stopped up air-tight 
I crawled through the tube into the other 
flyer. Just when my head reached the inside 
of the “doomed machine,” two very muscular 
hands closed around my neck and I was 
jerked out of the tube with despatch. I 
looked up and who did I recognize? 
Llysanorh’l I made a desperate effort to 
wrench myself loose from his vise-like grip, 
but I might just as well have tried to shake 

(Note.—This Novel started In the April Number. Back Issues containing all Installments will be 
furnished at 10c each.) (Copyright 1911 by H. Gernsback. All rights reserved.) 
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an elephant off, as that seven-foot martian. 
“He never said a word, only his big horse¬ 

like eyes told volumes. He then locked me 
up in a room, after he had manacled my 
hands, but in about fifteen minutes he was 
back, a triumphant look in his eyes. He 
picked me up and pushed me through the con¬ 
necting tube into my own machine, whither 
he followed me. 
“He then made his way into the machine 

room, where he dragged me too. He then 
picked up a large hammer and smashed the 
mechanism of six anti-gravitators, in order 
that the machine could not be steered, but 
would fly in one direction only. He .also 
smashed all the reserve parts, to make sure 
I would not make any repairs myself. Then 
he spoke for the first time, a sneer on his 
face : 
“ ‘Now, my dear little Fernand-kidnapper, 

you have adose of your own medicine. You 
are a naughty boy and I should really spank 
you, but I hate to hurt your poor feelings. 
As you undoubtedly guessed, Alice and her 
attendant are now on my machine, and in a 
few minutes we will leave to parts unknown. 
In order so that you.will try no tricks, I de¬ 
stroyed part of the mechanism, so you won’t 
go back to earth. I directed your machine 
toward Venus, merely as a safeguard. 

“ ‘Our smart Professor Ralph, no doubt, will 
soon locate you and will follow you, if not, 
you will land on Venus, sometime in the fu¬ 
ture. If you should see Ralph, convey my 
greetings to him and tell him there are a few 
insects as smart as himself, among them, my¬ 
self. Tell him also, if he inquires where I 
am going, that I am bound for the Milky 
Way, where I own a cow farm ! ! 

“‘Now then, my friend, I bid you adieu, but 
in order that you don’t get mischievous with 
the wireless you will do me the favor to 
smell a bit of this perfume!’ 
“Although I struggled and fought, he 

pressed a saturated cloth to my nose and that 
is all I know. I must have been unconscious 
for at least six or seven hours, and when I 
came to, it was two or three hours before I 
had worn off the effects of the narcotic. Af¬ 
ter that I was too weak to do much and 
dozed off, until one or two hours before your 
arrival. That is the whole story.” 

Ralph had listened to this amazing account 
with glistening eyes and he knew that it was 
true. 
For a while he sat deeply engrossed in 

thought, then he jumped up and said : “While 
I should leave you to your fate, I feel charit¬ 
ably inclined. I will turn your machine around 
and direct you Earthward, so you will inter¬ 

cept the Earth in about thirty hours. Al¬ 
though you cannot steer, you can accelerate 
and retard the speed of your flyer and you 
will thus not run any risk of a collision with 
the Earth. Good-bye.” 

With that Ralph turned his back to Fernand 
and crawled through the connecting tube into 
his machine. He then turned Fernand’s flyer 
around, disconnected his machine from the 
other and in a few seconds Fernand’s flyer 
was lost to sight. 
Ralph sat down dejectedly and began to 

think hard. He reasoned out that Llysanorh’ 
could obviously not return to Earth. Where 
then was he bound for? Venus? Hardly. 
To begin with it was too uncomfortably hot 
there, besides nobody would or could marry 
him there, the inhabitants of Venus being 
mostly Terrestrials, who, of course, have the 
same laws as the ones on Earth. Conse¬ 
quently they would not marry a Martian to a 
Terrestrial. 
Mars? That was doubtful too. For inter-

planetarian marriages the Martian laws are 
the same as those of the Earth. However, 
Ralph reasoned that Llysanorh’ might have 
some friend in his sect who might perform 
the Martian marriage ceremony secretly. But 
what good would it do Llysanorh’ even if he 
used force to attain his purpose? He could 
not settle down on Mars, nor on the Earth, 
nor on Venus. The boiling hot planet Mer¬ 
cury was out of the question. The two moons 
of Mars then? Impossible, for they have 
practically no atmosphere. Where then ? 
Oh what a fool he was not to think of it be¬ 
fore—the Asteroids, of course. 

These little planetoids, revolving in an orbit 
between Mars and Jupiter are practically un¬ 
inhabited, although they have a good atmos¬ 
phere (at least the larger ones have), and a 
fair climate, considering their distance from 
the sun. Some of them are only a few miles in 
diameter and even the largest one measures 
only 485 miles in diameter. Thus an electro-
mobile running at the slow rate of sixty miles 
an hour, can circle this entire world in 24 
hours! The larger planetoids all have superb 
vegetation and as the gravity on these bodies 
is only a fraction of that on earth, the trees 
and shrubs are veritable giants, while colossal 
fruits and vegetables grow in abundance. 
These plants help to create a dense atmos¬ 
phere, in spite of the small gravity of these 
planets and life is, in a great many respects, 
far more comfortable and pleasant on some 
of the larger asteroids than even on Earth or 
on Mars. 
After Ralph had thought for a while over 

the subject, he became convinced that 
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ORIGINAL DIRECTION OF RALPH-COURSE- OF LLYSANORH ' 
* WHERE RALPH OVERTOOK FERNAND 0 POSITION OF LLYSANORh’whEN 

- NEW COURSE OF RALPH IN PURSUIT RALPH OVERTOOK FERNAND 

OF LLYSANORH ® WHERE VENUS WOUlD HAVE 

® WHERE MARS WOULD SEATEND BEEN MET IF FERNAND HAD 

of llysanorh’s journey. continued his journey 

® WHERE LLYSANORH* ABDUCTED ALICE 

Llysanorh’ would try desperately to reach 
Mars, where he would get some one to marry 
him, after which he would rush off with his 
involuntary bride to some asteroid and laugh 
at Ralph and the rest of the Universe. 
Ralph saw that there was not a minute to 

be lost. He must head off his new enemy and 
intercept him before he reached Mars. If he 
could not accomplish that, he felt that Alice 
would be lost to him forever. Llysanorh’ 
would take her to some asteroid and let Ralph 
search for him. There are over 4,000 of these 
little planets in existence,* and it would be 
an absolute impossibility to search for the 
fugitive if Ralph did not happen to know on 
which Asteroid he was. Therefore immediate 
and speedy action was positively necessary. 
After taking the necessary observations, 

Ralph found that it would take him at least 
thirty days to reach Mars, forcing his ma¬ 
chine at the utmost, at the highest possible 
speed, namely 90,000 miles an hour. He knew 
that Llysanorh’s machine could not possibly 
make more than 85,000 miles an hour and for 

•üp to 1911 over 650 asteroids had been dis¬ 
covered. 

that reason he calculated that if everything 
went well he would overtake his enemy at 
least in 120 hours. He knew that Llysanorh’ 
had a handicap of at least 600,000 miles, and 
if Ralph gained on him at the rate of only 
5,000 miles an hour, it would take about 120 
hours or about five terrestrial days to- ac¬ 
complish it. 

Ralph therefore turned his flyer towards the 
point in space where Mars would be after the 
end of thirty days, and he then began to 
search for his enemy’s flyer by means of the 
polarized wave apparatus. 
Who can describe his joy when, after a 

diligent search of four hours, he finally lo¬ 
cated the machine, he felt sure was 
Llysanorh’s? But he also had a terrible set¬ 
back, as his calculations soon revealed that 
Llysanorh’s machine was making no less than 
88,000 miles an hour. This certainly was dis¬ 
tressing. At this rate, Ralph at present was 
only gaining 2,000 miles an hour. In other 
words, it would take at best thirteen to four¬ 
teen days to overhaul the enemy. However, 
it was unnecessary to become alarmed, as at 
best Llysanorh’ could never hope to reach 
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Mars sooner than in twenty-nine days and 
Ralph felt sure that he could overtake the 
fleeing machine, barring unforeseen acci¬ 
dents. 
During the next few day Ralph ob¬ 

served the unique spectacle of passing mid¬ 
way between the Earth and Venus (see dia¬ 
gram). He ran almost parallel for a time 
with the two planets, Venus to his left, the 
Earth to his right. Although he was quite 
near to Venus, he could hardly see it, as it was 
almost directly in line with the sun, and con¬ 
sequently was a hard object to observe. A few 
days later, however, it had swung sufficiently 
far around to the left to afford occasional 
glimpses of this beautiful planet. 

(To be Continued.) 

WIRELESS TELEGRAPHY AND 
AEROPLANES. 

77T HE applications of wireless teleg-
raphy are now so widespread 

that much progress has been made in 
directions which, in the ordinary way, 
receive but little public recognition. 
One of these applications is in tele¬ 
graphing from aeroplanes and airships. 
The advantage of being able to com¬ 
municate with land or other stations 
was well exemplified in the case of the 
Wellman flight, and the gain to a mili¬ 
tary aeroplane scout in being able to 
send messages to his army is obvious. 
With the aeroplane the weight of the 
apparatus is important. A long aerial 
wire, though a necessity where dis¬ 
tances of any length have to be cov¬ 
ered, is almost out of the question. 
Many experiments have been conduct¬ 
ed with long aerial wires trailing be¬ 
hind an aeroplane, and distances of a 
few miles have been covered by that 
means. In experiments carried out 
with Mr. McCurdy’s aeroplane in the 
United States only one long wire was 
employed, the steel wires of the ma¬ 
chine itself being used as a counter¬ 
capacity. The idea of employing the 
network of wires on the aeroplane is, 
however, impracticable, as they become 
“alive,” and might give serious shocks 
to the pilot or passenger. Two long 
wires appear to be the simplest solu¬ 
tion of the problem, but trailing wires 
present dangers in so many ways to a 
machine traveling at a high speed 

through the air that pilots might rare¬ 
ly consent to their use. 

In a lecture before the Royal Insti¬ 
tution, London, Mr. T. Thorne Baker 
passed in review some of the work 
already accomplished in the applica¬ 
tion of wireless telegraphy to aerial 
navigation and referred to some satis¬ 
factory results obtained by Mr. Far¬ 
man by using two trailing aerials, each 
consisting of rather thin wire about 
one hundred metres in length. Those 
experiments were carried out some 
time after Mr. Baker had adapted a 
similar arrangement to a Bristol bi¬ 
plane in England. In the latter case 
no loose wires were used, and thus 
he had been limited to the amount of 
aerial that could be attached to the 
machine itself—about fifty feet. In¬ 
stead, however, of using balanced 
aerials, he coupled them to each end 
of an inductance coil, and increased 
their effective length to the greatest 
extent possible without sacrificing ef¬ 
ficiency. In the latest form of the ap¬ 
paratus he was using a 6-in. induction 
coil with a %-in. spark gap, fixed at 
a considerable distance from the ap¬ 
paratus, so as to be away from the 
petrol tank. Two light brass rods ex¬ 
tended from the coil well into the 
space between the two main planes of 
the machine, and to one side of the 
tank, and two J^-in. brass rods sliding 
over these and ^-in. apart formed the 
spark gap terminals. Shunted across 
the spark gap was a condenser of the 
Leyden jar type, and an inductance 
coil consisting of seven turns of No. 
14 copper wire wound on a light ebo¬ 
nite drum. This inductance had slid¬ 
ing contacts so that the number of 
turns used could be varied in the us¬ 
ual manner, in order to tune the two 
circuits. The two aerial wires were 
connected to the two ends of the in¬ 
ductance in use, and the aerial circuit 
was brought into tune with the shunt 
circuit. A secondary battery of eight 
or ten volts supplied the primary en¬ 
ergy, about fifty or sixty watts being 
required. 
Two new arrangements have since 

been adopted, which should greatly en¬ 
hance the efficiency of the plant. The 
chief of these is a long light brass 

(Continued on Page 726) 
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New Electrical Appliances 
THE SPEED-I-PHONE. 

The accompanying illustrations are 
front and rear views of the Speed-I¬ 
Phone interior telephone system. In 
the construction of this system the 
manufacturers have departed very 
radically from old established meth¬ 
ods, inasmuch as they use the type¬ 
writer key, which is pressed down in¬ 
stead of the usual button which is 
pushed in. 

The instrument is built on the unit¬ 
type principle, that is each key and 
unit is individually mounted and are 
interchangeable, being removed in a 
moment. In the construction the use 
of coil springs has been entirely elim¬ 
inated, excepting one coil spring on 
the switch-hook. 
The German silver springs which go 

to make up the unit are the returning 
springs for the key as well as the con¬ 
tact springs. 

The reset is automatic in its action 
and is operated by the switch-hook. 
The wheel shown in the center is a 

Front of Speed-I-Phone. Note typewriter 
keys. 

selective calling wheel, which is used 
in connection with a single stroke 
gong and signals particular parties in 
any department. 

In connection with the instrument 
there is also a secret locked trunk, 
which is operated by the insertion of 
a key, which key is carried only by 

Back of Speed-I-Phone, opened. 

delegated parties. Inserting the key 
and turning it half way to the right 
connects the trunk which is also re¬ 
set to normal by the operation of the 
switch-hook. 
The manufacturers are advocating 

the one style of telephone both for 
desk and wall instrument and in do¬ 
ing so are mounting the desk instru¬ 
ment on a free swinging arm, which 
arm also carries the intermediate con¬ 
necting strips in the base, and nothing 
is attached to the desk. This permits 
of moving the desk around for scrub¬ 
bing and sweeping and the instrument 
can be swung out of the way when not 
in use. 
The case is made of pressed steel, 

handsomely finished in black enamel. 

THE PRINTOMETER. 
To eliminate the disputes which so 

often arise between the consumer and 
central station management, a new device 
known as the “Printometer” has been 
placed on the market. This instrument 
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prints figures for the current consumed 
on a paper tape at regular intervals. 

The Printometer is not an integrating 
meter, but is is an instrument that may 
be used in connection with an integrating 
meter. The register of a meter to which 
the Printometer is to be attached, is 
forwarded to the factory where the com¬ 
mutator and binding screws are attached. 
The Printometer when attached to the 
meter by means of the conducting cords 
is electrically locked with the meter, and 
inaccurateness is impossible. The in¬ 
strument contains a series of cyclometer 
type wheels which are moved in unison 
with the indicators on the electric meter, 

and print at regular intervals on a paper 
tape both the time and the meter read¬ 
ing, by means of a contact-making clock. 
In order to obtain the reading for cur¬ 
rent used during a certain interval of 
time, it is only necessary to subtract the 
last figures from those at the beginning 
of the period of time. 

The base of the instrument is circular 
in form and entirely encases the works, 
with a glass front. The contact-making 
clock is likewise mounted in a dust-proof 
case and may be placed on the same back-
board as the printometer. These instru¬ 
ments are also furnished in a portable 
form so as to be attached on meters 
being inspected. 

ANOTHER LONG DISTANCE 
RECORD. 

About 1:00 A. M. in the morning of 
October 17th the student operator in 
charge of the wireless station of the Los 
Angeles Polytechnic High School con¬ 

ceived the idea that he was able to raise 
the government station at Mare Island 
a distance of 386 miles away. Mare Is¬ 
land’s call is NPH and he has been “in” 
handling business all evening. That stu¬ 
dent tuned up his spark to a fine even 
tone and commenced to call NPH and 
sign off his own signature HL. After 
the fourth call NPH answered and asked 
what was wanted. The school replied b) 
asking if NPH would kindly take a mes¬ 
sage for an amateur in his vicinity. After 
getting his consent the school operator 
sent him an eight word message complete 
with time, date, check, and sig., etc. 
NPH OK’d the message without any re¬ 
peating, said that it was no trouble to 
read him, and assurred him that the mes¬ 
sage would be forwarded at his earliest 
convenience. At 7 :10 A. M. on the same 
morning NPH called the party whom 
the message was for and gave it to him. 
Comparison by mail showed that it was 
correct in all respects. 
Without making any changes what¬ 

ever in the sending apparatus, accurate 
measuring instruments inserted which 
showed that the amount of energy con¬ 
sumed was one hundred and ninety watts. 
This makes the wattage per mile, about 
one half, and establishes a record. 

NOTICE TO AMATEURS OF THE 
PACIFIC COAST. 

To bring the amateur wireless oper¬ 
ators of the Pacific coast into closer re¬ 
lationship, we are forming a club to be 
known as the “All Pacific Wireless Club” : 
there are no fees to be paid by the mem¬ 
bers, all that is asked is that each amateur 
wishing to join the club will send us a 
description of his or her station, viz : the 
power of transmitting instruments, the 
wave length of station, the operator’s age 
and a stamped envelope or a two cent 
stamp. This envelope must be address¬ 
ed or your address enclosed. The stamp 
or stamped envelope is to cover mailing 
expense of a list of all members, together 
with their address and description of 
station. We also ask that all wishing to 
join will send their application to us with¬ 
in one month of the publication of this 
issue so as to get the lists made out on 
time. 

Address all applications to, Wireless 
Station, c|o Columbia University, Port¬ 
land, Oregon. 
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A NOVEL AUTOMATIC ELEC¬ 
TRIC VENTILATING SYSTEM. 

By Frank C. Perkins. 
A unique arrangement for operating 

an automatic electric ventilating system 
may be seen in the accompanying draw¬ 
ing which also indicates how the appara¬ 
tus switches automatically electromotors 
“on and off” driving the ventilators sup¬ 
plying hot or cold air in winter or in 
summer and controlled by a thermostat 
and regulating thermometer. The sketch 

shows 1, as a segment with lever to 
switch on the electromotor and 2, is mag¬ 
net through which 1, is moved while 
3, is magnet with pawl the latter keeping 
1 in its proper position. It will be seen 
that 4 and 5 are relays to operate 2 and 

3 while 6 is metal thermometer with mov¬ 
able scale to adjust to the desired tem¬ 
perature. 

For supplying the hot or cold air there 
is provided the ventilator with driving 
motor, while 8 and 9 are connections for 
current supply, in order to be able to 
ventilate automatically a large space at a 
certain temperature, say for instance 18 
degress C., or 65 degress Fahr. 

Invariably 4 will be attracted as soon 
as this temperature has been reached and 
relay 4 closes circuit for magnet 2 with 
the effect that segment 1 will by its 
lever be moved along until the motor of 
the ventilator 7 has been switched on to 
its full power. Then relay 5 will be at¬ 
tracted, as soon as the temperature has 
sunk again below 18 degrees or 65 de¬ 
grees Fahr. It will be seen that relay 
5 closes the circuit for magnet 3 with the 
effect that the pawl attracts and thus 
liberates segment 1, which will instantly 
jump back into its original off position 
by means of a spring, switching off the 
electric driven ventilator at the same 
time as the motor. 

RESISTANCE UNITS. 
The English firm of Allen-West have 

£ 

Tubular Unit. 
lately produced ingenious and highly 
improved resistance units, 



696 MODERN ELECTRICS 

In Fig. 1, will be noticed the new 
resistance units used for rheostats 
where a reasonable amount of current 
is used. Each unit consists of resist¬ 
ance wire wound on a steel tube which 
has been covered with a special ce¬ 
ment, imbedding the wire in same as 
well. The ends have heavy clamped 
terminals, which are far more prefer¬ 
able than the wire ends or strips us¬ 
ually employed. 

In Fig. 2, we find a photograph of 

cumstances it was deadly, but just what 
these circumstances were and how elec¬ 
tricity kills, took almost endless experi¬ 
menting to find out. The mystery of elec¬ 
tricity’s deadly power seemed to be one 
Of those unanswerable problems which 
deal with the question of life and death, 
but now, thanks to the tireless energy 
of scientists, the various results of their 
observations have brought the answer. 

In the case of an electric shock, severe 
enough to kill, death usually results from 
one of two causes—either from paralysis 
of the respiratory organs, or from con¬ 
traction of the muscular fibres of the 
heart. In the former case, the victim 
may occasionally be literally brought back 
to life by artificial respiration, but there 
is no known remedy in the latter case. 

The effect of direct and alternating 
currents vary with the current strength, 
the duration of contact, and the path 
through the body. With alternating cur¬ 
rents low frequency is generally more 
dangerous than high. 
Lower animals are much more sus¬ 

ceptible to electric shock than mankind, 
dogs being frequently killed by a direct 
current as low as 70 volts. The average 
man can take a direct current of 100 volts 
and scarcely notice it; 200 to 400 volts 
give rise to muscular cramp, while respi¬ 
ration is suddenly stopped at 550 volts. 
At 600 volts both contraction of the 
heart and respiratory paralysis ensue, but 
at 2300 to 4800 volts the effect is usually 
confined to the respiratory organs. The 
electrocution records of various American 
penitentiaries show that two to seven 
amperes at 1500 volts, 15 to 50 cycles per 
second, always stop the heart when con¬ 
tinued 45 or 50 seconds, although, in this 
space of time, it may fail to kill. 

New Resistance Grid. 

the new resistance grid which this 
firm has produced. This form of re¬ 
sistance is used where the current is 
quite heavy, as in the instance of street 
railroad cars. The construction is 
very solid, and the grid never breaks. 
It is admirably adapted for rough us¬ 
age or where an unusual amount of 
vibration exists. 

HOW ELECTRICITY KILLS. 
By R. D. Mock. 

Ever since electricity was first used it 
has been known that under certain cir-

NOTICE. 
The experimenters and those interested 

in wireless telegraphy at the H. H. Ras¬ 
chig School of Cincinnati have organ¬ 
ized a club known as the Experimental 
Club of Cincinnati. 

The officers are as follows: C. Fender. 
President; Wm. G. H. Finch, Secretary; 
A. Geickiecen, Treasurer. 

All persons wishing to join are re¬ 
quested to communicate with the secre¬ 
tary, Mr. Wm. G. H. Finch, at 1714 
Jackson Street, Cincinnati, O. 
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Something About Batteries 
H. Stillwell. By H. W. 

So many batteries have been de¬ 
scribed from time to time in the 
many magazines, that it seems almost 
impossible to offer anything in this line 
that will be interesting. There are 
many experimenters these days who 
have large ambitions but an extremely 

small pocketbook and anything in the 
line of apparatus or instruments that 
will give good and efficient service and 
at the same time not be of too expen¬ 
sive a character, will be more than wel¬ 
comed. The battery shown in Fig. 1 
is a good little cell and one which is 
often called “The Tomato Can Bat¬ 
tery,” but no matter what it is called, 
if it will give service, and good faith¬ 
ful service, that is all that any bat¬ 
tery can do even if it had elements of 
gold and silver. 
A strong tin can may be used for 

the jar of the battery, such as an old 
tomato can which is not rusted and 
well soldered at the joints. If there 
are to be a number of cells in the set, 
it is best to gather cans of one size, 
as the appearance of the completed set 
will be greatly improved. Porous cups 
will be required, and if the expense of 
purchasing the ordinary white porce¬ 
lain variety which cost but a few 

cents apiece is not too much, they may 
be obtained from any dealer in experi¬ 
mental materials. There are earthen¬ 
ware pots sometimes to be found about 
a pottery, which are not glazed, these 
will be just the thing for our purpose 
if they are not too large for the jars. 
It is important that the porous cups be 
dipped in something to stop the creep¬ 
ing of the salts, the cups should be 
dipped about one-third their length in 
a dish containing melted paraffine and 
the dipping should be done so that the 
paraffine is on the upper end or that 
which is to remain out of the solution. 
The space between the porous cell and 
the outer edge of the battery is to be 
filled about three-quarters or seven¬ 
eighths with iron turnings, it is possi¬ 
ble to secure these turnings from any 
machine shop or if they cannot be had 
conveniently, small pieces of iron, 
iron wire, nails, sheet iron, etc., which 
are cut very small, or the efficiency of 
the finished battery will not be as 

great. Care must be taken that no 
pieces of brass, copper, or any galvan¬ 
ized ware be mixed with the iron as 
this will injure the battery or ruin it 
altogether. 
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The inner porous jar is to be filled 
with the chemical, which is a solu¬ 
tion of caustic potash or caustic soda. 
The former is preferable. The solu¬ 
tion should be prepared and kept as 
far as possible in an earthenware re¬ 
ceptacle, as the active properties will 
destroy cork, zinc and animal tissue, 
therefore under no circumstances must 
it come in contact with the skin, as 
painful wounds will result and one ex¬ 
perience of this sort will be a lasting 
remembrance. It is this destructive 
tendency, however, which produces 
the desired result when acting upon 
the zinc plate or rod which should be 
secured and placed in the solution as 
shown in the drawing. The action of 
the chemical upon the zinc is the ab¬ 
sorbing of the oxygen from the alkali 
and the liberating of hydrogen, thus 
forming an oxide of zinc. A thin tang 
or plate should be made to extend up¬ 
ward and out of the solution, this will 
not be necessary if the ordinary zinc 
battery rods are used, as they are con¬ 
veniently provided with a binding post 
at their upper end. A cork or tight 
fitting plug to be fitted in at the upper 
end of the porous jar should be made, 
this is very important, as the action 
of the air upon the solution will in¬ 
jure same;-the zinc rod should extend 
through this cork as shown at “D” 
Fig. 1, and should be surrounded with 
a little melted paraffine to prevent the 
creeping action already mentioned. 
The binding post “J” may be con¬ 
structed by the workman himself, or 
purchased from any supply house and 
soldered in place as shown. 
The second sketch differs from the 

first in but one thing and that is the 
arrangement of the zinc plate instead 
of a rod. The destructive action of 
the solution causes the zinc rod to eat 
away at the surface and this is often 
the cause of much annoyance and the 
resulting trouble of opening the por¬ 
ous jars to renew the zincs. This has 
been overcome to a large extent by 
using a zinc plate as shown at “D” 
Fig. 2, which should be completely 
covered by the chemical as shown. A 
wire “L” should be well soldered into 
the upper end of the plate and extend 
up through the solution and through 
the rubber tube “K” and be attached 

by any suitable means to the binding 
post “H” at the point marked “M”; 
after these connections are made, they 
should be well coated with melted 
paraffine. By constructing the zincs 
as shown and covering them with the 
solution, the metal will be found to 
give better service and last consider¬ 
ably longer. Brass wire or copper 
should be used in soldering to the zinc 
plate and the rubber tubing slipped 
down along the wire until it touches 
the zinc plate, the tubing is then filled 
around the wire with melted sulphur 
or paraffine which if properly done, 
the action upon the metal will be 
found to be only in proportion to the 
work perfórmed by the battery. The 
zinc should be well amalgamated with 
mercury, and the rubber tubing extend 
well above the solution. As stated be¬ 
fore, caustic potash or soda may be 
used in this cell, but caustic potash 
is much preferable, as the soda is lia¬ 
ble to creep up the various parts of 
the cell and cause annoyance and a 
very dirty cell. 

If these batteries are to be used per¬ 
manently, it is advisable to have the 
outer jar of cast iron or heavy porce¬ 
lain, well glazed, as the tin cans al¬ 
ready described, will not be perma¬ 
nent, and were only described to re¬ 
duce the first cost and for temporary 
experiments. Tin will give excellent 
service, but lapped and soldered joints 
are not to be depended upon for any 
lengthy period of use. These cells if 
desired for long and continuous use 
should contain porous cells of not less 
than 3 inches in diameter, by 6 inches 
in height and the charge of potash 
about six ounces to the cell. 
A much stronger current may be 

obtained from the cells, if about one 
ounce of permanganate of potash be 
mixed with the iron borings and then 
filling in with the caustic potash so¬ 
lution. If the permanganate is not 
added, however, no caustic potash 
should be added to the borings, as 
enough will be found to filter through 
the porous jar to give the cells proper 
action. 

In conclusion, it would be well to 
again caution the experimenter in the 
handling of the caustic potash or soda 
and to warn them of the destructive 

(Continued on page 71Î) 
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This department has been started with the idea to encourage the experimenter to bring out new ideas. 
Every reader is welcome to contribute to this department, and new ideas will be welcomed by the Editors. 
WHEN SENDING IN CONTRIBUTIONS IT IS NECESSARY THAT ONLY ONE SIDE OF THE SHEET IS 
USED. SKETCH MUST INVARIABLY BE ON A SEPARATE SHEET NOT IN THE TEXT. The description 
must be as short as possible. Good sketches are not required, ns our art department will work out rough 
sketches submitted by contributors. IT IS THEREFORE NOT NECESSARY FOR CONTRIBUTORS TO SPEND 
MUCH TIME IN SKETCHING VARIOUS IDEAS. When sending contributions enclose return postage if 
manuscript is to be returned if not used. ALL CONTRIBUTIONS APPEARING IN THIS DEPARTMENT 
ARE PAID FOR ON PUBLICATION. 

FIRST PRIZE TWO DOLLARS. 

A HIGH SPEED INTERRUPTER. 
In the accompanying drawing is 

shown an interrupter which has been 
used with very good results. 

The interrupter does not have to be 
made in the dimensions but can be 

made to suit the needs of the experi¬ 
menter. 
A-A are two magnets wound with 

No. 24 wire. 
B is the armature from a bell with 

the tapper broken off, the small piece 
of bronze attached to the armature be¬ 
ing lengthened with another piece of 
bronze. Platinum is preferable for the 
contacts but silver can be used. The 
small screws which make the contacts 
are taken from electric bells. 

The switch C is placed on the base 

in the position shown. The brass 
tacks are placed about one-eighth inch 
apart. The 4 binding posts are placed 
on the base as shown. By looking at 
the figure closely one can easily under¬ 
stand it. 

E-E are small rings of rubber to 
deaden the sound and to give the 
hammer an elastic effect. 

Connect as shown; then adjust the 
screws very carefully. 
To operate put the switch handle 

on the first contact and then quickly 
put it on the second, this starts the 
interrupter to buzz at a very high 
speed. 
This kind of interrupter is much 

faster than the other interrupters be¬ 
cause the rubber rings at E-E give the 
hammer a rebounding effect, and this 
together with the two magnets gives 
it a very high speed. 
Contributed by “C. P.” 

SECOND PRIZE ONE DOLLAR. 

ENCLOSED COMBINATION DE¬ 
TECTOR. 

The detector described in this article 
has been tried out on long distance re¬ 
ceiving and holds its adjustment admira¬ 
bly. All parts can be made on a small 
lathe with little trouble. 

Fig. 1, is a sectional view of the de¬ 
tector. The hard rubber case is turned 
from a piece of hard rubber 1^4 inches 
in diameter. The inside diameter is 1% 
inches. The top edge is beveled so it 
will not have such a square appearance, 
the bevel is about 45 degrees. The draw-
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ing shows a sectional view of the detector 
and is approximately full-size, so all 
the dimensions are not given as you 
can vary the dimensions to suit your¬ 
self. 
The thumb screw and the case are 

turned from hard rubber. You will find 
the hardest part in turning out the inside 

Cross Section of Detector. 

of the case; the walls of which should be 
left at least one-quarter inch in thickness, 
so there will be room for the small screws 
that hold the bottom cover on. The 
cover should be fitted to the case after 
it has been turned out to the proper size. 
Rod (R) is threaded with 10-24 die, as 
well as the bottom part of the crystal 
holder. Check-nut (C) is screwed on 
to the rod to help out the appearance and 
also brace it on tighter to the thumb¬ 
nut. 

Great care should be taken in thread¬ 
ing any of the rubber parts as the tap 

Finished Detector. 

is apt to break the threads if screwed 
in too fast. On the end of the rod is 
soldered a comparatively fine steel spring 
wire that fits in a small hole bored in the 
rod. Holder (H) is made so it can hold 
any mineral by the use of the screw 
which clamps it in place. 

Two holes are bored in the side of 
the case so as to let two leads of a flexi¬ 
ble cord pass through, which are solder¬ 
ed, one to the small screw which holds 
the rod in place, and the other to the bot¬ 
tom of the crystal holder. The finished 
rubber case can be then buffed up and 
made to look very attractive. 

The photograph gives a much better 
idea of the appearance which this detector 
gives when it is finished. It is capable 
of very fine adjustment and can be used 
for any crystal. The length of the cord 
is made to suit the needs of the user, 
being in this case one foot long. 

Contributed by 
STANLEY Ej, HYDE. 

STORAGE BATTERY FLASH 
LIGHT. 

Make a small case of hard rubber, 
the dimensions of which should be 4 
inches high by 6% inches long by 1% 
inches wide. Make all the seams tight 
and when finished coat the inside with 
paraffine wax. Now 1% inches from 
one end place a partition as shown, 
this forming the container for the 

storage battery, and should measure 
3% inches by 5 inches. Now make 
the plates by first cutting two sheets 
of three thirty-seconds inch lead, 3>< 
by 4 inches, leaving lugs as shown in 
the drawing. Countersink holes in the 
plates and fill these holes in one of the 
plates with stiff paste made of red lead 
and dilute sulphuric acid (1 part of 
acid with 2 parts of water). Let the 
plate dry for about 15 hours in a warm 
room. It is then placed in a strong 
solution of chloride of lime. When 
the action is complete wash the plate 
in clear water. 

The negative plate is filled in with 
precipitated lead. Procure an ebonite 
separator % inch thick to hold the 
plates apart. Now around the entire 
plates place a rubber band. 

The electrolyte is now filled in, and 
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is composed of four parts of water to 
one of sulphuric acid. The water and 
acid must be chemically pure. The 
plates are then placed in the cell, with 
the lugs extending up through the top. 
A piece of hard rubber is then placed 
across the top of the cell and melted 
paraffin poured around the top, all as 
shown in the illustration. Fasten 
wires to the lugs, which should have 
small binding posts on same, and con¬ 
nect to the push button and lamp. The 
top should slide forwards and back¬ 
wards, the cover being divided into 
two parts, one of which holds the push 
button. 
The lamp is a 2 volt tungsten or 

tantalum filament. If desired, the lugs 
of the cell may be brought out to bind¬ 
ing posts where they can be easily 
reached for charging. Two Bunsen 
cells may be used for charging. 

Contributed by 
ALLEN A. GINN. 

A CHARGED DOOR BELL. 
In most places there are many boys 

who are only too fond of ringing door 
bells and running away. The writer has 
devised a scheme by which this can very 
easily be prevented and at the same time 
a great deal of pleasure can be had. 

All that is required is a double pole 
double throw switch, a battery and a 
spark coil. 

You will note by the diagram that the 
wires from the push-button are connected 
to the center poles of the switch, while 
the door bell is connected to one side 
and the shocking apparatus to the other. 
When the switch is up the bell will ring 
as usual, but when down the push-button 

will be in series with the primary of the 
spark coil and the battery .One terminal 
of the secondary is connected to the push¬ 
button while the other runs under the 

door mat which is slightly moistened with 
water. 
Now when a boy comes up to ring 

your bell throw the switch down and he’ll 
do a dance that’s as good as a vaudeville 
show. The strength of the shock can be 
regulated by adjusting the sparking dis¬ 
tance. 

Contributed by 
CARL RAQUE. 

PLAYING CHECKERS BY WIRE¬ 
WIRELESS. 

To play checkers by wireless, or in 
any way where the two players ar.e 
separated by distance, it is necessary 

B C D 
E F 0 H 

I J K L 
AA BB cc DD 

EE FF GO HH 
M N 0 P 

Q R S T 
U V w X 

to mark your checkerboard like dia¬ 
gram. If the other player moves first 
he lets you know his move, and you 
move for him at your station. Then 
you move and announce to him, and 
he moves for you and then for himself. 
One player may be called Y and the 
other Z, or the regular calls may be 
used. 

Contributed by 
J. C. S. TOMPKINS. 

A HOLLOW AERIAL SPREADER. 
There are a number of unique fea¬ 

tures about this type of aerial spreader, 
the main ones being strength, rigidity 
and light weight ; a sixteen foot spread¬ 
er weighing only four (4) pounds. 
First procure from your lumber 

dealer 8 strips of white pine or spruce 
pine or other light wood inches 
wide, one-quarter inch thick by 16 
feet long. 34 blocks 1% inches by 1 
inch square and one-quarter pound of 
three-quarter inch brad nails (wire). 
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And from your hardware dealer 8 eye 
bolts with 3-16 inch shank. 

Now for the construction : First lay 
one of the strips out and nail one of 
the blocks on one end as in Fig. 1, so 
that one side is flush with the edge of 
the strip and the edge of the strip over¬ 
laps (S-l on drawing). Then nail an¬ 
other strip on the side of the block 
and edge of the strip as in illustration 
2. S-2. shows the strip in place. Next 
place a strip on the opposite side of 
the block so as to build this side out 
with the projecting edge, (see Fig. 1, 
S-3). Measuring one foot from the 
first block, nail another block to the 
three sides in the same manner as 
above. Place nails every few inches 

to strengthen and make tight joints 
where the strips meet. Repeat the 
above the length of the spreader, us¬ 
ing plenty of nails. 
When this has been completed you 

will have a three-sided box containing 
seventeen blocks spaced one foot apart. 
When this has been accomplished the 
fourth strip (S-4) is put in place on 
the open side and securely nailed to 
each block and strips forming a sec¬ 
tion as in Fig. 4. Then the spreader 
is turned over and nailed so as to 
catch the last or third strip on its 
edge. 

To attach the eye bolts to the fin¬ 
ished spreader, drill holes in the 
spreader two inches from each end and 
then measure three feet and eleven 
inches from these holes, and drill an¬ 
other hole. You now have four 3-16 
inch holes into which the bolts fit and 
are screwed up tight. 

When the spreader has been finished 
it should be given a good coat of 
asphaltum varnish, which will render 
it water-proof and prevent the metal 
from rust. You now have a spreader 
ready for the bridle and aerial wires, 
which is very strong and light. 

Not only spreaders but small poles, 
as well, can be made in this way. 
Contributed by 

FRED B. POLHAN. 

TELEPHOTOGRAPHY. 
The accompanying diagram illus¬ 

trates a new system for the transmis¬ 
sion of photographs by wire. It is sim¬ 
ple and practical, there being nothing 
about it that requires extreme ac¬ 
curacy of adjustment. 

The transmitter consists of a glass 
cylinder 4, on which is wound a pho¬ 
tographic film bearing the picture to 
be sent. This cylinder is arranged to 
be revolved helically the same as a 
phonograph record. Inside the cylin¬ 
der is a selenium cell 5, which is acted 
upon by a strong light 2, focused on 
the film at a point 1, by the lens 3. 

It is obvious that when opaque or 
transparent portions of the film pass 
the point of focus, there will be a cor¬ 
responding change in the amount of 
light reaching the selenium cell and 
consequently a variation in its resist¬ 
ance. This cell being connected to the 
line this change in resistance is indi¬ 
cated at the receiving station by the 
galvanometer 7. The receiver also 
consists of a drum 6, arranged to be 
revolved in the same manner and in 
synchronism with the cylinder 4. The 
drum 6, carries an unexpoçed film on 

7**Meinrren Receive* 

which, the picture being transmitted, 
is recorded. Another light 2, and lens 
3, are used to expose the film. Be¬ 
tween the beam of light and the film 
is a screen 9, which is supported by 
the arm 8, which is carried by the 
moving element of the galvanometer 7. 
This screen is the novel part of the ap¬ 
paratus. It is made from a strip of 
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celluloid or mica and is rendered 
opaque at one end, gradually shaded 
off to its original transparency at the 
other. 
Now the amount of light passing 

through this screen and acting on the 
film will be governed by the position 
of the screen, which in turn is de¬ 
pendent on the angle of deflection of 
the galvanometer. We already found 
this deflection would be in direct rela¬ 
tion to the amount of resistance in the 
line and that the resistance would be 
proportionate to the density of any cer¬ 
tain spot in the picture. 
Therefore we are able to transfer 

the entire picture, spot at a time, in 
its true lights and shadows. 

(This reads all right, but how about 
the synchronous moving of the two 
drums?—Ed.) 

Contributed by 
E. DICKEY. 

A SIMPLE PULL CHAIN SOCKET. 
You may have had considerable trouble 

in reaching some of your electric lights. 
By this attachment difficulty is overcome. 
Crack off the hard rubber thumb 

piece on the socket and in its place put 

a small spool. Around this wind three 
or four turns of cord and fasten the mid¬ 
dle one with a small tack. Allow the 
two ends to extend down to the desired 
height. To the end of these attach 
two knobs, buttons or any convenient 
article. 

By looking at the figure the working 
will be easily understood. 

Contributed by 
MAX K. MILLER. 

EASILY MADE BATTERY VOLT¬ 
METER. 

Secure a piece of brass tube 3 inches 
long that has about % inch inside di¬ 
ameter. Put ends, A, 1% inches 
square and cut from heavy cardboard 
on this tube. Make a hole in the cen¬ 
ter of each cardboard just large enough 

to allow the brass tube to fit tight. 
Put on two or three layers of stout 
paper around the brass tube and be¬ 
tween the cardboard ends, wind evenly 
about 2 ounces of No. 26 cotton-cov¬ 
ered magnet wire. Leave about 2 
inches of wire on each end extending 
from the coil. Use a board % inch 
thick, 3 inches wide and 6 inches long 
for the base and fasten the coil to it 
as shown in Fig. 1. Bore holes for 
binding post, B, one on each side of 
the board, and connect the two wires 
from the coil to them. At the other 
end of the board and in the center 
drive a wire nail and attach a small 
spring, C, to it. The spring should be 
about 1 inch long. Take a small piece 
of soft iron, D, % inch long and just 
large enough to slip freely through the 
brass tube and solder a piece of cop¬ 
per wire to it; the other end of the 
copper wire being hooked to the 
spring, C. The copper wire must be 
just long enough to allow the piece 
of iron, D, to hang part way in the 
end of the coil and still hold the spring 
in place. A circular piece of card¬ 
board, E, is slipped over the spring to 
where the spring joins the wire. This 
cardboard is to serve as the pointer. 
A piece of paper 1)4 inches wide and 
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2^ inches long is glued to the board 
so that it will be directly under the card¬ 
board pointer and fit snugly up against 
the top of the coil. 
The paper can be calibrated by con¬ 

necting one cell of battery to the bind¬ 
ing posts. The iron plunger, D, is 
drawn into the tube and consequently 
the pointer is drawn nearer to the coil. 
Make a mark directly under the place 
where the pointer comes to rest. 
At the place mark the number of 

volts the battery reads when connected 
with a voltmeter. Do the same with 
two or three cells and mark down the 
results on the scale. By dividing off 
the space between these marks, you 
may be able to obtain a surprisingly 
correct reading when connected with 
the battery cells to be tested. 
Contributed by “C. P.” 

AN APPARATUS FOR WINDING 
SECONDARY SECTIONS OF 
AN INDUCTION COIL. 

Those who have experimented with 
induction coils undoubtedly know 

that a whole secondary can be ruined 
by a short circuit, and it is therefore 
desirable that a number of sections 
should be used in place of a continu¬ 
ous winding. 

In the drawing is illustrated an ap¬ 
paratus for winding secondary sec¬ 

tions so that they can be put on or 
taken from the primary at will. The 
construction of the base and uprights 
is made clear by the drawing, but the 
core and crank will need some explan¬ 
ation. The axle C is made of iron and 
can be obtained bent in the desired 

form, from any blacksmith, for a few 
cents, i ms rod snould oe tnreaded 
as sfiown and nuts fitted to it. 

Ihe core A is turned irom wood, 
the diameter depending on the size oí 
the primary over which the sections 
are to be placed. This core is tapered 
about y2 inch to every foot to allow 
the sections to be taken from it. Make 
it as smooth as possible with sand 
paper and then shellac or varnish to 
give a glossy surlace. Cut the ends F 
and E trom a thin piece oí wood and 
drill y& inch holes through their cen¬ 
ters. Drill a inch hole through the 
center of A and fasten the end E, to it 
with small screws. Screw the nut H 
on the axle. Slide A on the axle and 
put the end F in place. Now screw 
the nut K on the axle and tighten it 
against F, thus holding F tightly to 
A. Place the axle between the up¬ 
rights by putting the end K through 
the hole and dropping the end H into 
the slot D. Wrap waxed paper around 
the core before winding the wire and 
the section will be found to slide from 
the core without difficulty. 

B is a spool of wire placed on a round 
stick held by the supports M and N. 
After the section has been wound lift 
the core from the supports, unscrew 
the nut K and take off the end F. By 
wedging a knife between the coil and 
the end E the section will be found 
to slide from the core without diffi¬ 
culty. 

Contributed by 
W. T. CARRIGAN. 

A CORRECTION. 
In reading Mr. Heinrich's article in 

the November issue of Modern Elec¬ 
trics, there were several things which 
showed me that he had never made 
Geissler tubes, according to his pro¬ 
cess. 

First, he does not state his glass 
tube longer than the Geissler tube he 
expects to make, therefore as soon as 
enough mercury has fallen in the dish 
to cover the end of the tube, no more 
would fall down. The reason for this 
is clearly shown in a barometer, where 
the mercury rarely descends more than 
28 inches above the level of the mer¬ 
cury in the dish. 
Second, I think he must have had 

a hard time sealing up his tube with-
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put burning the rubber tubing and 
therefore letting in the air. 

Third, I do not think that Mr. Hein¬ 
rich could, with his tube, get the beau¬ 
tiful effects manufactured tubes give, 
as he does not inject any of the gases 
usually put in Geissler tubes. 
Fourth, Mr. Heinrich uses copper 

wire for sealing in the tubes. If fine 

wire is used, as he advises, it will 
melt before he can soften his glass, 
and it is known that only platinum 
can make a good fit for sealing in 
glass ; the outside air would leak 
in through the joint between the cop¬ 
per wire and the glass. 

If an experimenter wishes to make 
Geissler tubes himself, I believe the 
apparatus shown in the sketch is about 
the best, although Geissler tubes made 
in this way will be far inferior to the 
quality of manufactured tubes. 
Contributed by 

P. MERTZ. 

A POLE CHANGING DEVICE. 
Here is a pole changing device 

which I have designed to be used with 
a silicon ticker, such as described in 

the May and November issues of 
Modern Electrics. The materials 
required are : 
One iron box bell with gong re¬ 

moved; four small binding posts 1, 

2, 3 and 4; four screws to fit in un¬ 
threaded hole of binding posts 1', 2', 
3' and 4' ; six dry cells, one base 
and two screws to hold bell on; one, 
one point switch. 
The parts should be assembled and 

wired as shown in the drawing. 
Contributed by 

C. J. SEDLAK. 

ELECTRIC REGULATOR FOR 
FURNACE. 

The following is a simple plan to 
keep the temperature of a furnace the 
same at all times. It is worked di¬ 
rectly by a thermometer hung in the 
room where the same heat is desired 
mostly. The thermometer A, as shown 
in Fig. 2, has a wire molded into the 
glass making connection with the mei-
cury at zero end, while another wire 
passes through the opposite end mak¬ 
ing contact at 75 degrees (or the de¬ 
sired degree the room is to be heated 

-F>G 2-

to). These 
wires should be 
molded into the 
glass at the 
same time the 
ends of the 

tube are closed. Two binding posts, 
E and F, are provided for con¬ 
nections, on the thermometer base. 
This is connected with two or three 
batteries and a strong battery motor B, 
as shown in Fig. 1. The motor is en¬ 
closed in a box—two binding posts, C 
and D, and an extra large pulley wheel, 
H, projecting. A strong length of 
twine, T, secured to the pulley wheel, 
passes through the floor, S, connecting 
to the draft door, Fr, on the furnace. 
This twine first passes through a pul¬ 
ley at G and then to the draft door 
which is held open by a spring P sus¬ 
pended from the ceiling—see Fig. 1. 

The working is simple. 
When the temperature of the room 

reaches 75 degrees the circuit is closed 
between E and F, thus starting the mo¬ 
tor. The motor winds up on the twine, 
thereby closing the draft door, cutting 
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out all draft. It is held down by the 
current holding the armature steady, 
but when the temperature becomes 
lower the circuit is broken, releasing 
the door which is pulled open slowly 
by the contracting of the spring. 

Contributed by 
JOHN B. BRADY. 

A SIMPLE ELECTRIC HORN. 
In the accompanying sketch will be 

noted the simplest type of electric whistle 
constructed from readily obtainable ma¬ 
terials. 

A is a silver polish wooden box. 
B is a tin or paper horn. 
C is a thin disk of iron or tin. 

D is a coil of No. 18 D.C.C. wire 
wound on a 3-16 inch bolt. 

E are binding posts. 
F is a medical induction coil vibrator. 
Connections are made from the coil to 

the vibrator and binding posts. 
Contributed by 

JOSEPH H. VOEGELE. 

A POST CARD PROJECTOR. 
Here is a description of a post card 

projector which I have made and used 

with great success. Procure or make 
a box about 15 inches long and high 
enough to accommodate a 32 c.p. lamp 
and socket. The depth of the box will 
depend upon the lens used and will 
have to be determined by experiment. 
Buy two sockets and screw on the bot¬ 
tom of the box as shown in the dia¬ 
gram. Procure a round coffee can and 
cut it as shown in Fig. 2, and place as 
shown in Fig. 1. Procure a double 
convex lens, the one from a magic lan¬ 
tern will serve admirably. Make a 
back for the box and hinge it on. 
Contributed by 

EARLE KNEALE. 

HOW TO MAKE AN ARC LAMP. 
Make the frame of bar metal, % inch 

thick, and ¿4 inch wide. Bend and 
weld it into the shape and size as 
shown in Fig. 1. A cross-bar L is made 
of the same material, and should be fit¬ 
ted and riveted to the offset in the 
frame. Holes are drilled and fitted with 
brass bushings H and J, these are the 
bearings in which a brass rod B slides, 
this rod should be % inch in diameter. 
A brass curtain rod can be used, and 

-- 4'— . 
riql-

on one end is soldered a socket P, 
which is used to hold one of the elec¬ 
trodes. The armature A is made of 
brass % in. thick % in wide and 2 in. 
long. Through the armature is drilled 
a hole which is just a little larger than 
B, a soft piece of iron F is fastened 
to the opposite end, and it should be 
directly under the core of the magnet 
C. The armature may be kept from 
swinging around by means of X, which 
is a U-shaped piece of brass, which is 
fastened to L. The magnet C is made 
by wrapping No. 14 single cotton cov¬ 
ered magnet wire around a soft iron 
core, when finished it should be about 
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2% inches long, and is fastened to the 
frame as shown in Fig. 1. The arma¬ 
ture A, is adjusted by the two screws 
D and E. In the bottom of the frame 
is drilled another hole in which is fit¬ 
ted a hard rubber bushing R. In R 
is placed a brass ferrule which holds 
the lower carbon and also makes con¬ 
tact with it. One terminal of the mag¬ 
net is connected to one of the binding 
posts T, and the other terminal is sol¬ 
dered to the frame of the lamp at the 
point M. From the other binding post 
a wire is run directly to the lower car¬ 
bon. The top carbon should be con¬ 
nected to the -J- side of the circuit and 
the lower carbon to the — side. The 
binding posts should be well insulated 
from the frame of the lamp, and if the 
lamp is operated on a 110 volt circuit 
a resistance of some kind must be con¬ 
nected in series with it, preferably a 
water rheostat. 

Contributed by 
H. W. R. 

“ECONOMICAL HOME-MADE 
ADAPTER.” 

Take an ordinary burnt-out fuse, re¬ 
move the cover, taking care not to 
damage the sheet mica round, nor the 
cover itself. The hole large enough 
for the cord to pass through is made 
with the point of a pen-knife. Before 
soldering, the leads and contacts are 
to be cleansed with dilute sulphuric 

Puse Plus 

acid. The manner of soldering is left 
to the maker. But a practical way, is 
to put a little “nokorode” on the con¬ 
tacts and to solder with an ordinary 
blower, in the usual manner. Then if 
desired, the fuse may be filled with hot 
paraffine or rosin, with plaster Paris, 
etc. 

Contributed by 
AMEDEE A. BRASSARD. 

ELECTRIC FURNACE FOR 
LABORATORY USE. 

Following is a description of an in¬ 
expensive but practical electric fur¬ 
nace. 

The materials necessary are three 
fire bricks (such as used in building 
fireproof structures), two carbon rods 
(such as used in ordinary arc lamps), 
two lengths of rubber tubing, each 2 

Flftlr 

inches long, which are to be put on 
the end of the carbon rods for insula¬ 
tion while adjusting them, and two 
pieces of No. 8 gauge steel wire about 
25 inches long to be used in holding 
the bricks together. 
Bevel down one edge on each brick 

as in Fig. 2, so that when the three 

-F/q. 2-

bricks are placed in position the car¬ 
bon rods to be inserted, will slide eas¬ 
ily back and forth. 

On one brick used for the side of the 
furnace, chisel a groove in the middle 
2 inches in diameter so that it forms 
a semi-circle when placed against the 
upper brick (see Fig. 1). This hole 
will be used for making observations 
of the reactions that take place and for 
the insertion and extraction of mate¬ 
rials to be melted which are placed in 

32 C P Lamp Bank 

-FIG 3-

this groove between the ends of the 
carbon rods. 
This simple furnace, when properly 

assembled and connected on 110 volt 
lighting current (as in Fig. 3), will de-
velope such intense heat that some of 
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the following very refractory sub¬ 
stances can be made :— 
Calcium carbide (used in making 

acetylene gas by adding water). 
Carborundum, one of the hardest 

substances—made by fusing silica (coarse 
sand) and carbon. 
With such type of a furnace, Mois¬ 

son, the celebrated French chemist 
first succeeded in artificially making 
diamonds. 

This furnace has given satisfactory 
results in the electro-chemical labora¬ 
tory of the writer and his brother. 

Contributed by 
SAMUEL C. MORRELL. 

A NEW SUBSCRIBER. 
At last Mr. Jas. J. Pappatheodorokou-

mmountourgeotopoulos is in the direct¬ 
ory of the Chicago Independent Tele¬ 
phone People. We congratulate the 
Chicago Telephone Directory on this 
accomplishment. 

It took the combined efforts of the 
sixth assistant office boy and the fourth 
assistant superintendent of the Foreign 
Diplomatic Corps of the Chicago Tele¬ 
phone Directory to achieve this. 
If Mr. Pappatheodorokoummountour-

geotopoulos who is Greek, did not have 
enough telephone business in order to 
warrant using two automatic ’phones, 
the Chicago Telephone Directory 
would probably have gone without this 
illustrious subscriber. As it stands 
now, they held a war council and de¬ 
cided, that inasmuch as the new sub¬ 
scriber has two telephones, his name 
could be tied in a knot, and after a great 
ceremony, Mr. Pappatheodorokoum-
mountourgeotopoulos now occupies 
two lines in the directory. Everything 
is possible in Chicago. 

If the new subscriber had been in 
New York the New York Telephone 
Directory would have been less courte¬ 
ous than the Chicago people and would 

in all probability have abbreviated his 
name and business thus: J. J. Pap’s; 
C’f’y’ & R’s’t! 
Mr. Jas. J. Pappatheodorokoummount-

ourgeotopoulos’s business card is re¬ 
produced herewith showing that the 
name is not a fake. 

A QUEER TELEPHONE LINE. 
By R. D. Mock. 

One of the most peculiar telephone 
lines in the world is that running to the 
Meteorological Observatory on Mount 
Rosa. It is neither overhead nor under¬ 
ground. The line reaches an elevation of 
14,600 feet above the sea level, and owing 
to the storms and high winds which pre¬ 
vail at these altitudes it was found im¬ 
possible to run it on poles. 

Underground cable construction seem¬ 
ed impracticable also, as the cable would 
gradually sink into the ice to such a depth 
that it would be impossible to make the 
necessary repairs. The problem was final¬ 
ly solved by simply laying the wire across 
the glaciers, thus depending upon the in¬ 
saluting properties of dry ice and snow. 

CANADIAN WIRELESS CLUB. 
At a recent meeting of the Winnipeg 

Wireless Association it was decided to 
change its name into the Canadian Cen¬ 
tral Wireless Club. 

The purpose of this club is to advance 
the study of wireless transmission among 
the amateurs and bring together the un¬ 
known operators of stations in Canada. 
All persons in Canada who own or 

operate a wireless station are invited to 
join. 

The admission fee is 50c per year. 
The officers of the new club are as fol¬ 

lows: president, Alexander Polson; vice-
president, Stewart Scorer; secretary¬ 
treasurer, Benjamin Lazarus, P. O. Box 
No. 1115 Winnipeg Manitoba, Canada. 

Any person wishing to join should com¬ 
municate with the secretary. 

M27037Z 
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The French Military Aeroplane Competition 
¿0 F the many wonderful events 
v-tr marking the progress of aviation in 
the elapsed year, the military aeroplane 
competitions held at Rheims, France, 
during the latter part of October, 1911, 
stand forth as the foremost in material 
benefit to the advancement of military 
aeronautics. 

At the suggestion of General Roques, 
head of the aeronautical division of the 

Fig. 1, Hanriot Monoplane. 

army, a military competition was decided 
upon so that the relative merits of the 
various types of aeroplanes might be re¬ 
vealed, and the most suitable to be the 
basis of a large order from the military 
authorities to the respective manufactur¬ 
ers. A sum of $220,000 was offered in 
prizes, aside from the orders which 
would be awarded to the constructors of 
the winning machines. The machines ad¬ 
mitted to the contests had to be built in 
France, but not necessarily by French 
citizens. The winning machine was to 
be purchased for $20,000 with an order 
for ten similar machines. The second 
machine was to win for its constructor 
an order for six machines at $8,000 each, 
while the third machine would be re¬ 

bonus of $100, this sum being added to 
the purchase price of each machine of 
that type. The machines were required 
to carry two passengers and one pilot, 
with sufficient petrol for a flight in ex¬ 
cess of 300 kilometers, and a useful 
weight of 300 kilograms, which in war 
time would be utilized for carrying 
bombs or other offensive weapons. The 
machines were also required to land and 
start from ordinary plowed fields, and 
to be able to be rapidly dismantled so 
as to be hauled over the roads. The 
other conditions were of minor im¬ 
portance, and sub-divisions of the fore¬ 
going quoted ones. 

The accompanying illustrations repre¬ 
sent a few of the aeroplanes entered, and 
a brief description of each will undoubt¬ 
edly be interesting to the reader. 

Fig. 1 illustrates the Hanriot mono¬ 
plane which was equipped with a 100 
h.p. Clerget, four cylinder motor. Three 
places were arranged for passengers 
while the lateral stability was obtained 
by means of the warping of the wings. 
The motor was water-cooled, while the 
auxiliary tank was carried under the 
main body. The steering was done by 
means of foot pedals, and a useful weight 

warded with an order to its constructor 
for four machines also at $8,000. For 
each kilometer in excess of the required 
60 kilometers per hour, during the 300 
kilometer flight required in the final 
tests, the constructor was to be paid a 

Fig. 2, Astra Biplane. 

of 400 kilograms could be carried in ex¬ 
cess of the passengers and fuel. The 
landing chassis consisted of heavy skids 
and extra heavy built tired wheels. This 
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machine did not prove a successful com¬ 
petitor. 

Fig. 2 illustrates the smaller type of 
Astra biplane, there having been entered 
two others in the competitions which 
were of heavier build. Here the passen¬ 
gers are arranged tandem fashion, while 
the engine and tractor screw are located 
in front. The planes were about 38 feet 
in width and the length about 35 feet. 
A 6-cylinder, 80 h.p. Chenu motor, turn¬ 
ing the screw at 805 R.P.M. was used. 
The useful weight which could be car¬ 
ried was exactly the same as the Han¬ 
riot monoplane, namely, 400 kilograms. 
The chassis consisted of one single skid 
with two small and heavy wheels mount¬ 
ed on each side on spring devices. The 
machine weighed 862 kilograms empty. 
None of the three Astra biplanes was 
successful, though they were among the 
most unique. 

Fig. 3 represents the Paulhan mono¬ 
plane, the constructor of which will be 

Fig. 3, Paulhan Monoplane. 

remembered as the little French pilot of 
the Farman biplane who visited the 
United States during the latter part of 
1909 and the beginning of 1910, who also 
won the London to Manchester flight in 
England. Paulhan was represented by 
three machines, all of which were exceed¬ 
ingly unique. This Paulhan monoplane 
which is illustrated, was equipped with 
a 50 h.p. Gnome rotary engine, and a 
propeller in the rear driven by a long 
shaft from the engine which is situated 
in front of the pilot in the extended por¬ 
tion. The machine was about 26 feet 
long and 28 feet in width, weighing but 
350 kilograms while empty. The land¬ 
ing chassis consisted of two rubber tired 
wheels with no skids. As might be ex¬ 
pected, the machine proved entirely too 
lightly built to stand the strain of the 
tests, and consequently did not succeed 
in gaining a place. 

Fig. 4 illustrates the Sommer biplane 
which was 48 feet long by almost 65 
feet in width, and with the exception of 
the Farman biplanes, was the largest 
of the biplanes at the competitions. 
This biplane carried without difficulty 

Fig. 4, Sommer Biplane. 

five passengers besides the pilot, and is 
the exact type in which Sommer has car¬ 
ried over fourteen passengers in his past 
record breaking flight. The motor is a 
75 h.p. Gnome, connected to a propeller 
behind the passengers. The machines of 
Henri and Maurice Farman were practi¬ 
cally the same as the Sommer, the only 
exceptions being that in the Henri Far¬ 
man the passengers and pilot were seated 
on a little extension frame-work situated 
to the front of the planes, while in the 
Maurice Farman, the passengers are 
seated within an enclosed body thus be¬ 
ing protected from the wind. In both 
the Farman brothers’ biplanes, the wings 
were arranged so that the upper wing 
was placed a few feet ahead of the lower 
wing, with slanting struts connecting 
both, this method being claimed as a 
great help in gaining greater speeds. 

Fig. 5 is of the Paulhan Triplane which 
was piloted by Paulhan with fair suc¬ 
cess. It was about 40 feet in width and 
about 30 feet long, being driven by a 75 
h.p. Renault motor connected to a 6 foot 

Fig. 5, Paulhan Triplane. 

propeller. The entire triplane was con¬ 
structed of steel tubing, representing the 
strongest construction. The landing 
chassis was of the Farman type, consist¬ 
ing of two long skids and four heavy 
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rubber tired wheels. The entire weight 
with two passengers and the pilot was 
700 kilograms. 

Fig. 6 illustrates the Breguet biplane 
which failed to reach the expectations 
of the constructors, though it has been 
a very successful machine in various 
other competitions. The three seats were 
arranged in tandem, one passenger fac¬ 
ing the pilot and the steering wheel be¬ 
ing arranged between them, so that the 
both might drive. It is claimed that steer¬ 
ing with the pilot facing the rear of the 
machine is far easier than in the general 
way employed. The Breguet military 
biplane was equipped with a 140 h.p. 
Gnome motor of 14 cylinders, and 
weighed 1,100 kilograms when ready to 
leave the ground with the three men. 
The spread of the wings was almost 52 
feet, and the length 29 feet. The pro¬ 
peller had three blades which were joined 
to the hub so as to spread out when the 
full speed was reached, and thus relieve 
the strain from the individual blades. 

Fig. 6, Breguet Biplane. 

The two first machines to meet all the 
requirements and win the first and sec¬ 
ond orders were respectively the Nieu-
port and the Deperdussin, the former be¬ 
ing described in the October, 1911, issue 
of Modern Electrics, and the latter being 
a monoplane which we hope to describe 
in a succeeding number. The Bleriot 
firm had three machines which failed to 
meet with any success, though piloted by 
one of Europe’s foremost aviators, 
Andre Beaumont. The Antoinette con¬ 
cern had the largest machine of all, 
which failed to even lift itself from the 
ground although under the skillful con¬ 
trol of Latham, owing to the very small 
motor for such a huge weight. The re¬ 
sults have probably awakened all the na¬ 
tions to the importance of aeroplanes in 
military operations, and we may look for¬ 

ward to other similar tests in the near fu¬ 
ture. 

NEW AEROPLANE APPARATUS. 
Among the numerous obstacles en¬ 

countered in cross-country aeroplane 
flights, the keeping of a straight course 
is one of the greatest difficulties, even 
with a compass to guide the aviator. 

^■4

This difficulty is greatly augmented at 
night and in fogs. Any small departure 
from the straight course means a great 
error in the direction at the end of a 
few minutes’ flight. Inventors have 
been engaged in perfecting an instru¬ 
ment to enable the aviator to know 
whether he is traveling in a straight 
course, or whether the aeroplane is 
drifting to one side. 
Messrs. Poulalion and Armage, oi 

France, have invented three interest¬ 
in0' types, each of which has proven 
satisfactory in use. Fig. 1 illustrates 
the most practical type, in which A 
is a thin diaphragm held ini the frame 
B. D connects through E, F, G, 1, « 
to K, which engages the gear wheel 
L moving the hand M over the indi¬ 
cator. Thus with the wind O, blowing 

against the diaphragm A, the needle 
indicates the pressure of the air on the 
side of the aeroplane to which the ap¬ 
paratus is turned. Two of these in¬ 
struments are used, one on each side 
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as shown in Fig. 2, where A and A 1 

are the diaphragms and N, N1 the in¬ 
struments, connected by rods C and 

Fig. 3 illustrates an instrument on 
the same principle but using electricity 
instead of connecting rods, which ren¬ 
ders the apparatus more practical. A 
is the diaphragm while P is a contact 
moving on a resistance Q, T is the 
electrical measuring device which is 
graduated in aeronautical terms to indi¬ 
cate the pressure of the wind. R are 
the batteries for furnishing the cur¬ 
rent. Fig. 4 is the simplest type of 
apparatus, in which two diaphragms 
A, A act by means of connecting rods 
on the pointer M which indicates the 
wind pressure on the dial N. 

AN AEROPLANE SEARCHLIGHT. 
A clever attachment to an ordinary 

searchlight has been devised in France 
for the purpose of detecting and ob¬ 
taining the location of aeroplanes at 
night. An inclined mirror is placed in 
front of the searchlight so as to reflect 
the rays of light skywards, and is held 

can drop bombs over the enemy. She is 
alleged to have stated “Knowing that I 
will die in an aeroplane accident, I will 
accomplish a good feat before dying.” 

THE AVIATRICE. 
In former years, 
Through many fears, 
She, satisfied, 
The ground did ride. 
But, look today 
At her in play 
Through sun or rain, 
Driving her ’plane. 

A. C. L. 

THE ETHERATRICE. 
In former years, 
Through many fears, 
She, satisfied 
A plane did guide 
But look ahead, 
My hat I bet: 
She’ll glide tireless 
Via Wireless!! 

“FIPS. 

by a frame-work which in turn is held 
to the lamp by means of a graduated 
mirror. The base of the searchlight is 
likewise graduated, and by taking 
both readings it is possible to obtain 
the location of the aeroplane for the 
gunners. 

A ROYAL AVIATRICE. 
The young Russian Princess, Chak-

howskoi, who has obtained her pilot’s 
license a few weeks past at St. Peters¬ 
burg, is leaving for Tripoli to join the 
Italian Army. The princess proposes to 
carry a passenger in her aeroplane who 

MAKING ICE BY ELECTRICITY. 
One of our friends contributed an ar¬ 

ticle in the. November issue in which he 
concluded that cold could be produced by 
passing electricity through a thermo¬ 
couple of dissimilar metals. The reason 
he was unable to prove this was that he 
passed the current through in the wrong 
direction. 

If a plate of antimony and one of bis¬ 
muth be laid touching each other and a 
current passed through from the bismuth 
to the antimony, the junction will be cool¬ 
ed enough to freeze a drop of water 
placed on it. This ice can then be melted 
by reversing the direction of the cur¬ 
rent so that it flows from the antimony 
to the bismuth, as this produces heat. 

E. DICKEY. 

(Continued from page 698) 

properties of these chemicals. Nev¬ 
er, under any circumstances, allow 
it to come in contact with the skin. 
The writer of this article had an ex¬ 
perience of this sort, and the remem¬ 
brance is indelibly stamped upon his 
memory. 
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Our Wireless Station and our Laboratory Contest will be continued every month until further notice. 
The best ohotograph for each contest is awarded a monthly prize of Three (3) Dollars If you have * 
good, clear photograph send it at once; you are doing yourself an injustice if you dont. If you have■ • 
wireless station or laboratory (no matter how small) have a photograph taken of it by all means. Photo-

'raPPLEASE'NOTEbTHAT nTHE DESCRIPTION OF THE STATION MUST NOT BE LONGER 
THAN 250 WORDS AND THAT IT IS ESSENTIAL THAT ONLY ONE SIDE OF THE SHEET 
TC WRITTEN UPON SHEET MUST BE TYPEWRITTEN OR WRITTEN BY PEN. DO NOT 
USE PENCIL NO DESCRIPTION WILL BE ENTERED IN THE CONTEST UNLESS THESE 
RULES ARE CLOSELY ADHERED TO. . , , , ... 

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

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

FIRST PRIZE THREE DOLLARS. 
Here is the photograph of my wireless 

station. The majority of the instruments 
I have made myself, and consist of: 

Receiving—loose-coupler, loading coil, 
three variable condensers, fixed conden¬ 
ser, potentiometer, two silicon detectors, 
Perikon detector, 3,000 ohm phones. With 
my present aerial I can easily receive 

HONORABLE MENTION. 
At the left of the table can be seen 

the receiving set, which consists of a 
large double slide tuner, wound with 
bare copper wire, No. 20 and insulated 
with thread ; fixed condenser, silicon de¬ 
tector and E. I. Co.’s 1,000 phones with 
headband. 

The transmitting set is on the shelf, 
above the table, and is composed of à 
Morse key, a one and a half inch spark 
coil, zinc spark gap, adjustable conden¬ 
ser, (only one of the eight tubes being 
used when the picture was taken), helix, 
wound with eight turns of No. 8 alumi¬ 
num wire 10 inches in diameter, and a 
double pole double throw switch. 

McCurcan Station. 

Suva station (1900 miles). The aerial 
is 80 feet high. Sending—small set; One 
inch coil, helix, Leyden jars, and spark 
gap. Large set : One and a half kw. ro¬ 
tary converter run from 240 de. to 50 
cycles, 1 kw. oil cooled transformer, ro¬ 
tary spark gap, glass plate condensers 
in oil, and helix. 

With the small set, using 12 volts, I 
have sent messages 64 miles to a ship at 
sea and I really think I could have done 
20 per cent further had the operator on 
the ship been willing to stay out of bed 
a little longer. With the large set the 
furthest I have done is approximately 
300 miles but up to the present I have 
not had a favorable opportunity to fully 
test it. CHAS. MacCURCAN, 

Sidney, Australia/ y 

Graf Station. 

A dynamo and storage battery supplies 
the current for sending. 

My aerial is a four wire aluminum 
compromise type, 60 feet long and 40 
feet high. All the instruments are of 
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my own construction with the exception 
of the head phones. 

I have been a reader of Modern Elec¬ 
trics for two years, and think it is, with¬ 
out a doubt, the best magazine of its kind 
published. 
WILLIAM C. GRAF. New Jersey. 

HONORABLE MENTION. 
Herewith is a photograph and de¬ 

scription of my wireless station. 
The sending set is on the right and 

consists of the following, one inch 
spark coil, helix with spark gap, and 
glass plate condenser, on top, hot wire 
ammeter, (on top of helix also), two 
keys, one for spark coil and one for 
testing buzzer, one electrically operated 
switch to change from sending to re¬ 
ceiving, which I made from an old 
sounder. Both switch and spark coil 
run on dry batteries. 
For receiving, I use double slide 

tuning coil, loose-coupler, and loading 
coil, with two silicon and one perikon 
detectors which are seen at the left, one 

Buckman Station. 

four point switch for changing detec¬ 
tors, one two point switch (for chang¬ 
ing loose-coupler and tuning coil), fix¬ 
ed and variable condensers, and a pair 
of 2,000 ohm receivers. 

My aerial is 100 feet long, 60 feet 
high at one end and 35 feet at the 
other, with five strands of copper wire. 
I made everything myself except spark 
coil, keys, and receivers. I subscribe 
to the Modern Electrics and think 
there is none better. 
F. EVERETT BUCKMAN, Mass. 

HONORABLE MENTION. 
Enclosed please find photograph of 

my wireless telegraph station, which 

I wish to enter in your wireless tele¬ 
graph contest. 

Beginning at the left of the picture 
is a dry battery, in front of which is a 
fixed condenser. 

To the right of the condenser are the 
switches for controlling the receiving 
instruments. 

To the right of the battery is a three-
slide tuning coil which I constructed 
myself with the exception of the sliders 
and rods, which are of the Electro Im¬ 
porting Company’s manufacture. 

In front of the large tuner is a small 
loading coil which I also made. 

Wilder Station. 

Before the small coil are the detec¬ 
tors, one of which I made after direc¬ 
tions found in Modern Electrics. 

The phones are wound to 1,000 ohms 
each. 
The aerial switch which is in back 

of the phones I made from the parts of 
a D. P. D. T. switch and a S. P. S. T. 
switch. 
The sending apparatus which is at 

the right of the picture I made myself 
following the directions given in Mod¬ 
ern Electrics. 

It consists of a key, spark gap, vari¬ 
able sending condenser, and a small 
spark coil, the secondary of which I ob¬ 
tained from the Electro Importing 
Company. 

By using an aerial fifty feet high I 
have heard Duluth, Minn., as well as 
vessels on the Lakes. 

I owe a great deal of the success of 
my outfit to Modern Electrics, to 
which I have been a subscriber for 
some time. 
WILLARD S. WILDER, Wisconsin. 

HONORABLE MENTION. 
The accompanying illustration shows 

results obtained in an endeavor to con¬ 
struct a practical and compact wireless 
set. 

With the exception of telephone, the 
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set is of my own design and make. Re¬ 
ceiving set is of cabinet form, consisting 
of loose-coupler, two silicon detectors 
with switch, also switch for short circuit¬ 
ing same. Loading coil with variable 
and fixed condensers which are inside of 
cabinet. 

Sending set consists of one-quarter 
kw. closed core transformer with series 
spark gap mounted on top, variable 
plate condenser, copper wire helix con¬ 
sisting of 80 feet of No. 6 wire. 

Key with antenna switch is of unique 
design and both are mounted on mar¬ 
ble base. Am using loop aerial, consist¬ 
ing of six strands of copper wire 150 
feet long supported by two 80 foot poles. 

Simmons Station. 

Instruments and table are all of golden 
oak highly polished. With this set I am 
having excellent results, hearing Cape 
Cod nearly every night. I communicate 
regularly with a friend in another village 
twenty miles distant. 

Although not a subscriber I am a con¬ 
stant reader of Modern Electrics from 
which I have obtained information which 
has enabled me to construct my set. 

DORR SIMMONS. Michigan. 

HONORABLE MENTION. 
Attached is a photograph of my wire-

Murray Station. 

less set from which I have obtained ex¬ 
cellent results. 
The instruments are all of my own 

make with the exception of the variable 
condenser and the telephone receivers. 
The sending set consists of a one 

quarter kilowatt closed core transformer, 
a helix made of eleven turns of No. 8 
copper wire spaced 1 inch apart, and 
15 inches high. The condenser is made 
of 12 plates 9 inches long by 8 inches 
wide. 

The receiving set consists of two pairs 
of phones, one of which is a Brandes 
3000 ohm pair, while the other is an E 
I. Co. Also a loose-coupler, single 
slide tuning coil, fixed condenser, variable 
condenser, silicon, carborundum, and 
electrolytic detectors. 

My aerial is 60 feet high and consists 
of four No. 18 copper wires and two 
No. 10 copper wires which are 100 feet 
long. 
JOHN N. MURRAY California. 

HONORABLE MENTION. 
Here is a photograph of my wireless 

station. 
First I will say that I would not have 

had a wireless station if I hadn’t had Mod¬ 
ern Electrics to encourage me. My sending 
set consists of a one inch coil, condensers, 
helix, zinc spark gap and key. Helix and 

Graves Station. 
condensers were made at home. For re¬ 
ceiving I have the following : loading 
coil, a home-made loose coupler, electro 
1,000 ohm receiver, variable and fixed 
condensers, and three detectors, silicon, 
carborundum, and peroxide of lead. I 
have best results with carborundum. My 
aerial is forty feet high and forty feet 
long on six foot bamboo spreaders. My 
station is about i,ioo feet above the sea¬ 
level. I have only been at this interest¬ 
ing work for two months but have had 
good results. 
WM. S. GRAVES. New Hampshire. 
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HONORABLE MENTION. 
The photograph illustrates the appara¬ 

tus which I am using in conducting wire¬ 
less telegraph experiments. 

It consists of one telegraph key, one 
quarter-inch spark coil, one home-made 
helix, one D.P.D.T. switch, one zinc 
spark gap, and dry and wet cells. 
For receiving I have one home-made 

detector for galena, one home-made tun¬ 
ing coil, two receivers wound to 75 ohms, 
and a home-made head band. 
I am a constant reader of Modern 

Electrics and it has helped me to a great 
extent in erecting my wireless set. I 
have found no other magazine like it in 
regard to the information given to reader 
which is of practical value. With my 
set I have succeeded in hearing Key West 
twelve times. I also hear every evening 
Cape Cod, Cape Hatteras, New York, 
and other land stations, besides all the 
ships. I have a friend up in South Orange 
with whom I communicate every evening 
at 8.30 o’clock. 

My aerial is 250 feet long and 85 feet 
high, composed of three wires spaced a 

Dye Station. 

foot apart. My call letter is LD. 
Contributed by 

R. LOWELL DYE, 
New Jersey. 

HONORABLE MENTION. 
I have shown herewith my station 

which has enabled me to obtain excellent 
results in wireless telegraphy. 

For receiving I use a two slide tun¬ 
ing coil, universal detector, fixed con-

Murray Station. 

denser, and a pair of 2,000 ohm receivers. 
For sending I use a one-half kilowatt 
transformer, glass plate condenser, helix, 
zinc spark gap, heavy wireless key, and 
electrolytic interrupter. My aerial is 75 
feet high, composed of four aluminum 
wires 90 feet long. 

I have ioundModern Electrics a good 
help to me in the work, and recqmmend 
it whenever possible. 
CHARLES MURRAY. New Jersey. 

That enamel wire is more suitable 
than other insulated wires for coil 
winding was proven by a recent fire. 
An electromagnet was found com¬ 
pletely charred but with the insulation 
of the wire unharmed. The resistance 
of the spool remained unchanged, and 
the insulation resistance was increased 
by the heat of the flames, from 75 volts 
to 170 volts per 0.0001 inch of insula¬ 
tion depth. 
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PATENT NO. 1,009,354 HAS BEEN 
GRANTED MR. ALEXANDRE TRE-
PREAU, OF JOINVILLE-LE-PONT, 
FRANCE, FOR APPARATUS FOR HEAT¬ 
ING WATER. 
This invention deals with heating water 

rapidly by an apparatus to be used directly 
on a water faucet. 
Mr. Trepreau overcomes a well known diffi¬ 

culty of such devices which very often offer 
a shunt through the water mains thereby los¬ 
ing a lot of current, if the water gets in con¬ 
tact with any of the resistance wires used in 
such devices. 

inner tube shown The 

can come in con-water 
tact with the wiring, furthermore, rapid 
heating is had. . 

It seems to us that glass is not a very good 
substance to use as the heat sometimes will 
cause it to crack. We think that the use of 
a micanite or a moulded mica tube would 
perhaps improve the apparatus a great deal. 

in dotted lines is made of 
a good insulating body 
and Mr. Trepreau advises 
the use of glass. 
Fig. 2 shows how the 

wire is wound around the 
glass tube. It is evident 
that in this manner no 

MR. WM. CROWLEY OF PHILADEL¬ 
PHIA, PA., HAS BEEN GRANTED PAT¬ 
ENT NO. 1,009,285 FOR A PORTABLE 
BURGLAR-ALARM. 
This is a portable burglar alarm which is 

to be used presumably by travelers and all 
those .wishing to be secure against burglars. 
While the construction of some of the parts 
are novel there is of course nothing alto¬ 
gether new pontainpd in this patent. 

The inventor uses a buzzer and also a lamp 
so that either the device can be operated 
acoustically or else silent and luminous. This 

alarm of course, can only be used when the in¬ 
mate of the room is inside of the room it¬ 
self, as the trap could not be set, for obvious 
reasons, from the outside. 
May we suggest to Mr. Crowley that he 

may, as a supplement, use an automatic phono¬ 
graph which may be started electrically, and 
as soon as the burglar opens the door, the 
phonograph will yell at the top of it’s voice: 
“MURDER, HELP”!! 

MR. MAX MEIROWSKY OF COLOGNE-
EHRENFELD, GERMANY, HAS BEEN 
GRANTED PATENT NO. 1,010,936, FOR 
AN ELECTRIC CONDENSER. 

This is an old idea in a new dress, the 
main idea being to form a rolled condenser 
which should have air circulation in it’s in¬ 
terior. 
The strip of paper a, is saturated with 

shellac or resin and then rolled upon a spindle. 
As the sheet is being thus wound sheets of 
tin foil b, are interposed between the layer? 
at regular intervals. 
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Mr. Mierowsky lays great stress on heating 
the paper a, during the rolling process, there¬ 
by forming an almost homogenous mass of 
the paper and tin foil; furthermore by wind¬ 
ing the sheets under pressure a high capacity 
condenser is the result 

This film 10 is divided in two portions, 10 
and 11, by scratching a very fine continuous 
zig-zag line into the platinum as shown. Plas¬ 
tic selenium is then pressed into these fine 
zig-zag lines and the selenium fills out the 
scratch completely. The platinum film adheres 
to the selenium and is now lifted off from the 

MR. STANISLAUS H. SAUVE, OF DEN¬ 
VER, COLO., HAS BEEN GRANTED PAT¬ 
ENT NO. 1,009,345 FOR AN ELECTRO¬ 
MAGNETIC SIGNALING INSTRUMENT. 

plate 6, and turned upside-down as shown in 
Fig. 3, where 12 represents the selenium. 
Fig. 4 gives a cross-section of this, magni¬ 

fied many thousands of times. In fig. 4, 12 
is the selenium and 15 also selenium, while 

This is an admirable idea and is one of 
those little electrical schemes which are apt 
to make its inventor wealthy. 

Mr. Sauve as shown in Fig. 1, uses a ball 
(8) which is operated electro-magnetically, 
by striking up and down rapidly thereby mak¬ 
ing and breaking the circuit. This is quite 
a novel idea and Fig. 3 shows the same idea 
in another manner, whereby the ball (8) is 
made to strike against a gong of a bell there¬ 
by acting as a clapper like an ordinary bell. 
Thus a very economical bell is produced which 
can be constructed at a very low cost and 
its efficiency is high. 
Mr. Sauve in his patent does not state how 

he overcomes bad contacting, but we presume 
that by heavily silver-plating the ball at the 
points where the ball makes contact, this ob¬ 
jection will be readily overcome. 
An apparatus working as a sounder is 

shown in Fig. 2. It seems this ball move¬ 
ment can be applied successfully to many elec¬ 
trical apparatus and we have no doubt that 
this idea will come into extensive use within 

14 and 13 represent the platinum. The dis¬ 
tances between 13 and 14, and 14 and 13 re¬ 
spectively show the fine scratch enormously 
enlarged. This results in an efficient selenium 

cell which has a comparatively low 
resistance, resulting in a very sen¬ 
sitive cell. 

Fig. 5 shows the completed cell 
wherein 12 is the selenium while 
17 is a block of rubber on which 
the cell is mounted and 18 and 19 
connections to the platinum sec¬ 
tions. 
Six claims have been allowed on 

this patent. 

the near future. The patent itself is gotten 
up admirably and all points are covered pretty 
thoroughly. It would be worth while for peo¬ 
ple interested in patents to get a copy of this 
particular patent. 

PATENT NO. 1,009,317 HAS BEEN 
GRANTED TO MR. MAURICE BERNAYS 
JOHNSON, OF SAN ANTONIO, TEX.. 
FOR A DETECTOR FOR WIRELESS SIG¬ 
NALING APPARATUS. 

MR. OSCAR LINDER AND MR. JAMES 
B. REPLOGLE OF CHICAGO, ILL., HAVE 
BEEN GRANTED PATENT NO. 1,011,824. 
ON A SELENIUM CELL. 

This invention will be of especial interest 
to our readers inasmuch as it comes close to 
getting an ideal selenium cell. 

Fig. 1 shows the preliminary step in manu¬ 
facturing this selenium cell. 6 is a glass plate. 
10 a thin film of platinum deposited on the 
glass plate. 

This is a detector stand and does not show 
any novel features ecept perhaps the clamp¬ 
ing part 8, which holds down the mineral 7. 
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Very similar stands have been described in 
Modern Electrics and the patent as a whole 
does not evidence anything novel. It is one 
of those patents around which any constructor 
can go easily if he cares to do so. Patents 
of this kind offer very little protection to the 
inventor inasmuch as by changing minor de¬ 
tails similar articles can be constructed with¬ 
out violating the original patent. 

MR. DANIEL McFARLAN MOORE, OF 
NEWARK, N. J., HAS BEEN GRANTED 
PATENT NO. 1,010,669 ON WIRELESS 
TELEGRAPH APPARATUS. 

This is another invention of the well known 
inventor and this patent has been in the patent 
office since 1906. 

Mr. Moore uses a vacuum tube for wire¬ 
less signaling either for sending or receiving. 
The object of the invention is to provide 

means whereby the gas tension or density 
within the tube 14 may be kept constant by 

devices responsive to vari¬ 
ations in the density and 
hence electrical resistance 
of the contained gas. 
Another point of the 

invention consists in the 
use of a vacuum tube as 
detector. The gas fed in¬ 
to the tube is derived from 
a source or body of gas 
which is normally at 
greater tension or density 
than that within the tube, 
and is admitted in deter¬ 
minate regulated amounts 
through a feed valve 
whose action is automat-
ica 11 y govern ed by 
changes in the gaseous 
tension or condition with¬ 
in the tube. 

As applied to a wireless telegraph transmit¬ 
ting apparatus, it is very useful for regulating 
the degree of vacuum, and the length of the 

emitted waves may be exactly determined es¬ 
pecially under conditions where the principle 
of syntonizing is used. 
Fig. 2 shows the valve used whereby the 

part 12 is a rather dense arc light carbon in 
the chamber 15, a body of liquid such as mer¬ 
cury surrounding the mass 12. 
The displacer 18 is worked automatically 

by means of the armature 20 which is moved 
up or down by the current variations of the 
electromagnet 19 thus automatically allowing 
the mercury to be uncovered and more or 
less gas will flow through the tube 14 as 
shown in Fig. 1. Thus the gas pressure is 
always automatically regulated, which over¬ 
comes a very great obstacle in such devices. 

PATENT NO. 1,011,777 FOR WIRELESS 
TELEGRAPHY HAS BEEN GRANTED 
TO MR. JOHANNES HARDEN, OF 
SCHENECTADY, N. Y. 

The application of this patent dates back 
to 1904 and while this patent shows several 

novel points we 
think that to-day 
it is rather an¬ 
tiquated in some 
of its points. 

In the illustra¬ 
tion Mr. Harden 
shows a vacuum 
spark gap 15. Mr. 
Harden, made the 
discovery that if 
the electrodes 
are enclosed in 
silica tubes no 
deposits are 
formed as in 
mercury vapor 
tubes and the in¬ 
ventor finds that 
he can. use such 
a spark gap for 
a very long per¬ 
iod without ma¬ 
terial deprecia¬ 
tion. 
Inasmuch as it 

is impossible to 
fuse silica to the 
glass va cuum 
c h a m ber% Mr. 
Harden supports 
the cups b y 
means of the 
glass standard .26. 

This patent, which is quite an interesting 
one, also contains several other novel fea¬ 
tures, but lack of space does not permit us 
to recite them here. 

PATENT NO. 1,009,798 FOR PRODUC¬ 
ING MUSICAL TONES HAS BEEN 
GRANTED TO MR. MELVIN L. SEVERY 
OF ARLINGTON HEIGHTS AND 
GEORGE B. SINCLAIR, OF MEDFORD, 
MASS. 
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This as a rather nove! device to produce 
musical tones in a purely electrical manner. 
Electromagnets 2 are placed in front of son¬ 
orous bodies, such as musical strings and 
these electromagnets are connected to other 
electromagnets 8. A set of toothed arma¬ 
tures with a certain amount of teeth 4 are 
made to revolve before the electromganets 
8, thereby producing electrical fluctuations in 
8 and 2 which in turn are transmitted to the 
strings 1, thus any kind of musical tones may 

ments 2, enclosed in the vacuum tube 3. Mr. 
Moore found that by employing such filaments 
a considerable lower voltage can be used to 
work the vacuum tube than when the fila¬ 
ments are not used. Another object is that 
one side of the tube acts as cathode, another 
as anode. 
The heating electrodes are entirely inde¬ 

pendent of the discharge current passing 
through same, which seems a paradox at first 
glance, but is a fact nevertheless. 

Fi^S Fi^.t 

be produced. These tones should be very 
clear and constant, inasmuch as nothing act¬ 
ually touches the strings 1 and it is obvious 
that the strings will sound as long as the 
armatures 4 are revolved. 

PATENT NO. 1,010,668 HAS BEEN 
GRANTED TO MR. DANIEL McFARLAN 
MOORE OF NEWARK, N. J., FOR A 
VACUUM-TUBE LAMP. 

Everybody knows the Moore light which 
gives such pleasant effects and is known by 
its pink light This invention, by the well 
known inventor provides electric lamp fila-

MR. EDWARD C. SMITH AND EDW. 
L. MARSHALL OF FREMONT, OHIO, 
HAVE BEEN GRANTED PATENT NO. 
1,011,258, FOR A GALVANIC BATTERY. 

This is another old idea in a new dress 
and the inventors cover a startling point by 
making a battery of very high internal resis¬ 
tance, contrary to all other inventors who 
strive hard to make batteries with a low in¬ 
ternal resistance. 

The inventors have a point in view how¬ 
ever, that is the battery is to be used for 
automatic block signals and protective devices 
where strong currents are not needed nor 
wanted. This battery is of the Edison-La¬ 
lande type and the inventors use copper ox¬ 
ide G in a perforated vessel D, in an alka¬ 
line solution such as caustic potash. The 
zinc is shown at F. E is a porous plate which 
is interposed to increase the internal resis¬ 
tance. 

But few steam locomotives can haul a 
train over a two per cent, grade, while 
many electric railroads negotiate grades of 
nearly seven per cent. 

Dr. W. D. Coolidge of Schenectady, N. 
Y., has recently been granted a patent on 
a tubular tungsten lamp filament. This 
novel invention is claimed to possess many 
advantages over the solid filament usually 
employed. 
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THE NEW YORK ELECTRICAL EXPOSITION 

As it struck the fancy of Cartoonist Percy Leo 
Crosby, of the New York Globe. 

A POINT OF VIEW. 

NOT TO BE BLAMED. 

(Near sighted old lady, to workman in man¬ 
hole) : “Little boy, you know if you don’t stop 
smoking you will never grow up!”—Pèle Mêle. 

HE KNEW. 
The teacher asked: “When did Moses live?” 
After the silence had become painful she or¬ 

dered : “Open your Old Testaments. What does 
it say there?” 
A boy answered: “Moses, 4000.” 
“Now,” said the teacher, “why didn’t you know 

when Moses lived?” 
“Well,” replied the boy, “I thought it was his 

telephone number.”—Suburban Life. 

DON’T ANNOY ANIMALS 

Even if the dog does look secure— 

there is no telling that you might be mistaken !— 
Le Rire. 
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ÆsIîâ SS s £ 
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Common questions will be promptly answered bv mail it in _ 
enclosed. We can no longer undertake to furnish information by mail free o^har.?'1'8'“ haJ' been 
There are as many as 150 letters a day now and it would be «Sílt °‘ . a ge as ln the past, 
a free correspondence school. uld be rulnous for us to continue acting as 

information requiring aS large* amount^of' ca^cula^ion anri^h'" 18 '* m bde /Or • each Question. Special 
tion. THE ORACLE hÄfixed W'thSUt r'n” 
as to the charges involved. ' ut w 11 lnlorm the correspondent promptly 

ingNonlVoneAstde of quest# ^sheetEmu^^ letters, when writ. 
INGS must INVARIABLY BE ON A SEPARAtÄW8^^ AND DRAW-
QUESTIONS MUST be ASKED NOR SHAI I THF or a^f aSP.T,fMORE THAN THREE 
NUMBER. NO ATTENTION PAID TO LETTERS NOTC OBSERVE? a’rÂ?rTHAN THI^ 
.„eh1 L°U Vnt ^nytb ng electrical and don’t know where °g?t i^THE ORAC? FE ^ULES ’ such information free. KCl UKACLE will give you 

the 

/tont?Hw,POULSEN SYSTEM. 
n90^ ^K1011 Hartley> D. C„ writes: 
«’ 1—Will you please give me i 

FOR AERIALS. 
(l90^)- Charles Horn, N. Y. asks: 
U- I. Kindly tell me whether it is pos¬ 

sible to use No. 16 annealed-iron wire for 
an aerial? 
, A. 1.—It is possible to use iron wire 
for an aerial, but the results will be very 
poor as compared with copper wire It is 
well known that high frequency currents 
travel on the surface of conductors, and if 
the iron wire were copper plated, it would 
be an improvement. This plating can be 
done at a slight expense. However, iron 
has another magnetic effect on the high 
frequency waves which cannot be overcome 
by plating. 

- Q 
hook-up for the following instruments: a 
4 wire aerial, double slide tuner, peroxide 

of lead detector, 1000 ohm receiver, small 
fixed condenser, and gas pipe ground. 
■ ■ We are giving you the connect¬ 
ion below. 
Q- 2—If my aerial is raised five feet 

higher will the results be better? 
A- 2.—Yes, there will be a little improve¬ 

ment. 
Q. 3.—-Will you kindly explain the sys¬ 

tem used by the Poulsen people, and 
whether there is such a station at the pres¬ 
ent time around Washington, D. C.? 
A. 3.—The Poulsen system employs an 

arc lamp burning in a hydrogen chamber 
lhe arc is shunted by an oil condenser 
and an inductance. This inductance forms 
the primary of an oscillation transformer, 
the secondary being connected to the aerial 
and ground, with the key interposed in 
either the aerial or ground. Various posi¬ 
tions have been used for the key, and per¬ 
l'^ Ps many other improvements made on 
the latest sets, on which the editors have 
no data. The rapid oscillations set up by 
the arc transmitter can not be received 
with an ordinary detector and receiving 
set, inasmuch as the oscillations are far 
above the pitch to which the ear is respons-

» a r?sult > ¡t 'S necessary to use the 
ticker, an instrument consisting of a con¬ 
tact making device. This device charges 
a small fixed condenser which discharges 
across the detector, allowing the high fre¬ 
quency to be thus reduced to a lower fre¬ 
quency by the charging and discharging of 
the condenser, so that the signals can be 
heard. This feature of the Poulsen system 
is very efficient, for it enables an operator 
to receive signals from the Poulsen stations 
while another spark station nearby cannot 
be heard. The tuning with arc transmitters 
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is very sharp, and greater accuracy can be 
obtained than with the spark method. We 
do not know of a station near Washington, 
D. C. of the Poulsen system. 

BUZZER TEST CONNECTIONS. 
(1905.) John Wilkes, N. Y. asks: 
Q. 1.—Give diagram for connections of 

a buzzer test in the receiving set. 
A. 1.—We are giving you the diagram 

herewith. 

Q. 2.—If I send an article to your “Ex¬ 
perimental Department” and it is published, 
do you pay for same, even if it does not 
take the first or second prize? 
A. 2.—Yes, all contributions are paid for 

in that department. 
Q. 3.—Is there any loss in the receiving 

side when the ground and aerial wires run 
parallel for about ten feet? 
A. 3.—The loss would be so slight as to 

be hardly noticeable. 
AN ELECTROLYTIC INTERRUPTER. 
(1906.) Ernest Henderson Jr., Mass., 

writes: 
Q. 1. I have made an electrolytic in¬ 

terrupter as described in the June issue. 
When connected to the D.C. mains it did 
not reduce the current at all. If the inter¬ 
rupter was constructed to work on A.C. 
could you tell me what kind to use on D.C.? 
If not, could you tell me what my trouble 
is? 
A. 1.—The electrolytic interrupter des¬ 

cribed in the June issue, on page 171, is 
intended to operate on both alternating or 
direct current but preferably on direct. You 
do not state the type of coil you are using, 
but we presume that it is a vibrator coil, 
and that perhaps you fail to tighten the 
vibrator spring so that it does not operate. 
Perhaps you are under the impression that 
the current is reduced by the electrolytic 
interrupter and that the coil’s vibrator 
should interrupt the current. If so, this is 
wrong, for the interrupter performs the 
purpose of interrupting the current. If 
correctly made and operated, it will give 
excellent results. 
Q. 2.—If an interrupter operates better 

on A.C., should I use an instrument as 
described in the September issue for trans¬ 
forming D.C. into A.C.? 
A. 2.—The electrolytic interrupter oper-

Aviation Club 
Subscription Offer 

To please our many friends who have request¬ 
ed us to furnish the name of a publication devoted 
exclusively to aviation, we have through a special 
arrangement, secured a low subscription rate. 

“AIRCRAFT", is probably one of the best 
publications in this country on aeronautics- It 
is profu.M-l.v illustrated, and contain.' the latest 
news from all over the world, including monthly 
data on the various records. We can offer 

MODERN ELECTRICS 
and AIRCRAFT 

One Year combination subscription, at $1*0. 
The regular price of both magazines would be 
$2 50. and therefore there is a saving of $0 70. 

Don’t fail to take advantage of this offer, if 
you are interested in the latest news in the 
electrical field as well as in aeronautics. 

Modern Publishing Company 
233 Fulton Street, New York City 

BARRETT'S 
WIRELESS 

344 E. 152d ST., NEW YORK SCHOOL 
The best equipped wireless school in New York City 

teaching both codes and an electrical course, preparing 
the student for the Government test. Come in and see us, 

DAY AND EVENING CLASSES. 

Wbaa writing, please mentiea "Modera Electrics.” 
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THE BABY ENGINE 

s 

The lightest gasoline engine of Its kind In the world. 
Turns the 18 Inch, 13 inch pitch'propeller shown above 2300 R P. M anc 

develops at this speed considerably over Helf Horse Power. 
Weighs complete with eluminom spray carbureter and tank, spark plug and 

aluminum propeller less than 4 pounds. 
Automa'tic oil feed and spark control. 

This engine Is sbsolutely valveless and has but three moving parts. 
Horsepower, moterial and workmanshlo guaranteed. 

We are prepared to make shipment on 24 hours notice 
THE BABY ENGINE COMPANY, Minufaclureß. 

STAMFORD, CONN. 

SOMETHING NEW. 
WIRELESS TELEGRAPH MESSAGE BLANK 

adapted especially for the amateur. At the pres¬ 
ent time the wireless enthusiast does not take a 
record of his messages and uses most any kind of 
paper he comes across. Our new blanks in pads 

i i blanks, are very handsomely made, and 
should be in every up-to-date station, There are 
some very novel features connected with this 
? ï1”.’ a,K^ 'he blank can also be used when 

folded in a certain way to be sent out as a letter 
without an envelope. 
Keep your station up-to-date by keeping one of 

the pads before you. 
PRICE PER PAD PREPAID, 25c. 

MODERX PLBLISHLXG CO. 
233 Fulton Street Xew York City 

^tanùarù WtrpIpgH Stagrama 
We have a beautiful chart with 20 different diagrams— 
hook-ups—showing the best connections which you 
may desire. Single and double slide tuner, single or 
looped aerials—any diagram you could think of, 
THAT REALLY WORKS, and which is the out¬ 
come of hundreds of experiments by several experts. 
Diagrams with explanations are printed on heavy 
paper Chart may be mounted to be hung in 
your station. 

PRICE, 10 CENTS BY MAIL 

Modern Electrics, 
233 FULTON STREET, NEW YORK 

ating better on D.C. makes this apparatus 
unnecessary. 
Q. 3—Do you consider it practical to 

build a small automobile with a one horse 
power electric motor using small bicycle 

F wheels? 
O A. 3—Hardly; the weight of the batter-
R íes would make it hardly possible for such 

a size motor to be used. The most prac-
1 tical motor would be a gasoline engine such 
X as used in motor cycles, which can be ob-
r ta'ned very cheap if bought second hand. 
। It will give better results than electric 
u power on such a small vehicle. 
_ SENDING RANGE. 

(1907.) Stanley Patten, N. Y., asks: 
c- Q-. L Could I send 2% miles with a 
£ half inch coil? 
rj A - L—No, we hardly believe that it 

can be done under ordinary conditions, 
g though this size coil can be used for 1 or 
q one and one-half miles without much trouble. 
A In the city where much iron work sur¬ 

rounds the station, this range might be 
considerably reduced. 
. Q- 2 How can I connect two one-half 
inch coils to obtain a inch, or a 1 inch 
spark? 
A- 2.—Connect both primaries in series 

and use additional batteries, but only one 
interrupter of one coil, while the other in¬ 
terrupter should be screwed tight. The 
secondaries should be connected in series, 
care being taken that the secondaries do 
not oppose each other. 
Q. 3.—What type of instruments does 

the New York World” use in its station, 
and what is the call letter? 
A. 3.—The station you mention is only 

of an experimental and temporary nature. 
It is only erected in special instances when 
experiments are to be conducted. The ap¬ 
paratus is of a composite type, and does not 
possess any original features to our knowl¬ 
edge. 

A FIXED CONDENSER. 
(1908.) Charles Cordes, N. Y., inquires: 
Q- I-—How many sheets of tin foil 

measuring 2 and a half inches wide and 
3 and a half inches long should be used 
in contructing a fixed condenser? 
A. 1.—Ten sheets of tin foil separated 

by empire or paraffined paper. 
RECEIVING RANGE. 

(1909.) Duncan G. Foster, Mass., asks: 
Q- 1-—Can I charge a 2 volt, 60 ampere, 

storage battery with a 20 watt dynamo giv¬ 
ing 10 volts? 
A. 1.—Yes. 
Q. 2.—What size aerial made of No. 14 

aluminum wire would you suggest for the 
following instruments: two slide tuning 
coil, silicon detector, condenser, 75 ohm 
receiver, and necessary wiring and switch¬ 
es? 
A. 2.—An aerial made of four wires 

150 to 200 feet long will give excellent re¬ 
sults if the wires are spaced 3 feet apart 
and the aerial supported a reasonable 
height from the ground. 
Q. 3.—What should my range be with 

this apparatus and aerial? 
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A. 3.—Naughty! The "Oracle” will not 
answer questions on ranges in the maga¬ 
zine. Such answers at best are only good 
guesses. See the notice in the August is¬ 
sue. 

THE ELECTROLYTIC DETECTOR. 
(1910.) Husted Heincici, Calif., asks: 
Q. 1.—What is the best substitute for 

the platinum wire in an electrolytic detec¬ 
tor? 
A. 1.—There is no satisfactory substi¬ 

tute for platinum wire except perhaps a fine 
carbon filament. 
Q. 2.—Can a little Knapp type G motor 

be changed to a direct current dynamo? 
A. 2.—This motor being very small 

could hardly be changed to a generator and 
give satisfactory results. 
Q. 3.—Are big polished copper door 

knobs good for a wireless set? 
A. 3.—Yes, for either a small experi¬ 

mental or demonstration set. 

AN AMMETER. 
(1911.) W. C. Thompson, Conn., states: 
Q. 1.—I have a 600 ampere General Elec¬ 

tric meter and would like to know why it 
is that when I put an old dry cell on the 
binding posts, the needle flys over and hits 
the stop. The dry cells were afterwards 
tested with an ordinary ammeter and it 
registered 2 amperes. There is a perman¬ 
ent magnet for a field and the armature 
is wound with about No. 40 wire, with two 
adjustable springs on each side. I should 
think that it would register on dry cells, 
but is likely to burn out as it is at present. 
How are ammeters connected for regular 
110 volt work on commercial switchboards’ 
A. 1.—All ammeters carrying a heavy 

current are furnished with “shunts,” which 
consist of a heavy piece of metal or a 
number of pieces across which the ammeter 
is connected as shown in the illustration. 

Different shunts are made for different am¬ 
meters, and the shunts are always stamped 
with the same number as the ammeter to 
which they belong, in order to insure accura¬ 
cy. We would advise you to communicate 
with the General Electric Co., at Schenec¬ 
tady, N. Y., requesting them to quote you 
a price on a new shunt for the meter you 
have, and you must include the meter num¬ 
ber so that they may identify it. In com¬ 
mercial installations, usually the shunt is 

^YOUR OPPORTUNITY^ 
An opening to earn a splendid weekly salary by 

selling subscriptions to Modern Electrics, and acting 
as our circulation representative in your city— 

This is a new plan and if you are built of the right 
material and can make good on an important job, 
send in your application giving your age, references 
and experience-

Write before I close up in your locality with some 
other live young man who may be looking for just 
such an opportunity-

Address— 

O. J. RIDENOUR 
Business Manager 

233 Fulton Street, New York City 

Every American Boy should be inter¬ 
ested in the progress of the Electrical 
Arts. 
Would you not be glad to develop your 

boy's inclination toward Sciences and 
Practical Physics? 
Do you not agree with me that it is far 

better for your boy to be occupying his 
mind with the instructive study of Elec-
tricitv—tue keystone af all future inventions— 
than to be wasting his time and energy 
in frivolous and uneducating pursuits? 
Make him a Christmas present of a 

years subscription to “(MODERN 
ELECTRICS." This will not only 
please him highly, but will be of ma¬ 
terial benefit to him uow and in years to 
come. 

/ am giving this month special premiums 
with every subscription 
Seud to-day for details of my propo¬ 

sition. 

The Holidays are Fast Approaching I 
WRITE TO-DAY! 

Address: Sidney Gernsbach 
Circulation Manager Modern Electrics 

25} Fulton Street 
U^ew York City 

writing, please mention ** Modern Electrica.” 

WIRELESS TELEGRAPHY AND 
AEROPLANES. 

(Continued from Page 692.) 

tube attached to, but insulated from, 
one side of the tail of the aeroplane. 
This acts as a counter capacity, or 
“earth,” to a long aerial wire on the 
other side. This aerial starts from 
the nose of the machine, is carried 
thence to the extreme outer edge of 
the main plane, thence back to the tail, 
and thence to a loose extension, a 
length of sixty feet of copper wire trail¬ 
ing behind. 

Much attention has been given to the 
problem of receiving wireless messages 

(Continued on Page 729.) 
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ELECTRICIANS’ SNIPS-* re 
D 

D 
E 
V 

Solid steel. Made right and are right. 
Will cut your wire, tape, insulation, 
rubber packing, anything a snip should 
cut 

No. 706. S inch, full nickel finish. 
If your local dealet^can’t, remit 60c. 

direct to 
Smith & Hemenway Co. 

Nsw York City 

mounted on the back of the switchboard 
with the leads coming forward to the am¬ 
meter. 

A COMPLICATED HOOK-UP. 
(1912.) Samuel S. Kan, Wash., writes: 
Q. 1.—What is the best way to connect 

the following wireless instruments: 2 lew. 
transformer, electrolytic interrupter, 6 Ley¬ 
den jars, rotary spark gap, key, and hot 
wire ammeter. For receiving, Murdock 
loose-coupler, E. I. Co., audion detector, 
E. I. Co. phones, variable and fixed con¬ 
densers, potentiometer, and batteries? 
A. 1.—We give you below the correct 

diagram. 

Attention Amateurs 
We want live amateurs in every city 

to demonstrate our goods. W« will send 
you any instruments in the transmitting 
line at a price below cost and give you 
a commission on every order. Write 
us, stating the power you wish and we 
will send full particulars. Please en¬ 
close stamp. 

TOLEDO WIRELESS COMPANY, 
Dept. C. Toledo, O. 

\$25 TO $100^4 WEEK 
Course Endorsed byBenj. Briscoe, 

Pres.of United States MotorCo. 
We teach you at home in ten simple 
lessons to earn big money and help you 
to get a fine job. Write for FREE pros-
pectus.testimonials of graduates and en¬ 
dorsements of ten leading auto makers. 
Small Paymentstart» You. Money Back If Mot 

Satisfied. Fres model of auto to each student. Write us today—Mow. 
The Practical Auto School, «'u Beaver St New York 

C. Q. D. C. Q. D. C. Q. D 
WANTED 

45 Oxford Linen B. . 
50 Oxford Linen C. 
40 Canadian Marconi. 

Telepost Series A. 
Telepost Series B. 
Telepost Series C. 

10 Funding Co of Am. 

STOCKS 
50 Eng. Marconi pf. 
125 Canadian Marconi. 
80 Eng. Marconi com. 
70 American Marconi. 
50 Eastbrook. 

STOCKS 
400 Autopress pf. 
20 American Marconi. 
75 Eng. Marconi pf. 
300 Am. Tele. Type. 
150 Am. Telegraphone. 
82 C. N. Y. El. Air Line. 
13 Oxford Linen A. 
ENGlISH MaRCONI COMMON (delayed delivery) 

SOLD ON EASY MONTHLY PAYMENTS 

25 A. D. S. 
5 Gary Interurban. 
25 Oxford Linen Co. 
1 Intern. Lumber. 
12. Chi. Air Line pf. 

FOR SALE. 

Send for our Wireltss Quotation Sheet. 
P. C. KULLMAN & CO. 

THE WIRELESS BROKERAGE HOUSE. 
Tel. 4047—4048—John. 68 Wall St., New York. 

ABOUT WIRELESS TELEPHONES. 
(1913.) Lewis Wallace, Pa., asks: 
Q. 1.—Kindly inform me how to make 

an oscillation transformer as used with the 
wireless telephone described by Victor H. 
Laughter in the July, 1911 issue. 
A. 1.—We do not know the exact di¬ 

mensions used by the system which you 
describe, but an excellent transformer may 
be made with the following dimensions. 
Primary on card-board tube 10 inches long, 
wound with No. 12 rubber covered wire 
which may be tapped for either a plug hole 
or switch point. The secondary on a tube 
fitting within this primary tube with a clear¬ 
ance of 1 inch, wound with a layer of No. 
16 rubber covered wire, and also with taps 
taken at intervals to allow any combina¬ 
tion. This data is given from a wireless tele¬ 
phone which has talked officially over 42 
miles in this country. 
Q. 2.—Would an arc composed of one 

carbon rod and one copper rod a half inch 
in diameter in a porcelain tube be efficient 
and if not kindly inform me what is better? 
A. 2.—The combination you suggest 

would give results, but we believe that a 
better combination would be to employ a 
copper tube with a welded bottom, or bet¬ 
ter still, a pressed (one piece) copper ves¬ 
sel into which water is poured. The bot¬ 
tom electrode can consist of a carbon rod 
at least inch in diameter adjusted by 
an arm to the proper distance. 
Q. 3.—Should city gas be employed with 

this arc? 
A. 3.—With the above combination, no 

gases at all should be used, and the arc 
should burn in the air. One of the most 
successful systems (“Telefunken”) uses an 
arc without any gases, and finds the flick¬ 
ering as scarce as in other more compli¬ 
cated systems. 
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RECEIVING RANGES. 
(1914.) Eli J. Lilly, N. Y., asks: 
Q. 1.—What is the receiving range of 

my apparatus consisting of the following 
instruments—etc? 

A. 1.—The question is out of order. See 
answer to number 1909. 
HOT WIRE AMMETER MATERIAL. 

(1915.) Neill Martin, D. C., asks: 
Q. 1.—Kindly state the name and ad¬ 

dress of a reliable firm where I can pur¬ 
chase climax wire used in constructing a 
hot wire ammeter. 

A. 1.—On page 390, this volume under 
the heading of Electrical Apparatus you 
will find the name of a party handling wire 
for hot wire ammeter purposes. 

Q. 2.—As I know of no one in this city 
who has a hot wire ammeter, please inform 
me as to how I may calibrate my scale 
and when is my set radiating the most 
energy, when the pointer reads more, or 
when it reads less? 
A. 2.—We do not know of a simple 

method whereby you could calibrate your 
meter. The most energy is being radiated 
when the pointer is at the highest point 
on the scale. 
Q. 3.—Referring to query No. 1052 of 

H. Hancock, please give a diagram ex¬ 
plaining how to use a switch on three de¬ 
tectors at the same time. 
A. 3.—We are giving you below a dia¬ 

gram showing the connections which you 
desire. However, we fail to understand 

To Receiving 
I NSTPUHENTS 

why you should have three detectors in 
circuit all in parallel at the same time, and 
have therefore inserted a three point 
switch which is probably what you are 
using. 

ABOUT A HELIX. 
(1916.) P. E. Giltenan, Calif., asks: 
Q. 1.—Why need a helix be made of 

such heavy wire, instead of being the same 
size as the aerial wires? 
A. 1.—The helix forms part of the cir¬ 

cuit for both the oscillating as well as the 
aerial circuit. The high frequency current 
travels on the surface, and it is therefore 
necessary to have large surface conductors. 
Being that the helix is in both circuits, it 
is necessary to have as good a conductor 
as possible so that the utmost energy will 

Name. 

St. & No. 

State. City. 

Present Occupation. 

Electrical Engineering 
Electric Lighting 
Electric Railways 
Electrician 
Electric Car Running 
Dynamo Foreman 
Dynamo Tender 
Wireman 
Mining Engineer 
Telephone Expert 
Civil Engineer 
Automobile Runalsi_ 

Mechanical Engineer 
Mechanical Draftsman 
R. R. Constructing 
Concrete Construction 
Architect 
Contracting and Build’g 
Architectural Draftsman 
Plumbing & Heating 
Chemist 
Bookkeeper 
Advertising Man 
Civil Service Exams. 

International Correspondence Schools 
Box 992, Scranton, Pa. 

Please explain, without further obligation on my part, how 
I can qualify for a larger salary and advancement to the 
position, trade, or profession before which I have marked X. 

“I’m Going to Make You 
FOREMAN’’ 

“You have proved by your work that 
your training fits you for the job” 

This illustration tells the story of the 
promotion of an I. C. S. student—just 
another of the thousands of instances of 
I. C. S. success. 
Everywhere—in all lines of work—are 

seen such students, who are forging 
ahead of their fellows and are attaining 
positions of responsibility often far 
beyond their years. The rapid advance 
of these young men is not due to luck or 
chance, for an investigation will show 
that almost without exception they owe 
their promotion to spare-time study. 
While their less ambitious companions 
were spending their spare time in idle¬ 
ness, these young men were preparing 
themselves for promotion and increased 
salary. 

Through I. C. S. help your salary can be 
raised—your job advanced far beyond 
“ the just so much a week, and no more ” 
limit—your success in life assured. 

Just mark and mail the coupon, for 
this is the first step toward promotion. 
This step will bring to you, without any 
obligation on your part, full informa¬ 
tion as to how the I. C. S. trains you for 
promotion, and how to become foreman, 
superintendent, or manager. 

Now is the time to start. 

Mark and Mail the Coupon TODAY 

When writing, please mention “Modern Electrics.” 
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New Rupture Cure 
DON'T WEAR A TRUSS 

Brooks’ Appliance. New discovery. 
Wonderful. No obnoxious springs or 

I pads A u omatic Air Cushions Binds 
and draws the broken paris together 
as you would a broken limb No 
salves No lymphol. No lies. Dur-
10 15n hcap’ S«“1 °“ trial. Pat. Sept. 
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WIRELESS BARGAINS 
Fixed Condenser No. 625 in our Catalogue...« 90 
No. 14 B. & S. Aluminum, per lb. 
Spark Gap No. 930 in our Catalogue.... 
Mineral Testing Detector Stand . 
Our famous adjustable Detector No. 60S 
Tuning coll 12 in long double slide. " 
Amateurs wireless key No. 308. 
High resistance receivers No. 610.........’” 
Send a two-cent stamp for our catalogué 

attention paid to postals. 
Ite Broadway Wireless I Electrical Nov. io., 780 Broadway, Brooklyn, N. ï 

LOOK LOOK LOOK 
-Etheric" Induction Colla WIRELESS APPARATUS 

Guaranteed 1 in. Spark Coil $5. reduced to 
13.95. 37 Plate Rotary Type Condenser. $12, 
reduced to *9 25 Plate Rotary Type Con¬ 
denser. |9. reduced to *7. 15 Plate Rotary 
Type Condenser, <8. reduced to $4.50. 1000 
Ohm. Double Pole Receiver, $2 red. to $1.20 
Professional Tuning Coils $2.75, red. to $1.75. 

SEND 8e STAMP FOR CATALOGUE 

Etheric Wireless Mfg. Co., 278 Lenox Aw., New Yorii Gty 

When writing, please mention "Modern Electrics" 

be delivered into the aerial. On reaching 
the aerial, there are a number of separate 
wires in parallel, so that in fact the aerial 
conductors represent a better conductor 
than the heavy wire of the helix. If small 
wire is used for the helix, poor results will 
be obtained. 

Q. 2.—Why is there no iron core? 
Would it not help inductance? 
A. 2.—We are dealing with high fre¬ 

quency current in wireless telegraphy. Even 
one turn of heavy wire represents a high 
inductance value when dealing with such 
currents. Iron would have a depreciating 
value if used. 
Q. 3.—To protect crystals of detectors, 

is it necessary to have the circuit broken, 
or to have the contact itself separated? 
A. 3.—The best method is to disconnect 

both sides of the detector and to short-cir¬ 
cuit same, as shown in the diagram of 
question No. 1915. 

ABOUT WIRELESS. 
(1917.) Allen Jansen, Wis., states: 
Q. 1.—A friend and I are going to make 

a wireless set. If his aerial and mine slope 
toward the south will this make any differ¬ 
ence if we are going to communicate with 
each other? 
A. 1.—Yes, it will make some difference. 

Use horizontal aerials. 
Q. 2.—Would an aerial 30 feet high at 

one end and 40 feet high at the other 
be better than an aerial 30 feet high at 
both ends? 
A. 2.—Yes. 
Q. 3.—Kindly give me hook-up for fol¬ 

lowing instruments: loose-coupler (double 
slide), fixed condenser, variable condenser, 
potentiometer, electrolytic detector and 75 
ohm receiver. 
A. 3.—We are giving you herewith the 

hook-up. 

BATTERY COIL ON 110 VOLTS. 
(1918.) Wendell Snyder, Iowa, asks: 
Q- 1- Could I use an electrolytic inter¬ 

rupter on 110 volts A.C. with a 1 inch coil, 
and would I need lamps as resistance? 

A. 1.—You may use a 1 inch coil direct¬ 
ly on 110 volts A.C. with an electrolytic 
interrupter, provided the interrupter is 
properly designed. No lamps are neces¬ 
sary as resistance, but a choke coil as des¬ 
cribed in the June, 1910 issue would prove 
a great improvement in the steadiness of 
the spark. 
Q. 2.—I have a helix made of No. 8 
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copper wire with 13 turns on an 8 inch in 
diameter frame. Is this the right propor¬ 
tion for a 1 inch coil? 
A. 2.—It is a trifle large, but may be 

used with excellent results. 
A WIRELESS TELEPHONE QUERY. 

(1919.) Thos. W. Benson, Pa., requests: 
Q. 1.—Please let me know through the 

“Oracle” if the enclosed diagram of a set 
will transmit and how far? Will it be 
more efficient if used with a motor driven 
break and a closed core transformer, in 
place of the method shown? 

A. 1.—Your idea of a new transmitting 
set is certainly quite original, but in its 
present state we note many disadvantages. 
The most important of these is that the 
key is in the primary circuit, which would 
mean that every time it is manipulated, the 
arc will have to be struck again, making 
it impractical for telegraphing. If, however, 
you change the key to the aerial lead, 
placing it in series with the aerial and mak¬ 
ing it of such a construction as to withstand 
the high frequency current of the oscilla¬ 
tion circuit, you may telegraph without 
disturbing the arc. Then again, while the 
idea of raising 10 volts to 110 might prove 
very practical on paper, we doubt whether 
you could obtain a sufficient amperage at 
the secondary terminals to feed a reason¬ 
able sized arc. A closed core transformer 
would be better, inasmuch as it would have 
a higher percentage of efficiency, and hence 
less loss in the stepping-up of the voltage. 
For such a transmitting set we recommend 
an oscillation transformer as described in 
answer to question No. 1913. _ 

(Continued from page 725) 

on aeroplanes. For an aeroplane scout 
to be able to communicate with his 
commanding officer is, of course, of 
primary importance, but it would be 
of immense advantage if he could ex¬ 
change messages or receive com¬ 
mands. The chief difficulty is that of 
noise. A visible method of receiving 
must perforce be selected. Mr. Baker 
suggests an arrangement in which a 
coherer is fitted up to the aerials, with 
a tuning condenser shunted across it, 
and every two seconds the coherer is 
automatically decohered by a striker 
actuated by a magnet excited by a 
clockwork contact maker. A relay and 

(CoutlDaed on Page 732) 
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PATENT« 
* TRADEMARKS AND COPYRIGHTS 
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invention for free search of the U. S. Patent 
Office Records. 
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PATENTS THAT PAY. Contains fac-similes 
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turers, senators, congressmen, governors, etc. 
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SUCCESS IN INVENTION 
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days. An invention may be worth millions, 
but not a penny of profit can be actually de¬ 
rived from the same until after it is PROPER¬ 
LY PROTECTED by patent. 
Many paths lead to failure, but only one 

path leads to success. Why some inventors 
succeed where others fail is fully explained in 
my new book, “PATENTS AND PATENT 
POSSIBILITIES.” Also tells what to invent 
and where to sell it. This interesting booklet 
will be mailed to any inventor upon receipt of 
6 cents in stamps to defray postage. 

H. S. HILL, Patent Attorney, 
620 McGill Building, Washington, D. C. 
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Aòuta un patata 
NEW IDEA ON FLASH LIGHTS. 
(10.) Earl E. Becker, Tacoma, Wash., 

writes: 
‘‘Enclosed you will find a drawing per¬ 

taining to an experiment which I have been 
working at. The idea is to concentrate the 
rays given off by a flash light, without the use 
of a parabolic reflector. 
Since the drawing is self explanatory I 

do not deem it necessary to go into detail, 
as the idea is very simple and yet quite 
effective. I would like to know if this idea 
is a good one, and if so would it pay to ob¬ 
tain a patent on it? 
A. After looking over the drawing it 

appears to us that this idea has some good 
points but inasmuch as it deals a great deal 
with optics it is impossible to fortell how 
the light is going to work, and it is im¬ 
possible to give an exact opinion. From 
all appearances, however, it would seem to 
us that a better light is possible with the 
lens arrangement than with other ones now 
in the market, and Mr. Becker will either 
have to send us a model for further investi¬ 
gation or else be his own judge. 
In summing up, however, it seems to us 

that it might be worth while to get a pat¬ 
ent on this device. 

NEW BATTERY. 
(11.) Mr. B. A. Vanderlip, Peoria, Ill., 

asks: 
“After spending quite a lot of time on 

experimenting I have invented what I be¬ 
lieve to be a good primary battery. This 
battery now gives 1.8 volts and about 22 
amperes on short circuit. The battery’s 
outside dimensions measure 11 inches high, 
8 inches in diameter. There are no acids 
in this battery and it does not give off any 
offensive fumes and does not smell. I have 
tested it over a period of four weeks and 
find that after short circuiting for ten min¬ 
utes the voltage drops down to 1.2 after 
which it recuperates quickly. 
The materials used are cheap and the re¬ 

newals don’t cost very much. I think that 
the materials used in this battery are en¬ 
tirely novel and I would like to know 
whether it is worth while to apply for a 
patent.” , 
A. The galvanic battery is a sore point 

to. inventors. It is one of these elusive 
things which seem to evade and tantalize 
inventors constantly. 
From the meagre description you give 

us it is impossible to tell what the battery 
would be good for. What we need mostly 
today is a battery that is constant, i.e., one 
that will give steady currents for very long 
periods. This is accomplished only in a 
very few batteries. 
From the data you give us, it would seem 

that your battery polarizes rather too much. 
This is a bad feature. From what we can 
tell, your battery would only be good for 



MODERN ELECTRICS 731 

open circuit work such as dry cells and we 
most decidedly advise you against patent¬ 
ing such a battery as there is practically 
nothing new in this field and a great num¬ 
ber of patents exist already. 
As far as new materials and new chemi¬ 

cals go, you may rest assured that practi¬ 
cally everything under the sun with very 
little exception has been covered. 
The only battery which is really needed 

and which would mean much to an inven¬ 
tor, is one giving high voltage and high 
amperage for very long periods and should 
not be effected whatsoever by short cir¬ 
cuits, even long ones. 
Take for instance the Daniel (Copper 

sulphate class) while it only gives one volt 
it may be short circuited for days with¬ 
out hurting the battery, and this is of 
course, the ideal battery. Unhappily up to 
now no copper sulphate battery unless an 
unpractically large one, has been construct¬ 
ed to give more than four or five amperes. 
Most of such batteries do not even give one 
ampere. 
The only other constant battery on the 

market today is the copper oxide (Edison 
Lalande). This battery is very constant 
and is not harmed by short circuits, but 
unhappily it only gives about .7 volts neces¬ 
sitating a large amount of cells which 
makes it in manv instances less desirable 
than a copper sulphate battery. 
Unless you are extremely well conver¬ 

sant with chemistry and electricity, we 
would not advise you to invent a new bat¬ 
tery. Failure will almost certainly be the 
result. 

NEW DETECTOR. 
(12.) Mr. William Pearsall, Chicago, Ill., 

writes: 
“I have discovered a new material for a 

detector which beats any similar material 
I ever tested. Kindly advise if it would 
pay me to get a patent on this material 
which, by the way, does not necessitate a 
battery but works similar to silicon.” 
A. If your material for your detector 

works on the thermo-electric principle 
there is no use in getting a patent because 
whether the material is new or not new it 
is already covered by Mr. Pickard’s patent, 
which patent does not mention any parti¬ 
cular mineral or substance but the patent 
is on the effect produced. Thus you will 
see that Mr. Pickard’s basic patent on such 
substances covers anything imaginable and 
while you could undoubtedly secure a pat¬ 
ent it would not be worth anything to you 
for two reasons : The first reason is that 
you could not exploit it commercially 
without the permission of the holders of 
the Pickard patent; secondly, even if you 
would be licensed to use the material and 
sell it for wireless purposes, it would do 
you no good because anybody could use it 
as soon as it becomes public that such a 
material is a good one to use for wireless 
and you could not stop the thousands of 
experimenters who would use the material 
without your knowledge. These people, 
would of course, not buy the material from 

PATENTS 
C. L. PARKER 
Ex-Examiner U. S. 

Patent Office 
PATENT LAWYER 

8 McGill Bielgo 
Washington, D. C. 

PATENTS, TRADEMARKS, COPYRIGHTS, PATENT LITIGATION 
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Write for Free Search Plan and contingent terms. 

ELMER C. RICHARDSON, 37 Tremont Street, Boston 
Associated with Washington Attorneys. 
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of our Dart Monoplanes guaranteed 
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Dart Model Co., 11T John 8t^ M.T.C. 
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WE CARRY SUPPLIES 

you and for that reason such a patent would 
offer absolutely no protection to you. It 
would be one of these elusive patents which 
are only good for the prestige it gives the 
inventor but good for nothing else. 

NEW STORAGE BATTERY PLATE. 
(13.) Mr. Raymond Freeland, Baltimore, 

Md., writes: 
“I have invented a new storage battery 

plate (grid) of which I enclose drawing 
herewith. You will see from this that it is 
a very novel idea using very little lead (or 
composition lead,) consequently making a 
very light plate, on the other hand giving 
great conductivity to the active mass. 
Would it be worth while for me to obtain 
a patent on this?” 
A. The idea seems to be a particularly 

good one but it will be necessary to cast 
such a plate under pressure as else the lead 
composition which does not flow very easily 
would not be able to run into the small 
interstices of the mould to cast the plate. 
However, most of the good plates to-day 
are cast under pressure anyhow, so this 
would really not matter much. 
The idea of having the active mass con¬ 

nected together at all points, is a very good 
one, and there are very few plates existing 
today that cover this point. Also it seems 
to us that a particularly thin plate can be 
cast and such plates are in good demand 
for automobile batteries and other batteries 
where only little room is had. 

(Ccntiuued Irom Page 729) 
battery are connected in series with 
the coherer, and the local circuit of 
the relay is connected with another 
battery and electric lamp. Each time 
a signal is received the lamp lighted 
up—for one second in the case of a 
dot and for two seconds in that of a 
dash. These long signals are obvious¬ 
ly necessary, but in spite of that a 
message can be sent with reasonable 
rapidity. 

An alternative means of receiving on 
an aeroplane is to use an inker, and 
this method again requires the em¬ 
ployment of the coherer. The inking 
apparatus is heavy, however, and re¬ 
quires fairly careful adjustment, so 
that it is rather unsuitable for use 
where there is much vibration. The 
question of vibration is a serious one 

(Continued on Page 784)_ 

other model». 
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276 Washington St. New York, N. Y. 
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(Actual Size.) TEN-IN-ONE POCKET TOOL 
A WHOLE KIT IN ONE PIECE 

Agents wanted. 

SWEDISH-AMERICAN TELEPHONE CO. 
1752-1762 Farragut Ave. CHICAGO, LLI. 

Finest steel, nickel plated 
and polished. Of every day 
use to nearly everybody. 
Sent postpaid for IS cents. 
Any name stamped in metal 
10 cents extra-

Standard Wireless 
Equipment Co. 

FOURTH AND WALL STS. 
LOS ANGELES, CAL. 

Eastern Agents : 
EASTERN WIRELESS EQUIPMENT CO» 

Trinity Building, New York 

OUR REPUTATION 
for workmanship and finish is a guarantee of excellence in construction, 
but we wish to lay emphasis upon the distinctively high degree of effici¬ 
ency and operating characteristics, which have, in this type of wireless 
equipment, been attained. 

Our catalog will prove of unusual interest to both the experimenter 
and those who are commercially interested in radio communication. It 
will be promptly forwarded upon request, together with a number of 
attractive wireless station cards as herewith illustrated. 

STANDARD HOT WIRE METER 
Case and cover are solid brass castings, beautifully finished. May be 
used upon a set of any size. By proper tuning with the aid of this instru¬ 
ment, the range of a set is often doubled. This instrument is by far the 
most attractive and finely constructed low priced hot wire meter which is 
at present obtainable. price, complete, $6.00. 

LEYDEN JA ES COPPER COATED by our exclusive process, are the only 
jars that cannot peel, tear or blis¬ 
ter and that can be put in an insu¬ 

lating fluid; the coating is in direct contact with the glass, thereby procuring increased efficiency. 
Indispensable to the up-to-date experimenter, amateur or professional. Order from your dealer 
or send us money order with your dealer’s name and address. PINTS... .$1 50; QUARTS .. $2.25 Also large sizes. 
Add 25 cents for postage for each jar. Handsome rp 4 Kjr Ç TCi R M 63 FULTON ST., N. Y. 
hard wood cover and copper fittings, 25c extra a established 
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THIS BOOK IS TREE 
The Mysteries of Hypnotism 

and Personal Magnet¬ 
ism Revealed 

The New York Institute of Science, of Rochester, 
N. Y., has Just published a remarkable book on 
hypnotism, personal magnetism and magnetic 
healing. It is by far the most wonderful and 
comprehensive treatise of the kind ever printed. 
The directors have decided, for a limited time, to 
give a free copy to each person sincerely interest¬ 
ed in these wonderful sciences. It is the result of 
the combined effort of twenty of the most famous 
hypnotic specialists in the world. You can now 
learn the secrets of hypnotism and personal mag-
notism at your own home free. 

Hypnotism strengthens your memory and de¬ 
velops a will of Iron. It overcomes bashfulness 
revives hope, stimulates ambition and determina¬ 
tion to succeed, and gives you that self-confidence 
which enables you to convince people of your real 
worth. It gives you the key to the inner secrets 
of mind control. It enables you to absolutely 
control the thoughts and actions of whomsoever 
you will. When you understand this grand and 
mysterious science you can plant suggestions In 
human minds which will be carried out in a day 
or even a year hence. You can cure bad habits 
and diseases in yourself or others. 
You can cure yourself of insomnia, nervousness 

and business or domestic worry. 
You can instantaneously hypnotize people with 

a mere glance of the eye, without their knowledge, 
and powerfully influence them to do as you desire. 
You can develop, to a marvellous degree, any 
musical or dramatic talent you may have; you can 
increase your telepathic or clairvoyant power, you 
can give thrilling and funny hypnotic entertain¬ 
ments; you can win the love and everlasting 
friendship of those you desire; you can protect 
yourself against the Influence of others; you can 
become a financial success and be recognized as a 
power in your community. 
The New York Institute guarantees to teach you 

the secret of attaining these things. It Is the 
largest and most successful school of hypnotism 
in the world. It is chartered by the State laws, 
and carries out every promise faithfully. If you 
want a copy of its free book, Just send your name 
and address on a postal card—no money—to the 
New York Institute of Science, Dept. 131A, 
Rochester. N. Y., ü. S. A., and you will receive 
It by return mail, poet paid. 

(Continued from Page 733) 

with the ordinary coherer, for if me¬ 
chanical decohesion is very rapid, it 
might be impossible to make the co¬ 
herer work long enough to get the lo¬ 
cal side of the relay to work effective¬ 
ly. The actual number of impulses 
per second in an aeroplane traveling 
thirty miles per hour, with a Gnome 
seven-cylinder engine, is on the aver¬ 
age too great for the coherer to act. 
In that case it becomes necessary to 
employ an anti-vibration holder to take 
off the abruptness of the shock, or a 
coherer which is insensitive to the 
abruptness of the shock. 
Wireless telegraphy from balloons 

and airships has reached a more satis¬ 
factory stage. Of first importance is 
the ability to suspend a long wire from 
the balloon, and next the weight-car¬ 
rying capacity of the balloon itself. 
The apparatus used in the Beta mili¬ 
tary airship weighed roughly 100 
pounds and signals had been transmit¬ 
ted, under favorable conditions, a dis¬ 
tance of about fifty miles, so that the 
ratio of weight to distance of transmis¬ 
sion was roughly two pounds to the 
mile. An ordinary induction coil and 
accumulator had so far been used in 
the experiments and one trailing 
aerial wire and a counter-capacity. In 
the counter-capacity what was requir¬ 
ed was superficial area to take the elec 
trical charge, and hence as light a sub¬ 
stance as possible might be chosen. 

The form of the future wireless out¬ 
fit for airships would, Mr. Baker sug¬ 
gested, consist of a two-cylinder 
petrol engine coupled directly to an al¬ 
ternating current generator, the output 
of the latter being about two kilo¬ 
watts, an aerial wire about 350 feet in 
length, and a counter-capacity in the 
form of very thin metallic sheeting 
suitably disposed. 
Attention has been directed during 

the last few months to the production 
of portable apparatus. The chief lim¬ 
iting factor in small receivers is in con¬ 
nection with the detector. The vacuum 
valve detector of Professor J. A. Flem¬ 
ing will probably be the most suitable 
in many respects, and next to that an 
electrolytic detector.—Telegraph & Tele¬ 
phone Age. 
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«CURE YOURSELF 
BY ELECTRICITY” 

New Book —IHustrated from Life — 
Sent FREE to all who write. 

Write to-day for our new Free Book — “Cure Yourself by 
Electricity”—Illustrated with photos from life. Shows how the 
New Home Batteries cure It lieu mut lam. Neuralgia Lumbaco* 
Headache. Inaomuia, Constipation and ail nerve affections and 
diseasesarising from sluggish circulation; also how they afford 
electric baths and beauty massage without cost at home. 

Every Home Should Have a Home Battery. 
We send our batteries without a cent in advance (prices 11.95 and 
ap) and allow 10 DAYS* FREE TRIAL. Write for our Book 

DETROIT MEDICAL BATTERY CO., 
490 Majestic Bldg., Detroit, Mich . 

Only $12 
Needed to start you 
in the Auto Business 
as Repairman 
br Chauffer, 

Why don’t you learn this profes¬ 
sion and double your salary I If 

you master this profession y<>u are 
independent. Repairmen and Chauff¬ 

eurs are needed in every town and city 
in the country, 

My system is positively the only system 
In the world that ean be successfully taught 

by mail. 

My system of teaching by mail Is a New Idea--
it's different from others. I will so thoroughly 

train y< u that you will not only be able to drive 
a car. but y<>u can repair motors, overhaul cars, 

repair tires, repair launch engines, repair station¬ 
ary gasoline engines--you could go into the repair 

business--and also sell cars and engines. 

—H  SEE THIS WORKING MODEL 
There are other models : one of a 

Magnet/». Engine and Carburetor ; also 
a Manikin of an automobile. The Man-
kin can be taken apart, and the models 
actually work. All moving parts on the 
models made of real metal. 
The Course consi sts of A) instructions, 

L Models, and a Manikin, and examin¬ 
ations, diploma, «♦c Special price right 
now is but 912.00 If you paid 
fl.000 00 you coinun’t get a better 
course--nor as good a cou rse—because 
it is the only one of its kind. 
Let me show you what others say who 

we have stalled and who have doubled 
their income. Let me show you what 
Barney Oldfield, Chas. Duryea and 
other motor amhorltles say. 

' F THH VOkK-
INd MODELS 

ST? M n WR MY 
>-• FREE BOOK 

“How to get into the Auto Business 
and Its Opportunities. 

With this engine model yon 
learn the prinriple of a gasoline 
engine and you ean actually set 
the valves, time the ignition, e ri' 

Dyke’s Correspondence School of Motoring 
Box 19, Roe Building, ST. LOUIS. MO. 

(A. L. Dyke is the originator of the first Auto Supply Co, in America) 

TWIN GRIP WRENCH 
% 

Eight Wrenches and a Screw-Driver 

: 1,001,200 

Packed in a neat box. 

TWIN GRIP SALES CO., 1974 Broadway, New York 

MAILED ON RECEIPT OF $ 1 .OO 
Tempered Steel. Nickelplat-

ed. Useful Everywhere. 

TO USE—Loosen the Thumb-
Screw and extend the one 
required; then tighten. 
By turning the small latch, 
each blade can be used sep-

Model Aeroplanes & Accessories 
We manufacture the highest grade of aeroplane models on the market 

Every part is well made fn m the best of materials and in exact accord¬ 
ance with the designs submitted to us. We have on hand at all times 
stock models of all well-known machines. We carry a complete stock of 
acre»»- ri es of all deacriptinns--niihiature pneumatic wheels, liall-liearing 
shafts, turnbuckles, eyebolts, light model w<M>d. Para rubber, wire, etc 
Our simple and compound elastic motors are the most durable sold Our 
prices are very reasonable. Send at once for our catalogue 0. and see 
paiticulary our labor saving elastic motor winder. 

Aero Mfg. & Accewori« Co. 
Du nham Place Brooklyn, N. Y. 

A Learn Electric Signalling 
ôme— A splendid profes-

* * ’ - J»' » A e: r>. Gr- it opp< r 
nntiMt rm*—.-niwni tunity. Big demand 

by railroads for sig-
nal engineers. More men needed al! the time to fill vacant 

MkHW positions. You can keep present position while learning. 
$1.800 TO $4,500 PER YEAR 

K H Rapid advancement from the first. Easy to learn. Takes 
but short time. Write today for free booklets. Do not 
put this off. Special offers to now students. 

DEPARTMENT OF SIGNALLING. LSICass St.. CHICAGO 
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Classified Advertisements 
Advertisements in this department 5 cents a 

word, no display or any kind. Payable in ad¬ 
vance, by currency, check, money order or stumps. 
Count 7 words per liue. Minimum, 4 lines. 

6% discount for 3 insertions 
10% discount for G insertions 
15% discount for 9 Insertions 
20% discount for 12 insertions 

within one year. 

With 52,000 subscribers we have over 250,000 
readers of MODERN ELECTRICS, which makes 
it one of the cheapest bi^h grade classified me¬ 
diums in the Uuited States. 
Advertisements for the February issue must be 

in our hands January 20th. 

Modern Electrics, 
233 Fulton St., New York. 

Gentlemen:—While we are writing you we believe 
it fair to announce the results from the ad we inserted 
in your magazine. Although only a classified ad it 
has several times paid for itself, and we still receive 
returns from it. You will hear from us shortly, as 
we will insert a quarter-page ad, knowing that it will 
mean big returns for us, we remain, 

KRAEMER WIRELESS DIRECTORY CO. 
Charles M. Kraemer (Signed). 

AERONAUTICS 

COMPLETE PLAN drawn to scale with full 
instructions for building the only Wright 3-ft. 
Bi-plane Model that is absolutely guaranteed to 
fly. 25c postpaid. 
Drawing and directions for three-foot model 

Bleriot Monoplane, 15c. Stamp brings most com¬ 
plete, interesting and instructive illustrated cata¬ 
log published. Ideal Aero Supply Co., 86-88 W. 
Broadway, New York, N. Y. (i) 

WORKING DRAWINGS and Instructions for 
building. Wright 3-ft. bi-plane model, 25 cents 
postpaid. Harold Hertzman, 1123 13th Ave, 
Moline, Ill. 

AGENTS WANTED 

BIG WINNER FOR AGENTS: 7-in. 1 NICKEL 
PLATED COMBINATION TOOL KEY-RING; 
screw driver, can opener, bottle cap opener, cigar 
cutter, pipe cleaner, nail cleaner. Most useful 
pocket novelty invented. Sells itself. Sample 10 
cents. Money back if dissatisfied. Joseph E. 
Mathieu, 203 Court St., Brockton, Mass. 

BOOKS, BLUEPRINTS AND FORMULAS 

READ “THE MA IL ORDER MERCHANT ” a 
monthly money making magazine. Special'six 
months only 15c. H. I. Latz, Atlantic City N J 
__ •«) 

MECHANICAL BOOKS for home 
n 1 tra,Ies’ Catalogue for stamp. Crescent 
Book Store. 329 S. Halsted St., Chicago, Ill 

3.000 RECIPES. FORMULAS, and Trade 
Secrets. 368 pages. 25c prepaid. Catalog on 
Mechanics, Engineering, Electricity. Trades, etc., 
free^ Box 311. Scientific Book Shop. Syracuse, 

BROTHER—Accidentally discovered root will 
tobacco habit. Gladly send particulars 

W ilham Stokes, Mohawk, Florida. 

WIRELESS BLUE PRINTS—Receiving Trans-
“HtIng Circuits, 25c. Stanley Patten, 172 W. l>Otb 
»t„ New York. (1) 

BUSINESS OPPORTUNITIES 

FREE— Investing for Profit" Magazine. Send 
me your name und I will mail you this magazine 
absolutely free. Before you invest a dollar any¬ 
where get this magazine. It Is worth $1« a cony 
to any man who Intends to invest $5 or more per 
month. Tells how $1,000 can grow to $2,000. 
How to judge dlllerent classes of Investments^ 
the real power of your money. This magazine 
six months free if you write to-dav H L 
Barber, Publisher, R418, 20 W. Jackson Boule¬ 
vard, Chicago. .nJ 

I’LL SHOW YOU bow to start a profitable Mall 
Order business of your own, qnicklv. Inexpen¬ 
sively ana sensibly without any advance pay-
“ent> if honest. Expert, P. O. Box 1015-M, New 
York City. .n0 > 

LEARN ELECTRO-CHEMICAL PAINTING 
and make $5 daily teaching the art to others 
and making portraits, any size, from any photo-’ 
graph, in oil or water colors. Investigate at 
once. Particulars free. Edwin L. LeBars 
Artist-Teacher. Box 86, Utica, N Y 

Complete M. O. business 10 cents. Satisfaction 
guaranteed. No advertising. Benson, 3515 
Adams, Chicago. 

CURIOSITIES 

INDIAN CURIOSITIES—Price, free. Gllbam 
Highland Springs, Cnl. 

FOR SALE 

AUTOMOBILES 

AUTOMOBILES. Save dealer’s profits, buy 
direct from the owners, I have all makes run¬ 
abouts from $50 up; touring cars from $100. 
Don’t purchase any car uutil you get my prices; 
al) guaranteed for one year. M. E. King, Automo¬ 
bile Broker, 213-217 West 125th St., New York 
City. (!)• 

BOOKS, BLUEPRINTS AND FORMULAS 

CLOSED-CORE TRANSFORMERS, self con¬ 
trolling, four variations: % K.W., $10; % K.W., 
$15; 1 K.W., $25. Guaranteed. Sent on trial.’ 
Send for particulars. Phillips Roadhouse 
Shelby, Mich. 

No. 38 resistance wire for hot wire meters, 5-ft. 
10 cents, no stamps taken. E. Hutchinson, 90 
Willis Ave,, Detroit, Mich. 

FOR SALE: NEW Clapp—Eastham Rotary 
Receiving Condenser. Cost $15. Sell for $10. 
G. L. Zell, 20 Court St., Brooklyn, N. Y. 

FREE—“How to Run and install Gasoline En¬ 
gines.” Greatest little book ever published on 
this subject, sent free with year’s subscription to 
Gas Energy. Learn how to solve all snotty Gas 
Engine problems In few momeuts. O. L. Stevens, 
Ind., writes, Gas Energy Is best magazine pub¬ 
lished. Send 50c for year’s subscription. Book 
frea. Gal Energy, 30 Murray St., New York •(!) 

FOR SALE: Two K. W. transformer, con¬ 
denser, spark gap and helix. Address Box L 
Station F, T"ledo, Ohio. 

FOR SALE: One pair, United Wireless type 
phone, 2,000 ohms, Price $8. No use for them 
Andrew McLillan, La Porte, Indiana 
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FOR SALE MOTORCYCLES 

LOOK: Two 1-in. spark colls and Oernsbnck 
interrupter Is yours for $0. Harry Anders, 4811 
West End Ave., Chicago. 

FOR SALE: High grade wireless sending nnd 
receiving set, very cheap. John Braun, Bran¬ 
ford, Conn. 

FOR SALE: MOVING PICTURE FILM, 1c. 
foot. H. Davies, Watertown, Wls. 

FOR SALE: Receiving set, $25. Koopman, 
Fox Meadow, Hartsdale, N. Y. 

MOTORCYCLES. Lowest prices, largest stock. 
Saves dealer’s profits. Buy direct from the own¬ 
ers. I have all makes. Indians, $20 up; Marshes, 
$20 up. Don’t purchase any Motorcycle until you 
get my prices. All guaranteed for one year. 
M. E. Klug, 213-217 West 125th St., New York 
City. (1)* 

MUSIC 

OLD FAVORITE SONGS, with music (Annie 
Laurie, Swanee River, America, Tramp, Tramp, 
etc.), 5c., six 25c.; Dream Books, 25c. Art 
Printing Works, Hamilton, Ohio. (1) 

HELP WANTED 

WHY NOT PREPARE for Civil Service Exam¬ 
ination? Teaching? Stenographer? Bookkeeper? 
Stationary Engineer? Electric Wiring? Electrical 
Engineer? Mechanical Engineer? Mechanical 
Draftsman? Electric Wiring? Matriculation, $5. 
Tuition free. Mall course. Address Carnegie Col¬ 
lege, Rogers, Ohio. ’(1) 

ELECTRIC METERMEN wanted in every 
state—$900-$1,800 yearly. Rapid Introduction of 
electricity creating new positions dally. We will 
fit you for a splendid position and assist you to 
get it. Booklet giving full particulars sent 
free. Write for It to-day. Fort Wayne Corre¬ 
spondence School, Dept. 50, Fort Wayne, Ind. (10) 

FREE ILLUSTRATED BOOK tells about over 
300.000 protected positions in U. S. service. More 
than 40,000 vacancies every year. There Is a Mg 
chance here for you, sure and generous pay, 
lifetime employment. Easy to get. Just ask for 
booklet A947. No obligation. Earl Hopkins, 
Washington, D. C. 

EARN GOOD PAY copying addresses; particu¬ 
lars six stamps. Hinchey, 177 Middleport, N. Y. 

LOCAL REPRESENTATIVE WANTED. Splen¬ 
did Income assured right man to net as our 
representative after learning our business thor¬ 
oughly by mail. Former experience unnecessary. 
All we require is honesty, ability, ambition and 
willingness to learn a lucrative business. No 
soliciting or traveling. This Is an exceptional 
opportunity for a man in your section to get 
Into a big paying business without capital and 
become Independent for life. Write at ouce for 
full particulars. Address E. R. Marden, Pres. 
The National Co-Operative Real Estate Com¬ 
pany, L. 599 Marden Building, Washington, D. C. 

I WILL START YOU earning $4 dally at home 
in spare time silvering mirrors; no capital; free 
instructive booklet, giving plans of operation. 
G. F. Redmond, Dept. A. G. Boston, Mass. (11)* 

MACHINERY AND TOOLS 

LATHES: Send for Free Circular showing 
bargains on small Screw Cutting Engine Lathes. 
S. B. Tool Co., Dept. B, South Bend, Ind. (1)* 

FOOT AND ELECTRICAL and power engine 
lathes; band and power planers, shapers and 
drill presses; the most modern; the most prac¬ 
tical; various attachments; supplies. Shepard 
Lathe Co., 134 W. 2d St., Cincinnati, Ohio. (10) 

PATENT ATTORNEYS 

“PATENTS AND PATENT POSSIBILITIES,” 
a 72-page treatise sent free upon request; full of 
valuable and Interesting Information ; tells what 
to Invent aud where to sell it. Write today. 
H. S. Hill, 928 McGill Building, Washington, 

INVENTORS—Send us a copy of your patent 
or invention and we will submit our liberal 
proposition to you. Atlantic Supply Co., Long 
Branch, N. J. (4) 

THE PATENTOME tells all about patents and 
how to get them. Free on request. Established 
1865. Andersou & Sou, Patent Solicitors, 730 G 
St., Washington, D. C. 

“MONEY IN PATENTS” tells the truth about 
the subject. It Is free to Inventors. Write today. 
Patent secured or fee returned. Herman A. 
Phillips, 1104 L. & T. Bldg., Washington, D. C.* 

SEND FOR FREE BOOKLET, All About Pat- • 
ents and Their Cost. Shepherd & Campbell, 500F 
Victor Bldg., Washington, D. C. 

PICTURES AND POST CARDS 

25 BEAUTIFUL POST CARDS of Washington. 
D. C. Newest designs In colors showing views of 
Government Buildings and other subjects. Post¬ 
paid, 25c. Fred Mayer, 105 Pennsylvania Ave., 
N. W„ Washington, D. C. • 

HELIGOLAND ELECTRIC LIGHTHOUSE. 
Most powerful lighthouse In the world. Post, 
cards of this lighthouse on sale. 4c mailed any¬ 
where. We carry the largest asortment of light¬ 
house postcards of any firm In the world. We 
also sell Irish scenery, etc., etc. Complete list 
sent anywhere for 2c. Lighthouse Mission, 
Dept. M. E„ Linenhall St., Belfast, Ireland. (2) 

PHOTOGRAPHY 

PHOTOISMS—A little magazine for the ama¬ 
teur or the beginner. The Little Things Yoe 
Ought to Know, Phototsms for one year, a Wager 
Exposure Scale and “Pbotograohv In a Nutshell" 
for one dollar. Three mouths' trial, 25c. Photo-
Isms, Suite 12, 26 John St., N. Y. •(!) 

PHOTOGRAPHIC DEVELOPER NO. “335."— 
A new developing compound which controls over-
exposure. Sults all plates or papers, gives every 
shade from black to sepia, never fogs or stains, 
will keep clear for months, is very cheap at 50 
cents for 3 oz., making 100 oz. solution. Sold by 
mall order only. Joseph H. Brinton, West. 
Chester, Penna.’ 
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REAL ESTATE 

FARMS Bought, Sold and Exchanged. Write 
Chas. A. Phlldlus, 388 Pleasant Ave., New York. 

(3) 

SCIENTIFIC INSTRUMENTS 

WE BUY, SELL AND EXCHANGE. Bargains 
In Microscopes, Telescopes, Field Glasses, Cam¬ 
eras, etc. Catalogue and Bargain List free. Kahn 
& Co., Established 1850. 26 John St., New York. 

•d) 

STAMPS, COINS, ETC. 

»7.75 PAID FOR RARE DATE 1853 Quarters, 
»20.00 for a Half-Dollar. We pay cash premium 
on hundreds of coins. Keep all money coined 
before 1880, and send 10 cents at once for our 
New Illustrated Coin Value Book; size 4x7. It 
may mean your fortune. C. F. Clarke Co., Coin 
Dealers, Dept. 16, Le Roy, N. Y. (i) 

COINS—20 different foreign 25 cents. 5 dif¬ 
ferent Confederate State bills 15 cents. 150-page 
illustrated premium coin book 25 cents. F. L. 
Toupal Co., Dept. 51, Chicago Heights, Ill. 

STAMPS 100 ALL DIFFERENT, FREE. Post¬ 
age 2c. Mention paper. Quaker Stamp Co., 
Toledo, Ohio. (2) 

300 Different Stamps 25 cents; 100 different 10 
cents; 1.000 mixed 25 cents. W. L. Barrows, Box 
12, Hartford, Conn. 

FREE GIFT—200 Foreign Stamps, Including 
various unused and good varieties. Send 4c 
postage. LIghthrown’s Stamp Co., Palmerston 
Road, Soutbsea, England. 

TRICKS, JOKERS, PUZZLES 

NEW MAGIC POCKET TRICK FREE, Includ¬ 
ing catalogue. Send 6c. stamps. Magic Co., Dept. 
43, 270 West 39th St., New York. 

MAGIC AEROPLANE TRICK, 10c. Catalogue 
included. Bailey, Box 253, St. Paul, Minn. • 

TYPEWRITERS 

TYPEWRITERS: Callgraph, »6.00; Hammond, 
Yost, Densmore, Williams, *10.00; Remington, 
»12.00; Smith Premier, »15.00; Oliver, »24.00; Un¬ 
derwood, »30.00; all makes on band; flfteen days’ 
trial allowed, and a year's guarantee. Send for 
catalogue. Harlem Typewriter Exchange, Dept. 
M. E„ 217 West 125th St., New York City. (!)• 

WIRELESS 

ATTENTION—Special for this month on Shop¬ 
worn goods. All guaranteed to be in perfect 
working condition: HO-V. Arc Lamps. »3.00; 
HO-V. 1/10 H. P. Motor, *5.00; IH-inch Spark 
Colls, »4.50; Coherer and Decoherer, 85c; Old 
Style Universal Detector Stand. 30c; No. 8486 
Single Slide Tuner, $2.00; No. 12000 Single Slide 
Loose Coupler, $3.00. Send four cents In stamps 
for our new catalogue No. 10. Electro Importing 
Co.. 233 Fulton St., N. Y. 

A NUMBER of high class Induction colls, 6-lnch 
spark gap upwards, for sale at reduced price. 
State your requirements In regard to spark gap 
and we will quote you lowest price. We should 
be pleased to receive Inquiries for condenser, ot 
which we have large quantity in stock. Meyro 
witz, 104 E. 23d St., New York City. (!)• 

The NEWEST THING IN WIRELESS Is the 
new Perycarbon Detector. Send stamp for our 
catalog of the goods “that beats them all.” Alden 
Wireless Co., Dept. M., Cam pello. Mass. (I) 

FULL LINE OF E. I. CO.’S GOODS IN STOCK. 
Fill orders for Toledo and suburbs as E. I. Co.’s 
catalogue No. 9. No mail orders. P. & W. Elec¬ 
tric Co., 1012A Monroe St., Toledo, Ohio. (2) 

WIRELESS MATERIAL in Detroit. We carry 
a complete stock of Electro Importing wireless 
goods and sell at regular prices. Save time and 
express charges. Come to our store and select 
your needs. Cannot handle mall orders. W. J. 
Hartwig Co., 205 Jefferson Ave., Detroit, Mich. (2) 

PURE ZINCITE CRYSTALS, iron pyrite, 
bornite, carborundum, galena ; fresh from the 
mines. All tested for sensitiveness. Large piece 
each 35c. prepaid. Dr. Jenkins, 75 West 131s< 
St., New York City.* 

LOOSE-COUPLERS—Two slides for primary, 
8 point variation switch on secondary. Price 
$8.50. Send 2c stamp for catalog. The Merker-
Floeker Electric Co., 957 Liberty Ave., Pitts¬ 
burgh, Pa. (2) 

Will purchase second-hand wireless Instru¬ 
ments of good make and In good condition. Ad¬ 
dress with full particulars. Edw. L. Belknap, 
67 Vine St., Hartford, Conn. 

LOOK how to get any lower voltage from 
110 D. C. Very small expense, instructions. 15 
cents (no stamps). E.E.E. Box 14, Eliot, Me. 

FOR SALE—Wireless Co. in Receiver’s bands. 
Going cheap. Three complete 3 K. W. Clapp-
Eastham Wireless Stations; three complete 5 
K. W. Clapp-Eastham Wireless Stations; two 
complete 10 K. W. Clark Wireless Stations; and 
many extras. Some of these stations never un¬ 
packed; none used over four mouths; all good 
condition. C. G. Brown, Receiver, Alamo Bank 
Bldg., San Antonio, Texas. 

“TIDDLE-DE-WINKS”—A Hnppy and prosper¬ 
ous New Year. My best wishes are that you may 
win out. Your money still In bank. I nm send¬ 
ing a letter to General Delivery, Philadelphia. 
Please write as you promised. “Ma.” 
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HOLTZER-CABOT 

Send for Booklet 2O-M-3 

CO, 

Extremely Sensitive. Comfortable to 
Wear. Genuine Hard Rubber Shells 
with Aluminum Inner She’ls, insuring 
permanent adjustment. Silk Wound 
Coils. Leather Covered, Padded Bands. 
Pneumatic Solid Comfort M Cushions. 

Silk Cords. 

THE HOLTZER-CABOT ELECTRIC 
BROOKLINE, MASS., and CHICAGO, ILL. 

We c 
New 

L Electric Novelties 
Electric Christmas Tree Outfits. 
Flash Lights. 
Miniature 
Tungsten 
Lamps. 

Ornamental 
Electric Plants. 

Electric 
Trains, Etc. 

ire the oldest firm In 
York In the electrical 

Send at once for our new large 40-pa<e illustrated 
catalogue, a postal will bring it. 

ALFRED WOLFF & CO. 
29-31 Park Place 170 W. Randolph St. 
New York City Chicago, III. 

WHOLESALE ONLY 

These are a Few of Our Specialties 
CHRISTMAS TREE FRUIT, FLOWER & 

DECORAME CUTFITS FIGURE LAMPS. 
MULTIPLE LAMPS. SCARF PINS. 

Write for Catalogue and Name of Dealer 
in your City. 

Franco-American Electric Novelty Co. 
manufacturers and importers 

83 CHAMBERS STREET, NEW YORK 

160 NORTH FIFTH AVENUE, CHICAGO 

A SCHOOL WITHIN ITSELF 
There are XX chapters In all, XIX carrying you from the fundamental principles of electri¬ 
city on through the various branches to a point where the careful student comprehends the 
complete designing, care and operation of a dynamo or motor, and one chapter on electric 
automobiles, outlining their construction, care and operation, and all about storage bat¬ 
teries and how to handle 4hem. Each subject is carefully written and to the point. After 
a student studies a subject, he is questioned on that subject in such a manner as to bring 
clearly to his mind the points he needs to know regarding same. The book contains a dic¬ 
tionary defining 1500 Electrical Words, enabling the reader to ascerta in the meaning of any 
electrical word, term or phrase used in this book, as well as hundreds of others in common 
use. All required tables necessary in the study are in it. 

$2.00 PER COPY—SIXTH EDITION—30,000 COPIES SOLD. 
not satisfactory upon examination is AN UNUSUAL ONE in connecction with the sale of a 
book. But we have no fear of its return. Your decision will be what thousands of others 

have been. Money would not buy it if it could not be duplicated .We could print testimonials by the hundreds. 
It is best to order and be your own judge of its merits. 

Armaturesand Fields Wound—Commutators Filled. AMERICA,S GREATEST REPAIR WORKS 
CLEVELAND ARMATURE WORKS, Book Dept, 4732 St Clair Ave., EAST CLEVELAND, OHIO 
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TRY IT 
COLUMBIA 
DRY CELL 
Only one trial Is 

necessary to con¬ 
vince you that this 
cell will live long¬ 
er, cost less and 
give better service 
than any other 
brand. 
Its long life and 

strong current 
make it specially 
adapted to work 
on telephon es, 
bells, buzzers, 
electric clocks and 
toys,wireless tele¬ 
graph Instruments 
gas lighters' elec¬ 
tric horns and 
many other simi¬ 
lar devices. 
Ask your dealer. 

NATIONAL CARBON CO., 
CLEVetANO.O. 

When writing, please mention "Modern Electrics. 

Holiday Bargains 

No. 2 Complete Electric Train Outfit, cons-sting of Locomotive, 
Tender, 2trailers, and set of third rail track (2 straight and 4curved) 
Will operate on I or 2 dry celia. Holiday price, complete, by exp. $1.85 
No. 3. Same Outfit with Electric Headlight.. 2.35 
No. 9. Larger Loeomuihe with headlight, larger trailers, and 
4 sections straight and 4 sections curved track. Price complete 3.90 
Extra sections (1 fnotl third rail track. .15 
No. 12. Lucumotive DeLuxe. Tender and 38 in. circle track, made of 
brass nickel plated throughout, with an electric headlight, 17 in. 1 ng 
5 in. high, track 2 in. wide. Price Engine. Tender and Tra-k $8.75 
No. 15. Freight Outfit. Same engine and tender with gravel, cat¬ 
tle car and caboose ------------- - $11.25 
No. 18. Passenger Outfit, 2 day coaches . 11.50 
Extra straight track. .20 

ft Acetylene Moving Plrtnre Machine. 
Ww. Th<ows a 5x5 picture 20 fe t. 500 can-
S a die power. Safer than kerosene oil 

a B » Regular pnce, 810.00. 
. % Our price with 5-ft. film - - 84.85 

Complete Wireless Outfit. Will receive 
‘SwÎyHP 1 50 miles and send two miles. Consisting 
J ' wwl I of Aut<> Coherer. Receiver, Fixed Con-

denser. Double Slide Tuning Coil, 1 inch 
VZT5 Spark Coil. Rheostat Regulator, Key, 

Spark Gap and 1 lb. aluminum wire. Will operate on from 4 to 6 dry 
cells, and can be tuned perfectly. Regular price 811.50 Special, by 
express - -- -- -- -- -- -- -- -- - $9.35 
Electric Engine Outfit. Red Seal battery engine and water bucket. 
By Express - .95 
With extra piece of shafting and wind-mill added - - - - 1.85 
Engine only ----------------- .60 
Mckle Tungsten Flashlight, with (new process) Merchlor Battery 
and enameled Tungsten Bulb. Pnce by mail postpaid - - $ .95 
In silver finish - - - - $1.35 in gold finish - - - - 1.50 
Extra Battery <Merchlor) - .25 Extra Tungsten Bulb (flat) .85 

Automatic Pocket Cigar Lighter ... .45 
Send 4c in stamps tor our 3 Catalogs describing Electric Trains 
Electrical Toys, Christmas Tree Electric lights, Wireless Supplies 

ANDERSON LIGHT & SPECIALTY CO. 
KNOWN AS LASALLE LIGHT STORE 

140 No. LaSalle St. Dept. A CHICAGO, ILL. 

When writing, please mention "Modern Electrics * 

HIE EDITOR 
The Journal of Information 
for Literary Workers, is a 
Magazine which helps writers 
to sell their stories, articles 
and poems. 

If you are a writer, whether or not you 
are selling your manuscripts, you need 
THE EDITOR. It offers the inspiration 
and suggestion which will lead to the 
production and sale of more and better 
manuscripts. Jack London, Crittenden 
Marriott, Peter Clark Macfarlane, and 
other well-known and successful writers 
commend THE EDITOR for the help it 
has given them. THE EDITOR publishes 
all the news of all the magazines which 
purchase manuscripts. 

$1.00 a Year. 15 Cents a Copy 

THE EDITOR COMPANY 
Box E, Ridgewood, N. J. 

When writing, please mention "Modern dec trica” 

BOYS Be the First in Your Town to Own a -BULLET” Knife 
Made from genuine Krag-Jorgensen army rifle cartridge, strong 
and durable,with keen blade made from selected steel. 
Special Oller: We will send you The Boys’ Magazine 

» * fur six months, “Fifty Ways for Roys to Earn 
Money” (a very practical book] and this “Bullet" Knife, for 50c. 
The Roys* Magazine, edited by Walter Camp, Is the finest 
magazine in the world for boys. Filled with fascinating stories and 
instructive articles. Handsome colored covers and beautifully if-
lustrated throughout. Departments devoted to Boy Scouts, 
Electricity,Mechanics, Athletics,Photography,Carpentry, Stamps 
and Coins. Satisfaction^ or money refunded. Order today. 
The Scott F. Redfield Co., 740Main St., Smethport, Pa. 
TUE B0ÏS' UAGAZISE^ at all news-stands, lu cents a copy. 

Opkw _ —- SMS—— 

Half actual size 

When writing, ple*,e mention “Modera Electrics.” 

JUST 
ONE MOMENT, PLEASE 

TF you are interested in Picture Taking, you 
1 can keep posted on all matters relating to 
photography bv subscribing to 

PHOTOGRAPHIC TOPICS 
the lowe>t priced photogiaphic monthly. 

30 CENTS PER YEAR 
Timely Hints. Subscribe Now. 

Latest Wrinkles. Sample copy Free. 

PHOTOGRAPHIC TOPICS 
147 Fulton Street New York, N. Y. 

When writing, picase mention "Modern dec tries. ’ 



MODERN ELECTRICS 741 

No. Cl. 

Murdock 
Wireless 
Receivers 

represent the honest effort of experienced 
manufacturers to produce sensitive, depend¬ 
able instruments. 

Either In the satisfactory simplicity of Type 
No. 50, or in the luxurious perfection of Type 
No. 61, the purchaser is assured sensitive, and 
sustained service. 
No. 50. complete double set, 
2000 ohms .$7.50 
3000 ohms . 8.50 

No. 61, complete double set, 
2400 ohms .$12.00 

Murdock Receivers stand for all that is best 
for any service, and for absolute honesty in 
construction and guarantee. 

WM. J. MURDOCK CO. 
40 Carter Street, Chelsea, Mass. 

162 Minna Street 
San Francisco 

221 S. Clinton Street 
Chicago. 

The Best 
Step-up T r ansformer 

on the Market 
The Thordarson 

Flexible Step-up 
Transformer sur¬ 
passes every other 
make in all respects 
save price Cheap¬ 
est because it lasts 
longest Extremely 
powerful. Design 
and construction 
embody highest 
type of mechanical 
and electrical per¬ 
fection, May be 
used for Wireless 
Work, Generation 
of Ozone, Testing 
Insulation, Electro-
Static, Separation, 
etc. For alternat¬ 
ing current only. 

IV rite for circular giving Juli informa¬ 
tion and prices. 

THORDARSON ELECTRIC MFG. CO. 

224 SO. JEFFERSON ST., CHICAGO 

“BLITZEN” 

BLITZEN TRANSFORMERS 
1/4 K. W., $15.00 1/2 K. W., $22.00 

Complete catalog of apparatus for com¬ 
mercial and private installation sent 
for 4c. stamps. 

CLAPP - EASTHAM CO. 
143 Main St. CAMBRIDGE, MASS. 

AYLSWORTH AGENCIES CO . H3 Second St. 
San Francisco, Cal. . . Western Sales Agents 

New Type Commercial 
Wireless Receiver 

We have had these Receivers tested out on 
Trans-Atlantic service for twelve months be¬ 
fore putting them on the market. 

Complete set 2000 ohms. Price, $7.50 
Also wound any resistance desired. 
Prices on application. 

Electrical Industries Mfg. Co. 
328 West 41st Street, New York 

Whea writing, please mention “Modern Klectrics.” 
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WIRELESS OPERATORS I 
As a fall Inducement we offer tbe following 

•pedals for this month only: 
Black enameled wire, sizes from 18 to 22, 

per lb., 45c. 
Black enameled wire, sizes from 24 to 28, 

per lb., 50c. 
All orders at the above prices must be In 

by December 1st. All orders are shipped 
•ame day as received. Do not fall to receive 
our new catalogue which Is Just off tbe press. 
Bend two (2) cent stamp for catalogue. (No 
postals answered.) 

^The I. W. T. WIRELESS CO., 1040a Broadway, Brooklyn, N. Y.^ 

NEW STYLES Of LETTER PATTERNS 
For all kinds of Sign Painting. We make all the modern 
styles of the day at reasonable prices. Send 50c for sample 
set of the latest style letters and special offer. 

Modern Sign and Novelty Co. 
512 Sixteenth St., Denver, Col, 

Wirelet» I rançonnera and Induction CoSb 

K. W. Transformer complete Ijh 
'¡with Condenser and Spark Gap -
ffhla is something new. Send for Catalog and Prlcso 

E. S. RITCHIE & SONS 

IIS Cypress St., Brookline, Mass. 

DO YOU KNOW! 
That M lller Wireless I nstruments are 
the most efficient In the World: for 
power consumed they will send far¬ 
ther and the receiving Instruments 
will receive farther than any other. 
Most of our instruments are of origi¬ 
nal designand are a radical departure 
from the ordinary but, “there’s a rea¬ 
son:“ ours work where others fall. 
Enclose four cents for Catalogue. 

Miller Wireless Instrument Co. 
SEATTLE, WASHINGTON 

Men Wanted! 
SOUND MEN — 21 to 40 years old wanted at once for 
Electric Railway Motormen and Conductors in every 
state Wages $60 to $100 a Month. Experience 
Unnecessary- Permanent employment, no strike. Write 
immediately for application blank. No colored men hired. 
Address Manager Employment Department, Room 
837, Dwight Building, Kansas City, Mo. 

Blitzen Transformer For Wire¬ 
less. Magnetic Leakage Tvpe. A 
Year's Guarantee, 1-4 K. W., 
fl5.(Ml. 1-Í K. $¿2.00. 

I ri 25O-p. Catalogue I II CT AI IT I ILECIRICAl AND WIRELESS GOODS J U J I U U I 
Mailed for 6c. stamps or coin, which may be deducted 
from first order of $1.00. Largest and most artistic 
Electric Catalog published. 85 pages WIRELESS In¬ 
struments for commercial and experimental use. 30 pages 
Motors and Dynamos of all sizes. 35 pages Miniature

Trains. 20 pages Telegraph Instruments. 30 pages Electrical 
Novelties, etc. 50 pages general Electiical Supplies. 
J. J. DUCK, 432-34 St. Clair Street, TOLEDO, OHIO. 

Improved 
Ferron Detector 
New Price, $5 00 

WANTED 
Every amateur who is in the market for 
wireless apparatus or anything electrical to 
write us for our low prices. As a starter, 
the best variable condenser on the market 
for $2.75. 

GLENN SABIN A CO., 
29 South East St., Amherst., Mass. 

LICENSED AGENTS fo* the sale of 

PERIKON CRYSTALS 
By the Wireless Specialty <£ 1 Aß — 
Apparatus Co., New York I eW pci 

LONG DISTANCE WIRELESS CO. SUPPLIES 

CEO. S. SAUNDERS & CO. 
168 Washington Street BOSTON, MASS. 11 Devonshire Street 

When writing, pleas« mention “Modern Electrica.“ 

Expert m enters* Supplies 
Raw Materials. Parts and Finished Apparatus for all designs de¬ 
scribed in the current and back numbers of this magazine. Bases 
for detectors, spark gaps, transformer iron, wire, crystals, etc. 
Most Complete Line of Wireless Apparatus on the Pacific Coast 
at Eastern Prlees. Write for prices or your requirements, 

Haller-Cunningham Electric Co. 
428-A Market Street, SAN FRANCISCO, CAL. 

WE HAVE JUST RECEIVED A LIMITED NUMBER 
of Navy Type Telefunken foil coated jar.«, capacity 
about .0015MF, which we offer while they last at $1.00 
each. The regular price of these jars is $3 00. Orders 
should be placed at once as this lot will not last long. 

O. T. LOUIS CO. 
WIRELESS APPARATUS OF QUALITY 

69 Fifth Avenue New York 

When writing, please mention “Modern Electrica.’’ 
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WIRELESS ENGINEERING COURSE 
DIPLOMA DIPLOMA 

LICENSED ELECTRICAL 

WIRELESS 

ENGINEER 

WIRELESS 

OPERATOR 
GOVT 

examination 

Since the Wireless Telegraph Act became effective. July, 1911, it is necessary for all ship wireless operators to 
take ont a Government license. To obtain this license all applicants must pass the Government examination 
To pass this examination, the operator must be thoroughly grounded in the principles of electricity. This 
course of instruction is written by an electrical engineer who has had long experience-in teaching both the 
technical and practical phases of the wireless art- It has been prepared with a view of qualifying young men to 
pass the Government examination, thus fitting them to assume the duties and responsibilities of an expert 
wireless eperator. 

FIRST LESSON 
A 
E 
R 
O 
N 
A 
U 

I 
C 
s 

—. IN THE.. 

DECEMBER NUMBER 
AMATEURS, EXPERIMENTERS, INVENTORS AND 
PROFESSIONAL OPERATORS SHOULD HAVE THIS COURSE 

SUBSCRIBE FOR 

TWO 

I N 

ONE 

ALONE 

IN 

FIELD 

ONE DOLLAR A YEAR. YOU CANNOT AFFORD 
TO MISS AN ISSUE 

SEND $1.00 TODAY TO 

WIRELESS NEWS 

D 
O 
L 

A 
R 
A 

E 
A 
R 

527 FIFTH AVE. NEW YORK 

You can transform any kerosene (coal oil) lamp or lantern 
into dazzling brilliancy with our wonderful Bright Light 
Burner. 50 candle power invisible and unbreakable 
Steel Mantle. Brighter than electricity, better than gas 
or gasoline, and perfectly sale. No generating—simply 
light like any kerosene lamp. Nothing to get out of order. 
Positively will not smoke or flicker. 
AGFNTÇ WAIXJTFD EVERYWHERE. Sells like wildfire. «Vitan 1 □ WW «in Ã ILU An opportunity o( a life time, work 
all or spare time. Experience unnecessary. Make big money—be indepen¬ 
dent. Write today. Act quick—territory going fast. Complete sample, post¬ 
paid, 30c, 4 for $1.00. Money back if not satisfactory. 
BRIGHT LIGHT CO.. Dept. 256 Grand Rapids. Mich. 

LIGHT UP! 

When writing, please mention “Modern Klee trica.” 
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The Latest is Now Out ! 
THE book which thousands of electrical 

workers have been waiting for, is ac¬ 
claimed as the '■ last word ” on applied elec¬ 
tricity, up-to-date, present minute. 

Practical Applied Electricity 
By DAVID PENN MORETON, B. S., E. E 

Contains 450 Pages, illustrated with 273 
line drawings and 50 half tones; 20 full pages 
of valuable tab'es 1 he index, one of the vital 
factors of any handbook, is complete and un¬ 
surpassed Bound in flexible black leather, 
4 >4 X 7X. printed title on cover in gold letters. 

All interested in electricity, old or young, 
artisan or amateur, expert or experimenter, 
should own this positive authority. It answers 
questions, and enables you to figure those 
complicated calculations. 

Price, $2.00 
By mail extra 12e. 

Ânùern Jlnbltsljing (Co. 
233 FULTON ST., NEW YORK CITY 

Important 
If you lice in or near 
the State of New York 
or New Jersey, you can 
earn from $10.00 to 
fiooo on each sale of 
the goods I have to 
offer. No technical 
know le dye or exper¬ 
ience required. 

Write TODAY for Particulars 

FRED A. MORRISON 

253 BROADWAY, N.Y. CITY 

SJI Send 50 cents, coin or stamps, for a six 
711 mon hs trial subscriplion to IGNITION 
—the big new monthly magazine special¬ 
izing engine troubles Carefully and practi¬ 
cally edited by experts; profusely illustrât d; 
handsomely printed. Helpful from cover to 
cover. Addr-rr, IGNITION, 1457 Monad¬ 
nock Bldg., Chicago, Ill. 

THE GREAT 
HOME PIANO 
OF AMERICA 

COLONIAL MODEL 

CONWAY 
BOSTON MADE 

need for the home to he longer 
without a piano- This handsome 

Conway is sold for $300, and certainly 
there is no equal in the world at this 
plice. 
UANPSOME mahogany cace. sweet, 
11 deep, rich singing tone, will last a 
lifetime, 
'THERE are thousandsand thousands 
1 of these piano« in America s best 
homes. Our monthly terms make it 
very easy to own one of these pianos. 

SPECIAL OFFER 
VUE have a special offer to make to 
** readers of this margine which 
will help pay for your piano Don’t 
fail to write for it. Fill out coupon 
and send in. 

- -COI IPON -

HALLET & DAVIS PIANO CO. 
BOSTON: 

Please send me free, Conway catalogs and 

prices and your special offer. 

¡Name 

Address 

HALLET & DAVIS PIANO CO. 
FACTORY, DISTRIBUTORS 3SSUÎ3 

^CONWAY; PIANOS 
14 6 BO ALSTON ST.3ZZZT BOSTON 

Í if[Sold by Best Dealers Everywhere'Jj | 
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PATF NTS ?r!de MARKS 
I H I L11 I U an(j COPYRIGHTS 

Secured and Negotiated in United States and 
All Foreign Countries, 

DON’T NEGLECT YOUR INVENTION 
Send us a drawing or pencil sketch of your idea and we 
will give you an opinion as to its patentability free of 
charge. . . . DON'T DELAY. 

SEND FOR FREE BOOK 

WILLIAMSON & WILLIAMSON 
1325-A ARCH ST., PHILADELPHIA, PA. 

When writing, please mention "Modem Miec trick. 

TYPEWRITERS 
ARE THOROUGHBREDS 
No other typewriter built—regardless ol any 

claims made—Is the equal of the new Fox Visible 
Typewriter, either in the material used or in workman¬ 
ehip or in the numberand convenience of its special features. 
There are many good typewriters being built and sold, but 
we claim for ths new Fox Visible Typewriter that it is better 
than the best of these, and that its automatic features 
combined cannot be found in any other typewriter. 

It has a Tabulator, Backspace Key, Two-Color Ribbon 
with Automatic Movement, both Oscillating and Reversing, 
and Removable Spools, Interchangeable Carriages and 
Platens, Card Holder, Stencil Cutting Device, Variable Line 
Spacer and Line Lock with Key Release. Its speed is fast 
enough for the speediest operator or slow enough for the 
beginner. It is extremely Durable and almost Noiseless. 

SENT ON APPROVAL AT OUR EXPENSE 

Simply sign your name to the 
coupon and give us your ad¬ 
dress—a catalog will then be 
mailed you. From the catalog 
select the equipment wanted-
style of type, width of ca. riage, 
color of ribbon, etc. — and a 
Fox Visible Typewriter will be 
sent you at once, express charges 
prepaid, on ten days free trial. 
After trial you can make a 
small cash payment and pay 
the balance monthly. Simple 
and easy, isn’t it? And safe, 
too. 

Date_/ 9_ 
FOX TYPEWRITER CO., 
7301-7501 Front St., 

Grand Rapids, Mich. 
leaf Sirs: Please send me a copy of ¡/our 

catalog and write me prices and terms on the new 
Fox risible Typewriter. 

Name_ 

A ddress_ 

Business _— H 33 
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A Motor Without An Armature 
will earn about as much for its owner as a counterfeit patent. 

A counterfeit patent is a patent characterized by inadequate or worthless claims. 
It will not “pass" these days, no matter how great may be the value of the invention 
to which it supposedly stands title. 

Riches—untold millions—have come to inventors in the Electrical Art through 
Patents that PROTECT; but, mark you! that inventions to the value of millions 
have been sacrificed through counterfeit patents. 

Our 128-page book, of intense and vital interest to Inventors, will be mailed to 
any address on receipt of 8 cents postage. Reading it may either gain for you or 
save you the loss of hundreds or thousands of dollars. 

Established 1869. 
R. S. & A. B. LACEY 

Barrister Building, Washington, D. C. 

DUFFY’S 
MAGAZINE 

AND 

PACIFIC COAST GUARD 

A complete guide to Pacific Coast, 
an illustrated magazine of the Panama 
Pacific Exposition. Showing all the 
details and progress of this great 
work. 
A complete illustration of all the 

great features of the Exposition. 
To keep posted on California and 

the great Panama Pacific Exposition, 
subscribe for Duffy’s Magazine. $1.00 
per year. 

DUFFY’S MAGAZINE CO. 
340 Sansome St. 

SAN FRANCISCO 

Brirntifir 

illustrated, containing a review of the 
articles of popular interest in the lead¬ 
ing domestic and foreign scientific 
journals. Mail us a dollar bill at our 
risk, and we will send you the maga¬ 
zine for one year. 

THE SCIENTIFIC DIGEST 
KANSAS CITY, MO. 

Agents wanted in every community. 

If you are keeping your copies for 

reference, it is necessary to obtain one of 

our beautiful automatic binders, holding 

twelve issues. It is made of a rich, green 

vellum, stamped with gold lettering. 

Price prepaid, 50 Cents. 

Premium Catalog 
Containing over 600 electrical 
articles anyone of which you 
may acquire for NOTHING, 
simply by getting us new sub¬ 
scribers will be sent you on 

receipt of 2c. stamp. 

Modern Publishing Co. 
233 Fulton Street, New York 

When writing, please mention "Modern Electric«.” 
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THF DÏYÏF IRON BOX BELLS 111L LF1A.1H, AND BUZZERS
PIVOTED ARMATURE 

The Latest Improvement in Bells 

Rust Proof 
Dust Proof 

Bug Proof 
Fool Proof 

All the advantages of all the others and some new 
ones besides. 

Sizes 2/4 inches, 3 inches and 4 inches and Buzzers. 
From any dealer or direct from Manufacturer. 

Edwards & Co., Inc. 
14Oth and Exterior Streets 

/J872\ 

EDWARDS 

NEW YORK CITY 

Manufacturers of Electric House Goods of Quality for 40 Years 

When writing, please mention “Modern Electrics.” 

ELECTRICAL SUPPLIES 
Cheapest in the State- Compare Our Prices 

No. 14 S. B. R. C. Approved Wire, $5.50 per M. 
No. 18 Reinforced Lamp Cord, 16.00 per M. 
Woven Loom %-inch, $ 17.00 per M. 

$4.50 per 250 ft. 
Iron Conduit ^-inch, - - - $33.00 per M. 
Union Switches Boxes, $ 11 .00 per C. 

.12 each 
Snap Switches, 5 Amp., - - - .I2X c®ch 
S. P. Flush Sw. Plates of any finish, 

$32.00 per C.. - - - - .32^ each 
3-Way Flush Sw. Plates of any finish, 

$43.00 per C.. - - - - .45 each 
Hubbell Shade Holders, - - $3.50 per gross 
Flush Screw Recpt., - - - - - .35 each 
Cleat or Concealed Rosettes, - $5.50 per C. 
Pull Sockets, ^-P. B. or B. B. - 26.00 per C. 

Refilled Lamps (as good as new), 
4 to 16 C. P., - $6.00 per C. 

Good Friction Tape, - - - - .22 per lb. 
Rubber Tape, ------ .40 per lb. 
Iron Boxes and Covers, - - - .11 each 
Wood Brackets, ----- 2.00 per C. 
Glass Insulators, ----- 2.00 per C. 
Bushings, X -inch, - - - - 1.00 per Ç. 
Locknuts, %-inch, - - - - .25 per C. 
3-Inch Round Outlet Boxes, - .07 each 
X’Inch A. or B., V. V. Fittings 

(same as condulet), - - - .15 each 
Entrance Fittings, with Bushings 

^-inch, ------ .25 each 
A-2 Wire Grip Moulding, 1.15 per C. 

ASK FOR PRICES 

M. RUTKIN 
287-89-91 Fifteenth Ave^ Newark, N. J. 

When writing, ple««e mention "Modern Electric«.” 
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LISTEN,Mr.READER 
INCREASE YOUR EARNING POWER! 

Do you know that the electrical industries are expanding to such an extent 
that hundreds of electrical men are desired to take responsible positions at 
this very minute. Do you further realize that all practical men started 
from the bottom. You can follow them if you follow their methods. 

For Si.00 you can secure a two-year subscription to SOUTHERN 
ELECTRICIAN and receive over one thousand pages of vital information 
on the design, operation and maintenance of electrical equipment and 
electrical systems. 

If you will preserve these issues you will have a collection of practical 
information and data that you cannot find in text books nor buy from any 
one electrical man at any price, because he has not had the experience the 
articles present- Whether or not you are in the operating or installation 
field secure a subscription and keep up to date on electrical matters. Fill 
in the coupon and enclose a paper dollar at our risk. 

PAIITUEDll El EFTDIFI I 11 Enclosed find $1 00 for a two years’ subscription SUU 1 ntKN lLlU KIUAN tosou™ e™CIaN

GRANT BUILDING Name

ATLANTA, GA. Address-

— AEROGRAM — 

SOMETHING NEW 
This is our New Wireless Message Blank, gotten 

up especially for the amateur. At the present time 
the wireless enthusiast does not take a record of his 
messages, and uses most any kind of paper he comes 
across. 

Our new blanks come in pads of seventy-five 
blanks, and are very handsomely made, and should 
be in every up-to-date station. 

Cut number one shows the appearance of the 
blank, which measures eight inches by seven inches. 
Cut number two shows the reverse side of the blank 
when folded up to be used as a letter, which 
cannot be opened except by tearing the stamp. 

The blank has some novel features, one being a 
dummy chart to fill in connections as used, and the 
other is a time dial, showing when the message was 
received. 

Price per pad, prepaid, 25 cents. 

MODERN PUBLISHING CO. 
233 Fulton St. 

NEW YORK CITY 

When writing, please mention “ködern IQ actrice" 
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Ossi 

MECI' 1KH 

kindly send me carriage pre¬ 
paid, tor free examination, one 

complete set of Cassell's Cyclopædia 

Occupation or Employer. 
Send this coupon or copy of it 

Gentlemen :— I enclose 
herewith 81.00 for which 

M P Co. 
233 fulton St. 

N.Y.C 

of Mechanics, m five volumes. It is 
understood that I may examine the work 

five days, and if I do not wish to keep it, 
1 agree to notify you and hold subject to your 

order. If I keep it, I agree to pay you 81.00 within 
five days and the balance of 816.00 in instalments of $2.00 

per month until paid. It is further understood that you 
will refund the dollar paid if 1 decide not to keep the books. 

EVERY Mechanic, Engineer, Scientist. Farmer. Handyman and Man with a Hobby should own a set of these books. The work is not only of 
priceless value to Mechanics, Electricians and Scientists, but contains thousands of articles written for the Handyman about the house, farm and 
shop; for anyone who likes to make things, from a match-holder to a suite of furniture—from a wheelbarrow to a carriage or motor body The 

boy who is learning how to use his brains and hands will find these volumes a never ending inspiration. Read the description below then let us 
send you the set for examination before you purchase. 

MODERN PUBLISHING CO. 
233 Fulton Street, New York 

===== 

Snmp Gpnprnl Sllbippt-Hp^dinns whi?h indicatcthe exceptional range and comprehensiveness of the 
„„ ¿V 1 „ tv r * „ Ù “’'^“‘iPwork include: Acetylene - Acids—Alabaster-Alloys-Barometers 

—Boat Building—Bookbinding—Building—Cements—Chemicals and Chemistry — Cleaning and Renovating — Coach- S 
building—Concrete—Cycles—Drawing Instruments— Dyeing— Electricity—Embossing— Enameling—Engineering 
— Engraving-Entomology—Etching— Explosives — Filters and Filtering— Fireproofing— Floors — Furnaces— 
Gas—Gauges —Gilding —Glass —Granite —Guns and Firearms—Heating-Apparatus—Illuminating—Inlaying 
—Ivory—Jewelers' Work — Lamps— Lantern Slides— Leather Working—Lenses—Lithography—Lubri- ' 
eating—Machinery—Marble—Metal Working—Metals and Metallurgy—Modelling — Motors—Moulding 
Machines— Paints— Paper—Paving — Photography — Pipes — Plaster—Plumbing—Pottery—Poultry 
Appliances — Presses — Printing — Pumps — Refining — Refrigeration — Roofing—Ropes—Sand— 
Sanitation — Saws — Screws — Surveying—Sign Writing — Soaps —Solder—Staircasing—Stone — 
—Stoves—Tanning—Taxidermy—Terracotta—Tiling—Tim bei—Tools — Upholstery — Valves 
— Veneering—Water—Wireworking—Woodworking. 
Examine This Great Set Of ,We want you to «ee this famous five volume work, for we 

nun Cvnonc-a know that you will be pleased with its binding, paper and 
Books at OUR Expense printing, and the wonderful fund of information it con-
taina. We want you to examine it thoroughly^ for we know you will be quicklv im-
pressed with it.« practical value. The price of this complete work in five volumes as . 
above described, is $18 00. Just mail us the coupon opposite with $1.00 and you 
will receive the set. carriage paid. Examine it five days. If at the end of that _ 
time you do not want it. notify us and hold subject to our order, and we agree NAME, 
to return the dollar you have sent us If you keep the books, pay us $1 00 
within five days, and the balance $2.00 a month until paid. ADDRESS .. 

This Famous Mechanical Library Sent You for Examination on Receipt of $1.00 
ss at our1x?íSsâ« at °-“ °- approvi1-11 you d°“’t keep the b~ks-

Casspll’s Cvclonapdia of Mechanics is an authoritative work, well printed and handsomely bound in five volumes. Written 
si i P n i t n 7 Vl by a stall of skilful and talented mechanical and technical writers, under the direct 

editorship of Paul N. Hasluck, the foremost living writer on mechanical subjects, every item the paid contribution of an expert. The complete work 
contains over 6500 illustrations and 30,000 separately indexed articles; over 2.500.000 words. The five volumes number 1760 pages in all; each 
volume measuring 7^x10^ inches; strongly bound in stout extra durable cloth binding, with lettering in gold. We know you will be amazed by the 
scope and completeness of this work. A leisurely examination is the only method of sale that will do it justice. That is why we make you this 
out-and-out offer to place the five volumes in your home at our expense, without obligation to keep them unless you are satisfied. 
for flip Praptfpal Mpphnnîp The practical mechanic will find in this work thousands of articles such as : Spindle molder for > rvi 111V 11 <11111X11 111 v Llldlllv treadle power; cramps used in drilling holes; chucks for holding small tools in lathe; electric S 
motor connections; boiler covering compound; forging swivels ; reducing high pressure of electric circuit; tail vice for wood-worker's 
bench; truing emery wheels; regulating speed of electric motors; tool for cutting round holes in sheet metal ; tube ignition for small 
oil engine; oxy-acetylene blow pipe or torch for welding and cutting metals; rustless coating for iron patterns; uses of shunt coils. i ip 
spacing dynamo brushes; heat gauge for use in hardening steel; fitting electro ignition to gas engine; grinding and polishing 
metals fora high finish ; calculating weight of rolled metal, etc., etc. 

Edited by 
PAUL N. HASLUCK 

Assisted by ç 

100 Practical Experts 

casselUs cyclopædia of mechanics 
Ö.SOOIlLUSTRATIONS 30.000 INDEXED ARTICLES 

If You Want to Make Anything 
Consult These Volumes 

CASiE CASS! 

For the Practical 

Shop Mechanic 

For the Searcher 

After Scientific Knowledge 

For the Mechanical and 

Electrical Engineer 

For the Boy Who 

Likes to Make Things 

WCHa 

For Every Man 
with a Hobby 

Ta' 
HAS 

f . 

NKH 

Ha si 
pac 

Has i 
PA U i 

HAS 

For the Handy Man 

About the House 
iYol 

When writing, please meatioa "Modera Kectrica." 
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MAGAZINES AT 

Periodicals sent to 
the additional postage charges, which may 

FOR THE FICTION READER. 

MODERN ELECTRICS Clubbed with 

Boy 

1.00 

Journal of Mathematics... 6.00 
Journal of Medical Sciences 6.00 

$4.00 
$2 65 

3.50 
4.05 
2.30 
2.15 

$3.60 
$2.45 

Alnslee’s 
American 
American 
American 
American 
American 
American 
Argosy .. 

$4.00 
$2.90 

Our 
Price 

1.05 

Aircraft. 
Fly. 
Regular Price 
Our Price ... 

Reg. 
Price 
$2.80 
2.00 

Journal of Science.. 
Machinist (Weekly). 
Machinist (Monthly) 

FOR THE AERO ENTHUSIAST. 
Modern Electrics. } 

Modern Electrics. ) 
Cosmopolitan. ( 
Everybody’s. J 
Regular Price. 
Our Price . 

FOR TH 
Modern Electrics. ) 
American Boy. I 
Boy’s Magazine. ) 
Regular Price . 
Our Price . 

FOR THE ELECTRICIAN. 
Modern Electrics. ) 
Popular Electricity. (. 
Electrician and Mechanic. ) 
Regular Price . 
Our Price . 

Send today 2c stamp for our 32 page Magazine book giving complete list and 
prices of over 2000 American periodicals, the most complete book of this kind 
published. 

Farm Journal (2 years). 
Farm World .J*. .
Financial Review .’. 
Forest and Stream. 
Fruit Grower . 
Gas Engine . 
General Electric Review. 
Goif.  ;;;; 
Good Housekeeping . 
Hunter’s Magazine . 
Happy Hours .    ...W’” 
Harper’s Magazine or Weekly’... 
Harper’s Bazaar . 
Health .. 
Horseless Age . 
Illustrated Review . 
Inventive Age ..../ 
Iron Age ." * Í 
Isolated Plant. 
Journal of Electricity, Power and Gas 
Judge’s Weekly .. 
Ladies* Home Journal.^.... 
The Ladies’ World ., J’.. 
Le Bon Ton .J ’ 
Leslie’s Weekly .’’ 
Life . 
Lippincott’s Magazine.’. 
Literary Bureau . 
Little Folks ... 
Locomotive ... 
Machinery . 
Magazine of Mysteries . 
McClure’s .... 
Metropolitan . 
Modern Priscilla . 
Motion Picture Story . 
Motor . 
Motor Boat.. 
Motorcycle Illustrated . 
Motion Picture World. 
Musical America .; 

Auto Mechanics .''. 
Automobile Journal . 
Automobile Topics . 
Beach’s Magazine . 
Black Cat .... 
The Book-keeper . 
Boy’s Life . 
Boy’s Magazine . ... 
Boy’s World ./. 
Camera ... 
Camera, after Jan. 1, 1912. 
Chemistry . 
Collier’s Weekly . 
Cosmopolitan ....... 
Cosmopolitan, Good Housekeeping, 
World To-day (all to same address) 

Country Life in America... 
Current Literature ... 
Cycle and Automobile Trade journal 
Electrical Review and Western Elec¬ 
trician . 
Electrical World . 
Electrician and Mechanic. 
Electric Journal . 
Engineering Magazine . 
Engineering News . 
Etude . 
Everybody’s .. 
Everywoman’s Magazine . 
Farm and Fireside. 
Farm and Home... 
Farmer . 
Farmer’s Wife . 3.05 

2.40 

7.00 
5.00 
4.00 
3.00 

4.00 
4.00 
2.50 
2.50 
4.00 
6.00 
2.50 
2.50 
1.50 

For the benefit and convenience of our readers, we have prepared a number of 
attractive offers in combination magazine subscriptions. The offerings cover a selection 
of the leading publications in electricity, mechanics, aeronautics, photography, fiction 
and all topics which would be of general or particular interest to our readers.’ While 
our list is compiled to meet the general demand, any publications not listed can be Quoted 
on by us, on request. 

1.80 
1.80 
1.30 
1.90 
3.40 
2.40 
1.60 

2.00 
1.00 
4.30 
1.50 
1.45 
2.40 
1.45 
1.45 
5.05 
1.40 
2.95 
5.90 
1.95 
1.15 

3.15 
3.60 
1.90 
2.05 
3.80 
5.65 
1.80 
1.80 
1.10 
1.15 
1.10 
1.30 
1.00 

1.50 
1.50 
1.75 

1.50 
1.15 
1.60 
1.85 
5.80 
5.10 
1.65 

The prices given below are for American subscribers only. 
Canada and foreign countries are subject to 

Onr 
Price 

$1.85 
1.45 
5.50 
5.80 
5.80 
4.50 
1.75 
1.75 
1.60 
1.40 
1.70 
1.30 
1.50 
1.45 
1.25 

1.05 
2.15 
2.90 
1.35 
1.50 
2.40 
2.40 
1.65 

7.00 
5.00 
2.00 
2.00 
2.00 
2.00 
3.00 
1.50 
2.00 
2.00 
1.50 
2.00 
1.50 
2.00 
2.50 
6.00 
6.50 
2.50 

3.90 
5.00 
5.15 
2.35 
1.90 
1.80 
1.25 
1.80 

Reg. 
Price 

. 1.35 

. 1.25 

. 3.00 

. 4.00 

. 2.00 

. 2.00 

. 3.00 

. 3.00 

. 2.50 

. 2.50 

. 1.25 
5.00 
2.00 
2.00 
3.00 
2.00 
2.00 
6.00 
2.00 

i 3.50 
6.00 
2.50 
1.50 
4.50 
6.00 
6.00 
4.00 
2.50 
2.00 
1.50 
2.00 
1.25 
2.50 
2.50 
1.75 
2.50 
4.00 
3.00 
2.00 
4.00 
3.00 
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CUT PRICES^ 
be quoted on application. The Individual publications incorporated in one offer may 
be sent to separate addresses if so desired. 

Aside from the GREAT SAVING IN PRICES on the publications listed below, the 
advantage In sending subscriptions to us and receiving the magazines regularly Is a 
point not to be overlooked. We adjust complaints and changes of address promply, 
inasmuch as we are in direct communication with the various publishers. Subscriptions 
sent through agents or agencies often prove a source of dissatisfaction, the transaction 
being handled through a number of different concerns who do not hold themselves 
responsible directly to the subscriber. 

FOR THE BUSINESS MAN. 
Modern Electrics. j 
System. v 
Business and Bookkeeper. ) 
Regular Price . $4.00 
Our Price . $3.30 

FOR THE HOME. 
Modern Electrics. ) 
Woman’s Home Companion. L 
Cosmopolitan. ) 
Regular Price . 
Our Price . 

$4.00 
$2.65 

FOR THE MACHINIST. 
Modern Electrics. 1 
American Machinist. I 
Machinery. ) 
Regular Price . 
Our Price . 

$4.00 
$3.55 

FOR THE FARMER. 
Modern Electrics. } 
Farmer. L 
Farmer’s Home Journal. ) 
Regular Price. 
Our Price . 

$2.75 
$2.10 

MODERN ELECTRICS Clubbed with 
Reg. Onr 
Price Price 

The Musician .2.50 1.80 
National Magazine . 2.50 1.80 
National Monthly . 2.00 1.45 
New England Automobile Journal... 2.00 1.40 
North American Review. 5.00 4.30 
Organist . 2.50 2.20 
Our Young People . 2.00 1.50 
Outing Magazine . 4.00 3.05 
Outlook . 4.00 3.50 
Pacific Monthly . 2.50 1.65 
Pacific Motor Boat. 2.00 1.50 
Patent and Trade Mark Review. 3.00 2.20 
Pearson’s Magazine . 2.50 1.80 
People’s Popular Monthly. 1.25 .95 
Philosophical Review . 4.00 3.55 
Phonographic Magazine . 1.50 1.20 
Phonographic World . 1.50 1.15 
Photo Era . 2.50 1.90 
Photographic Times . 2.50 1.95 
Photo Miniature . 3.50 2.90 
Photoisms . 2.00 1.30 
Physical Culture . 2.50 1.80 
Pictorial Review . 2.00 1.50 
Police Gazette . 5.00 3.90 
Popular Electricity (after Jan., 1912) 2.50 1.90 
Popular Magazine . 4.00 3.00 
Popular Astronomy (10 issues). 4.50 3.90 
Popular Science Monthly. 4.00 3.60 
Poultry Life in America. 1.50 1.10 
Poultry Success .1.50 1.10 
Power ... 3.00 2.65 
Practical Engineer .  2.00 1.55 
Practical Farmer . 2.00 1.45 
Proceedings of the Am. Institute of 
E. E.11.00 10.05 

Progressive Age. 4.00 3.80 
Puck ...............   6.00 5.15 
Railroad Man’s Magazine. 2.00 1.75 
Railroad Telegrapher .  2.00 1.60 
Railway Electrical Engineer.2.00- 1.55 

Reg. Our 
Price Prie 

Recreation . 4.00 3.00 
Red Book .  2.50 1.90 
Redfield’s Stamp Weekly . 1.50 i.io 
Review of Reviews . 4.00 2.30 
St. Nicholas . 4.00 3.30 
Saturday Evening Post. 2.50 1.95 
Scientific American . 4.00 3.40 
Scientific American Supplement. 6.00 4.90 
Scrap Book .  2.00 1.75 
Scribner’s Magazine . 4.00 3.45 
Short Stories . 2.50 1.90 
Smart Set .  4.00 2.90 
Smith’s Magazine . 2.50 2.05 
Snap Shots .2.00 1.60 
Southern Electrician . 1.50 1.15 
Sporting Life . 3.00 2.60 
Stenographer . 2.00 1.45 
Strand Magazine .  2.50 2.20 
Sunset Magazine .1. 2.50 1.80 
Success . 2.00 1.50 
Suburban Life .  4.00 3.05 
Technical World . 2.50 1.80 
Telephone Engineer . 3.00 2.45 
Telephony .  4.00 3.20 
Terrestrial Magnetism and Atmos¬ 
pheric Electricity . 4.00 3.60 
Travel .    4.00 2.40 
Twentieth Century Magazine. 3.00 2.15 
Uncle Remus’ Home Magazine.2.00 1.40 
Violinist . 2.30 1.90 
Violin World . 1.50 1.20 
Volta Review .    3.50 2.80 
Wide World Magazine .2.20 1.95 
Wild West . 3.50 2.90 
Woman’s Home Companion . 2.50 1.80 
Woman’s World . 1.25 1.00 
The World To-day. 4.00 2.30 
Yale Scientific Monthly. 3.50 2.90 
Young Ladles’ Journal..... 5.00 4.40 
Youth’s Companion . 3.00 2.80 

Address All Communications and Remittances to 
MODERN PUBLISHING CO. 

233 Fulton Street, New York, N. Y. 
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Industrial Engineering 
140 Cedar Street, New York 

Industrial Engineering 
is a monthly journal of Mechanical Engineering and Scientific management, 

being the leading authority on the latter subject. 

It presents all the latest developments in mechanical engineering, 
particularly as it relates to industrial plants, written in condensed style 
so as to economize the time of busy men who form the bulk of its readers— 
mechanical engineers, works managers, superintendents, plant owners, con¬ 
sulting engineers, etc. Its articles on Scientific Management are practical, 
being descriptions of what has actually been done in plants operating under 
this form of management and are prepared so that the information in them 
can be applied by the reader in his own work. 

Subscription price, $2.00 per year 
Canadian, $2.25 Foreign, $2.50 

Sample copy sent on request 

WITH A CHAPTER er 

(Grrnsbark 
TWOM-WJ" SELECTED ANO ARRANGED IT 

(6. E- Rudolph 

PRICE 25 CENTS 
HRST COITION 

PUBLISHED BY 

fBobrrn Elrrtrira publiratinn 
233 FULTON STREET. NEW YORK 

96 PAGES 160 “HOOK-UPS” 
This is No. 4 of our popular “ELECTRIC 

LIBRARY.** This book, at the price we are selling 
It, is by far the greatest bargain we have ever offered. 
The book contains nothing but wireless connection 

diagrams in a concise and clear manner,.fully illustrated. 
Every conceivable diagram is here - none missing from 
the simplest receiving diagram to the most complicated 
sending and receiving hook-up. 

No matter what instruments you have, yen will finda 
perfect hook-up. THAT WORKS, in our new book. 
Besides good directions, explanations, etc., are given 
wherever necessary. 

This book will be the delight of every wireless “fiend” 
and will enable him to get far better results from his 
instruments and cover much greater ranges. 

Suppose before you turn this page, you sit down and 
mail us 25 cts. using the coupon, and you will surely 
not regret it. 

Price 25 Cents Prepaid 
Modern Publishing Co. 233 Fulton St. N. Y. 

- mn rm thin co( po%-
Modern Publishing Co. 

233 Fulton St . New York, U. S. A., 
Please send me at once one 

copy of your new book “ WTRKIÆ88 
HOOK-UPS’* for which I enclose 25c in 

Name. 
i St. and No....................... 
■ City.State. 

When writing, please mention "Modern Electrics.” 
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Permanent 
Visible Writing 

Positive Type Bar Control 
—the “Why” of Perma¬ 
nent Alignment 

Inbuilt Decimal Tabula¬ 
tor and Billing Device 

Ribbon Feeds Only When 
Type Bars Move — A 
Great Saver of Ribbons 

Removable and Reversi¬ 
ble Platen 

Type Protector on Each 
Type Bar 

Complete Keyboard Con¬ 
trol That Makes for 
Speed 

Alignment 
Line Finder at Printing 
Point 

Paragraphing Keys 

Black Space Key 

Automatically Reversed 
Two-Color Ribbon 

Uniform, Light Touch 

Fast Escapement 

Automatically Adjusted 
Gear Driven Carriage 

Removable Escapement 

Independent and Flexible 
Paper Feed 

The Secor Typewriter Company 
General Sales Offices, 302-304 Broadway, New York 
FACTORY AT DERBY, CONNECTICUT, U. S. A. 
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PUBUSHER OF 
The AUTOMOBILE JOURNAL The MOTOR TRUCK 

The ACCESSORY and GARAGE JOURNAL 

TIMES BUILDING PAWTUCKET,*R. I. 

« EXTRAORDINARY OFFERS 
OFFER No. 1 

$1.00 

.25 
.10 

.20 

.15 

$1.80 
• Mail charges for Items 2 

TOTAL NET SAVING . . .SO 

$1.00 

1.20 
Total $1.75 

To make January our banner 
subscription month, we are will¬ 
ing to make the following FOUR 

.50 

.25 

M. E., gold stamped. 
8--Any one of the 3 books shown in offer 
No. 1. 

1—Modern Electrics for one year February 
issue free) .... 

2--12 back numbers of Modern Electrics, all 
consecutive numbers, all in good condi¬ 
tion, each 10c .... 

Total . . . 

(If books are to be mailed add flc. postage) 

TOTAL NET SAVING . . 

Send us $1.00 cash, stamps, or money order, and 
in return, we will send you: 

Total - - $2.20 
(No mail charges necessary) 
_TOTAL NET SAVING . $1.00 

GREAT WIRELESS OFFER No. S 

Send us $1.00 cash, stamps, or money order, and 

$1.00 

.25 

P .. WONDERFUL OFFERS. 
r̂ n u We WOU*£’ "kc to see your name appear among the 52,000 readers, who are now regular 

subscribers, and in order to do so, we are willing to go to an EXTRAORDINARY EXPENSE, 
never before attempted by any magazine. 

Send us $1.00 cash, stamps, or money order, and 
in return, we will send you : 
1—Modern Electrics for one year February 
issue free). 

2—Book, How to Make Wireless Instruments, 
cost. 

8--Book. The Wireless Telephone, by H 
Gernsback, cost. 

4—Book, Construction of Induction Coils and 
Transformers, by H. W. Secor, cost . . 

OFFER No. 3 

Send us $1.00 cash, stamps, or money order, and 
in return, we will send you : 
1—Modern Electrics for one year Febraury 
issue free).>1.00 

2—Linen Binder (automatic) holds 12 issues 

The offers as shown must not be changed nor can articles from any one 
offer be exchanged with any article of another offer. The selection is quite 
complete and we are positive that you will find a suitable offer among the 
four. IMPORTANT : For Manhattan and Canada, add 25c ; Foreign 50c 

MODERN PUBLISHING CO, 233 Fulton St, New York N.Y. 

in return we will send you: 

1--Modern Electrics for one year February 
issue free) . . .... 

2—Wireless Code Chart, cardboard ; size 9x12 
in., Morse. Navy and Continental codes 

3—Wireless chart with 20 Wireless Standard 
‘‘Hook-Ups” ...... 

4—Join the Wireless Association of America, 
and Wireless Pin. 

5--0fficial Wireless Blue Book, 32 pages, and 
13x10 in. chart of U. S. stations 

fl—Any one of the 3 books shown in offer 
No. 1 . . .... 

Standard Mechanical Automobile Handbooks 
The A B C OF INTERNAL. COMBUSTION ENGINE MAINTENANCE AND REPAIR—Th« 

Complete Work Ever Written of Gas Motois. Not Principles But PracUce H^Uated^v 
J,han 50 Cuts and Drawings and Eight Full-Page Charts Price 35 Cents * Ù “ by 

The A B C OF MAGNETO IGNITION SYSTEMS—Every Detail of Construction Maintenance and 
innr,,?« Vr^“^ ®laadar°f Instruments and Their Service, Illustrated by More Than 100 Cuts, Drawings and Wiring Diagrams. Price 35 Cents y a

The A B C OF CARBURETOR CONSTRUCTION. MAINTENANCE AVn repatr 
n^act n® by Recognized Methods and Devices Exhaustively Reviewed and 

ti Than 125 Special Illustrations and Charts. Price 35 Cents 
Thetu>n^ F BATTERY IGNITION SYSTEMS— All Standard Constructions and Their Adapta¬ 

tion« «hnwÆmm SPecJ?‘ Applications and a Series of Wiring Diagrams for All InstaUa-„. ‘a khown by 50 Illustrations and Charts. Price 30 Cents. instaua 
TherA“.£ OF ®AR OPERATION—A Complete Text Book of Theory and Practical 

Expedience with All Types of Standard Automobile Vehicles. Systematically Written and 
,I““8Jrated by More Than 200 Cuts and Full-Page Charts. Price 50 Cents y tteu and 
OI ERHAULING, REBUILDING AND REPAIRING THE MOTOR CAR_A Treatise of All Con 

Ex^èrien^^õnt^ AU h6™“ Condltlons. Based on Practical 
A More Than 200 Illustrations and Diagrams. Price 50 Cents 

ligSF ^8™ 
“ureí LiTnms’^^0^ Fn f.DBCTRICITY-A Comprehensive Woík on All Current Pro-
VehS an5. Praetical Wiring Diagrams for Every Type of 

^’t* B £ «F with 
Containing C°^ol. Etc. 

FULL SET, IO VOLUMES, $3.60 

AUTOMOBILE JOURNAL PUBLISHING COMPANY 

(Mail charges for Items 2 and 8, 15c. extra) 

TOTAL NET SAVING . . .75 
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WWW 

Then snap into 

you 
you 

PRICE, AS 
ILLUSTRATED 

You Can’t Go Wrong When 
You Buy A STAR. There 
Are Five Reasons Why. 

run water through it. 
place again. 

STAR Guarantee means that if 
are not satisfied with a STAR 
purchase, you can send it direct to us 
and have it replaced or your money 
refunded, as you wish. You take no 
risk when you buy. The STAR must 
make good. 

If your dealer doesn’t sell the STAR, write us 

STAR Blades are forged from the 
finest Sheffield steel. They are hand 
made and individually) made through¬ 
out. You can’t get a better blade. 
They take a marvelously keen edge— 
and keep it. Many STÀR blades have 
been used constantly for over twenty 
years. 
STAR Blade Clip is self-adjusting. 
It insures always perfect alignment of 
the blade. No other safety razor has 
this necessary device. 

STAR Lather Cup affords ample 
room for the accumulation of lather 
while shaving. If you have ever used 
the ordinary safety razor you know the 
convenience this means. 

STAR Frame Hinges make clean¬ 
ing easy and quick. Fingers are not 
plastered with lather. Razor is always 
clean. Simply turn back the frame and 

Other Styles from $1.50 to $20. 

KAMPFE BROTHERS ¿ 

8-12 Reade St. 
New York City 

STAR 
SafewRa.zor 
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A BATTERY 
COLU 

' No. 6. 
trade 

It came to the front soon after its introduction 
onto the market many years ago and has since 
been far ahead of all others. 

The cause of this all has been quality. To 
make first quality requires first class material, 
first class labor, and a strong “know how”. 
Columbia quality has all of these. It is the 
embodiment ot the best in battery making. 

HO make a statement that 
this is the best open 

circuit dry cell and get away 
with it means that the cell 
must have the qualities and 
record to back it up. 
The qualities of COLUM¬ 

BIA are such that to mention 
the name alone means the 
highest quality. So far as the 
record is concerned Columbia 
has one long enviable history 
of satisfaction to the dealer or 

Made In 4, 5, 514, 6, 7, 0-lnch 
Sizes 

Thm ceil ¡s intended fo 
Intermit tent 

Z * highest efficien 

°f any
* and mam fob 1 

THE BEST. — 
BY QUALITY NOT 

—-
Manufacturkd 

Phonal car 
^. CLEVELAND, ft 

NATIONAL CARBON 
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WITH A RECORD 
MBIA 
Suggestive Uses for COLUMBIA 

COLUMBIA has a wide range of adaptability. Owing to its 
light drain feature and its low percentage of deterioration in 
idleness it is especially good for all forms of intermittent or 

open circuit service. Following is a list of some devices with which 
Columbia can successfully be used : 

Telephones 
* Wireless Telegraph 

Door Bells 
Signals 
Table Buzzers 
Burglar Alarms 
Electrical Toys 
Electrically Wound Clocks 
Testing Instruments 
Gas Lighters 
Low Voltage Lamps 
Heat Regulators 

When the current drain is not too severe it can successfully and 
profitably be used for ignition on automobiles, motor boats, gas 
engines and aeroplanes. 

To Dealers — Send in 
your order for a barrel at 
our risk. You can’t lose. 
You have much to gain. 
We will help you develop a 
good business on dry cells. 

To the Consumer—Get 
Columbia from your dealer. 
If he does not handle it, 
write us and give his name. 

MAIN PLANT AND GENERAL OFFICES 

CLEVELAND, OHIO - COVERS 30 ACRES 

COMPANY, CLEVELAND, O. 
(feW 



758 MODERN ELECTRICS 

Compiled by H. W. SECOR 
1OO PAGES 72 ILLUSTRATIONS 

U 

96 PAGES 75 ILLUSTRATIONS 

-WIRELESS TELECRAPHY-

25 CENTS 

a microphone detector. 
a simple antenna. 

spark gap muffler. 
1000-ohm relay. 
carborundum detector. 
bare point electrolytic de¬ 

tector. 
selective tuner with weed¬ 

ing out circuit. 
a coil vibrator attachment, 
an electrolytic detector, 
suspend and insulate aerials, 
an iron pipe aerial. 
a tantalum detector. 
a small transformer. 
a transmitting helix. 
a potentionmeter. 
an interupter and detector 

combined. 
an electrical resonance ap¬ 

paratus. 
a wireless without aerial. 
a talking condenser. 
a two-mile wireless station. 
a tuning coil. 
a silicon detector. 
the simplest and most effi¬ 

cient wave detector. 
a wireless by speech only. 

The Induction Coil as a means of amusement. 
Interrupters. 
How to build an efficient Spring Vibrator. 
Construction of an Independent Vibrator. 
Simple Wehnelt Interrupter. 
An Adjustable Impedence Coil. 
A Tesla Coil. 
A Tesla Disruptive Coil. 
Air Insulated Tesla Coils. 
A largeDemonstration Tesla Coil. 
Experimenting with the Tesla 

Coil. 
The High Tension Transformer. 
How to build one-half to 3-kilowatt 

Closed Core Transformers. 

APPENDIX 
Table of Spark Coil Dimensions one inch 

to twenty inch. 
Table of Spark Coil Dimensions, one 

inch to twelve inch, heavr tpari. 
Table of Dimensionsone-quarter inch 

to ten inch with enamel wire sec¬ 
ondaries. 

Table of open and closed Core Trans¬ 
formers J4 to 3 K. W. A 14 INCH SPARK COIL 

tÎhu 2Í c laSf iPla™Condensers’ for Transformers up to 5 kilowatt and spark coils 1 inch to 12 inch 
Table of Sparking Disunces for various voltages. inductivities Select“ es S meioi of finding condenser capacity. 

Table of Soft ~ 

PRICE, 25 CENTS. PREPAID 

HOW TO MAKE WIRELESS INSTRUMENTS “Äfe' 
BY 20 WIRELESS EXPERTS 

233 FULTON ST 
NEW YORK 

I CONTENTS I 
The Induction Coil, its history 

and theory. 
Coil Construction. 
Secondary Coil impregnation. 
Electric Stars 

ll Construction of Induction Coils and Transformers 

llluLtrXía,,Ciea7 <̂  different pieces of apparatus, each fully 
'¿".sxrate r Phot°9 raPhs of the actual apparatus, diagrams, dimensions «Jh 

necessary P^ces will be found in great profusion ’ a,menslons and
A book that every experimenter and amateur in the wireless art must possess. 
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The NATIONAL SPORTSMAN 
Is a monthly magazine for lovers of Sport with Rod, Dog, Rifle or Gun 

It treats of the things you love best—field, wood, stream, song of reel, crack of rifle, and the 
joyful, restful things of true camp life. It is the great Stop Worry magazine of America, lures 
you away from the grind of work, puts new life in you and shows you the happiness of the 
Great Right Way. To read the National Sportsman is to live all the year in the glorious open— 
twelve delightful trips of fishing, hunting, camping, tramping, in pleasant companionship with 
the blazers of the way. Among our big brotherhood bunch of over one hundred thousand sub¬ 
scribers the National Sportsman is fondly known as “Head Camp”—just like a big camp in the 
woods where good fellows gather around the fire smoking their pipes and spinning stirring 
tales. Fortunate is he who can break away for a brief outing each year, but the contents of the 
National Sportsman each month will keep your heart warm and red blood a-sizzllng All the Time. 
Come, brother, draw up around the fire, light up and enjoy yourself. Join our bunch now by 
sending us a dollar for a year’s subscription by return mail. The invite is up to you. Our 
fellows are waiting for you. 

DO YOU KNOW? AKE YOU IN DOUBT? 
The National Sportman Will Help You 

With Its 160 pages a month, crammed full of stories of outdoor sport and adventure, actual 
experiences of true sportsmen, and abundantly Illustrated with pictures from life, each issue of 
the National Sportsman Is a complete library of practical Information—nearly two thousand 
pages a year! Through its pages thousands of fishermen, hunters, campers, canoeists have 
learned where and how to secure the best of sport and the kind of equipment necessary. Be¬ 
sides, each subscriber has free use of our Information Bureau which will furnish upon request 
any sort of particular information he may desire. Any time you wish to know HOW, WHEN 
and WHERE to go with full particulars as to outfit needed the National Sportsman will gladly 
furnish the information you need entirely FREE OF CHARGE and with no obligation whatever 
on your part. 

THE NATIONAL SPORTSMAN—THE SPORTSMAN’S BIBLE 

Teaches the True Gospel of the Glorious Open 

Instructs by most attractive means of story and picture how to 
avoid failures by studying the most successful methods of experienced 
sportsmen. Contents each month are a live and up-to-date com¬ 
mentary on all matters pertaining to Fishing, Hunting, Camping— 
when and where to go, selection and care of outfits; briefly, a thou¬ 
sand subjects of interest to sportsmen constantly undergoing rapid 
fire of intelligent discussion in every issue. It is brim full of rich 
stuff for red blood—the sort you will sit up to read if it takes all 
night to do it. It is the best literature in the world for man or boy, 
for it teaches you how to get the most out of life—The Great Right 
Way. Subscription Price $1.00 a Year. 

SPECIAL OFFER 

Send us $1.00, on receipt of which we will enter your name 
on our subscription list for one year, and send you by return 
mail one of our heavily burnished Ormolu Gold Watch Fobs 
(regular price 50 cents) as here shown, with russet leather 
strap and gold-plated buckle. 

This fob answers the same purpose among sportsmen that a 
Masonic, Odd Fellow, Elk, or college emblem does In those 
fraternal orders. It serves as an easy and agreeable Intro¬ 
duction among our readers and friends, which Is the greatest 
outdoor sport fraternity in the world, one hundred thousand 
strong. When you see a man wearing one of these fobs, you 
will know he is going your way, hall fellow well met. 

IT’S ALL YOURS FOR $1.00 

Fill in attached coupon and mail today 

Name 

NATIONAL SPORTSMAN, 55 Federal St., Boston, Mass. 

Enclosed find $1.00 for a year’s subscription to the NATIONAL SPORTSMAN, and a Watch 
Fob. 

Address . 
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Wireless dissociation of America 
H K Wireless Association of America has 

III been founded with the sole object of 
furthering the interests of wireless 

telegraphy and telephony in America. 
We are now on the threshold of the wireless 

era, and Just beginning to rub our intellectual 
eyes, as it were. Sometimes we look over the 
wall of our barred knowledge in amazement, 
wondering what lays beyond the wall, as yet 
covered with a dense haze. 

However, young America, up to the occasion. 
Is wide awake as usual. 
Foreign wireless experts, Invariably exclaim 

in wonder when viewing the photographs ap¬ 
pearing in each month in the “Wireless Con¬ 
test” of MODERN ELECTRICS. They cannot 
grasp the idea that boys 14 years old actually 
operate wireless stations successfully every¬ 
day In the year under all conditions but they 
are all of the undivided opinion that 
Young America leads the rest of the 
world wirelessly. 
So far America has led In the race. 

The next thing is to stay in the front, 
and let others follow. In fact he 
would be a bold prophet who would 
even dare hint at the wonders to 
come during the next decade. The 
boy experimenting in an attic to-day 
may be an authority to-morrow. 
As stated before the Wireless Association's 

sole alm is to further the interests of experi¬ 
mental wireless telegraphy and telephony in 
this country. 
Headed by America’s foremost wireless men, 

it is not a money-making institution. There 
are no membership fees, and no contributions 
required to become a member. 
There are two conditions only. Each member 

of the Association must be an American citi¬ 
zen and MUST OWN A WIRELESS STATION, 
either for sending or for receiving or both. 
The Association furnishes a membership 

button as per our Illustration. This button is 
■old at actual cost. Price 20 cents. 
This button is made of bronze, triple silver-

plated. The flashes from the wireless pole are 
laid in hard red enamel, which makes the but¬ 
ton quite distinctive. The button furthermore 

has the usual screw back making it easy to 
fasten to buttonhole. The lettering itself is 
laid in black hard enamel. Size exactly as cut. 
On account of the heavy plating it will last 

for years and is guaranteed not to wear “bras¬ 
sy.” Beautiful solid gold button. $2.00. 
Its JlameteFTmTuch. This is a trifle 

larger than usual, the purpose being to show 
the button off so that it can be readily seen 
from a distance. The reason is obvious. Sup¬ 
pose you are a wireless experimenter and you 
live in a fairly large town. If you see a 
stranger with the Association button, you, of 
course, would not be backward talking to the 
wearer and in this manner become acquainted 
with those having a common object in mind, 
which is the successful development of “wire¬ 
less.” 
The Association furthermore wishes to be of 

assistance to experimenters and in 
ventors of wireless appliances and 
apparatus, if the owners are not 
capable to market or work out their 
inventions. Such information and 
advice will be given free. Some¬ 
body suggested that Wireless Clubs 
should be formed in various towns, 
and while this Idea is of course 
feasible In the larger towns. It Is 
fallacious In smaller towns where at

best only two or three wireless experimenters 
can be found. 
Most experimenters would rather spend their 

money In maintaining and enlarging their 
wireless stations, instead of contributing fees 
to maintain clubs or meeting rooms, etc., etc. 
The Board of Directors of this Association 

earnestly request every wireless experimenter 
and owner of a station to apply for member¬ 
ship in the Association by submitting his 
name, address, location. Instruments used, etc., 
etc., to the business manager. There is no 
charge or fee whatever connected with this. 
Each member will be recorded and all mem¬ 

bers will be classified hy town and State. 
Members are at liberty to Inquire from the 

Association If other wireless experimenters 
within their locality have registered. Such 
Information will be furnished free if stamped 
return envelope is forwarded with inquiry. 

SEND TO-DAY FOR FREE APPLICATION CARD 

SPECIAL THIS MONTH 
On receipt of 30 cents cash, stamps, or money order, we will send you above Wireless 

Button and the Third Annual Blue Book. Order to-day. 

The Association Numbered 
January 1 1912 14,583 The Greatest Wireless 

Association in the World. 

ADDRESS ALL COMMUNICATIONS TO 

WIRELESS ASSOCIATION of AMERICA 
233 FULTON STREET 

NEW YORK 
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You learn ELECTRICITY in all its 
modern applied forms by DOING 
not by theory from books. You are 
taught by “ this is the way to do it” 
Teachers and then you work it out 
with your own hands right in the 
school. And what you learn, you 
know “for keeps.” 
No classes. You get individual instruction and go ahead 
without hindrance. Day and night sessions the year 
’round. 
Fill out the coupon and receive our illustrated prospectus 
free, telling of our practical course and easy payment 
plan. 

The New York Electrical School 

26 West 17th Street. New York 

Please send me full information about your 

course in ELECTRICITY. 

NAME.. 

ADDRESS. 

The New York Electrical 
School 

26 WEST 17th STREET 
OPEN FROM 9 A. M. TO 9 P. M. 

NOT A CORRESPONDENCE SCHOOL 
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THE WIRELESS TELEPHONE 
By H. GERNSBACK 

80 Pages .... 57 Illustrations 
2nd EDITION, 1911 

A WIRELESS TELEPHONE STATION 

’T’HIS NEW BOOK, by 
* Mr. Gernsback, 

stands in a class by itself. 
It not alone describes the 

most important systems, but 
treats the subject from the 
experimenter’s standpoint, in 
such a manner that even the 
less advanced student will 
have little trouble to clearly 
grasp the matter. 
The book is the most up-

to-date one and contains a 
digest of all the latest patents 
on wireless telephony, both 
in the United States and 
abroad. 

This book is an absolute 
necessary to the rising wire¬ 
less experimenter who de¬ 
sires to keep abreast with 
the progress of the new art, 
that will within five years, 
revolutionize telephone com¬ 
munication. 
This book also contains 

directions for building small 
wireless telephone stations 
at a cost under five dollars 
for short distances up to one 
mile. 

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

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

Price Twenty-five Cents Prepaid 
CLOTH BOUND, FIFTY CENTS 

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

MODERN PUBLISHING CO. 
233 FULTON STREET, NEW YORK CITY 
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Luther Hummer 30 Days 

Tool Grinder Free Trial

Free Trial Offer. You will 

Luther Grinder Mfg. Co., 199 Michigan St, Milwaukee, Wis. 

30 Days 
Free Trial 

Has bevel gear shaft 
drive, ballbearings, grav¬ 
ity lubrication, etc, See 
illustration. Patent tool 
rests make it easy even 
for apprentices to sharp¬ 
en twist drills, saw, chis-

Easy Running Shaft Drive 
The Hummer is all steel and iron construc¬ 

tion, absolutely rigid, and without vibration. 

Dimo - Grit 
Sharpening 

Stones 
Ask your dealer for 
Dimo-Grit Sharpen¬ 
ing stones, the fastest 
stones especially 
suitable for steel. 
Look for the name 
“Dimo-Grit” 

els, etc. 

30 Days 
Free Trial 

Write today for our 30 days* 

DIMO-GRIT, “the wheel for steel’ 
— 10 times more efficient than emery — 25 
times faster than the grindstone — will not 
draw temper. Dimo-Grit, the newest artificial 
diamond abrasive, cuts steel away in tiny 
shavings — no need of cool ng with water — 
cuts hardest steel as emery does copper. 
Dimo-Grit is especially adapted for steel. On 
the wheels of the Luther Hummer, turning 
4000 revolutions per minute, it makes any job 
of sharpening quick, easy work, Dimo-Grit 
wheels far ou1 last emery wheels. Carborun¬ 
dum wheels furnished if wanted. No other 
machine so moderate in price, saves money 
and makes work easy in so many dilferent 
wavs. It is a big economy and money¬ 
maker for anv tool user, as you can prove 
by try ¡ng it 30 days free. 

A workshop in itself— does all kinds of sharpening, 
grinding, buffing and polishing, and can be used as 
a jig, rip, and cut-off saw, lathe, force feed drill, etc., 
3Ó attachments—30 days’ Free Trial. 

be under no obligations. We will also send you an inter¬ 
esting 40 page illustrated book, descrining the Hummer, and 
containing McClure’s Magazine story of the discovery of 
artificial diamond abrasives. Write for free trial offer today. 
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FREE PREMIUMS 

lí 

lí 
MODERN PUBLISHING COMPANY, 233 Fulton St., New York 

« 

‘Electro’ 
Rheostat 
Rotary 

for 40 cents. 
Given free 

MODERN ELECTRICS 

“Electro” Lytic Bare 
Point Detector. 
Holds the world’s 
retord for long dis¬ 
tance receiving 
Mounted on hard 
rubber base Finest 
adjustment. Increase 
your receiving range 
30 to 40 per cent. 

"Electro” Lytic Detector sells for 
$1 25 (Add 12 cents for postage ) 
Given free for 3 subscriptions. 

Pony Telephone 
Receiver. 

This is the receiver 
you have long want¬ 
ed. The best one on 
the market. Hard

I rubber case. Single 
pole, powerful mag¬ 
net. Hook can be 
screwed oil. Stand¬ 
ard resistance of 75 
ohms. Receiver sells 

(Add 7 cents postage ) 
for 1 subscription. 

One Inch Bull 
Dog Spark 

Coil. 
This is the coil 
that has sent 
a message 90 
miles with a 
suitable aeri¬ 
al None bet¬ 
ter made. 
None better

looking. Has French vibrator and 
fibre casing Sells for $1.50. Can go 
by express only. 
Given free for 12 subscriptions. 

Six Inch Geissler Tube With Liquid 
A fine tube ; works on any spark coil-

Gives the most beautiful, astounding 
colors. Tube sells for 50 cents- (By 
mail extra ten cents ) 
Given free for 1 subscription. 

Electro” Amateur 
Phones, 2000 ohms re¬ 
sistance. Wound with 
No-50 copper wire Thin 
diaphragms. Leather 
covered adjustable 
headband. Weight 15 oz. 
80 per cent better than 
75 ohm phones. Phones

sell for $4.50. (Add 25 cents for post¬ 
age ) 
Given free for 10 subscriptions. 

"Electro” Junior Tuning Coil. 
Slickest tuning coil on the market 

Has solid hard rubber ends, bare 
copper winding, hard rubber sliders. 
Size, 8x3*i x3% in. Weight, lbs-
The most beautiful and most practi¬ 
cal coil made. "Electro” Tuner 
sells for $2 00. Sent by express only. 
Given freo for 5 subscriptions. 

Areo-
Flying 

Machine 
A practical 
min i a ture 
aeroplane; 
b y p 1 a n e 

Flying Machine ’^““to 
fly 100 feet 

A well constructed machine Alumi¬ 
num propeller; rubber motor Sells for 
75 cents- (Add 12 cents for postage.) 
Given free for 3 subscriptions. 

Junior Fixed Con¬ 
denser. 

Used in all modern 
receiving sets- Spe¬ 

cial dielectric giving 
o , . . , extra high capacity. 
??aL. ln hard rubber base with 

P°sts « as shown. Sells for 
jO oO. (Add 6 cents for postage). 
Given free for 1 subscription. 

"Electro” 
Medical 
Coil. Al 
quality. No 
end of fun 
with one of 

. ., these coil», 
besides its therapeutic properties 
Complete with cords and handles 
Medical Coil sells for 70 cents. (Add 
12 cents for postage.) 
Given free for 3 subscriptions. 

Zinc Spark 
Gap mounted 
on hard rub¬ 
ber base- El-
ectrodes fit-

eed with rubber handles- Pure zinc
rods- Used in all of the best sta¬ 
tions.' Spark gap sells for 60 cents-

(Add 7 cents for postage.) 
Given free for 2 subscriptions. 

ment. 
Air cool¬ 
ed. Very 
useful to 
vary the 
speed 
of mo¬ 
tors and

small lamps. Wound with non-
rusting wire-
Given free for 1 subscription. 

Wireless 
Engine. 
The 

Slickest 
little* 
engine 
ever 
placed 
on the

market. You cannot see a piece of 
wire- Has two fly-wheelsand beauti¬ 
ful balancer. Cast iron base; works 
oil one dry cell. The engine sells for 
4o cents. (Add 14c. for postage) 
Given free for 1 subscription. 

... . We offer below a complete assortment of FREE Premiums, any one of which raw be 
obtained by a little extra effort. You are now reading MODERN ELECTRICS which means it 
XV/h g°°e’ ""V" t0 your fiends. Help yourself and Help US to build up the bîggest 
Í k ?£y e'ettri<al POP«* 1“ ‘be United States. You don’t have to be a subscriber to take 

Of chance to obtain a valuable instrument for nothing; it only takes just a few 
and nbi<? ““O-, sh»w the magazine to your friend, give him a few pointers on the magazine 
forward b^et»™™» h"' 'æ 'ï” 1 8ubscrlbe- ^t the subscription, send it to us and we win 
get buÄ' hinid^et1 something‘practical'FREE?'eC ‘ Y°Ur °"“ (NEW) subscl lP“»u count. Now 

Please understand that we have an invariable rule that premiums cannot be given unless you 
ask for them, wiien sending in the subscriptions. 

S„U1;?.J0U. ??? set,Æny ‘be “bore premiums by showing this magazine to your 
a Tben 18 y°.ur chance, get tbe subscription before the other fellow 

Mil get'busy nt^nee lr°D S ACt Now’ Don ‘ delay, the offer is new now and lots of peo-

scrlbes’hls 'S 016 bCSt SeaS°n of tbe year for subscriptions. Everybody reads. Everybody sub-

Send money order, draft, express money order, cash or stamps; no checks please. 
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> 
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-ALTERNATING 
CURRENTS 

TRANSMISSION OF 
ELECTRICITY 
and power 

The Most Practical 
Electrical Library 

Name 

St. and No. 

State City. 

and handsomely bound in 
three-fourths red morocco. 
Each volume is 6 X 9 inches in 
size. They may be purchased 
in sets of five or more volumes. 
If you wish to know more about 
the most practical electrical 
library in the world, 

Send the coupon NOW. 

Box 992, SCRANTON, PA. 
Please send, without further obligation to me, full 

particulars in regard to your Library of Tech¬ 
nology, with special reference to the 

Electrical Library 

The Electrical Engineering Library is part of the International 
Library of Technology that cost 81,500,000 in its original preparation. 
It contains the knowledge given from the life experience of some of the 
best electrical engineering experts in the country, edited in a style that 
nineteen years of experience in publishing home-study textbooks has 
proved easiest to learn, to remember, and to apply. There is no other 
reference work in the world that so completely meets the needs of the 
electrician as the Electrical Engineering Library. The volumes are 
recommended by the highest authorities and are used in nearly all the 
leading universities and colleges. Not only can they be used to great 
advantage by superintendents, foremen, and engineers as an authori¬ 
tative guide in their work, but since they can be so clearly understood, 
even by persons having no knowledge of higher mathematics, they 
can be used by all classes of electricians that are desirous of advancing 
to higher positions. 

A few of the many subjects contained in the Electrical Engineering Library are as 
follows: Electricity and Magnetism; Electrodynamics; Electrical Resistence and 
Capacity; Magnetic Circuit; Electromagnetic Induction; Primary Batteries; Electrical 
Measurements; Dynamos and Dynamo Design; Direct-Current Motors; Alternating 
Currents; Alternators; Electric Transmission; Line Construction: Switchboards; Power 
Transformation and Measurement; Storage Batteries; Incandescent Lighting; Arc 
Lighting; Interior Wiring; Modern Electric Lighting Devices; Electric Signs; Electric 
Heating; Elements of Telegraph Operating; Principles of Telephony; Telephone Circuits, 
Receivers, Transmitters, Apparatus, Bells, Instruments, and Installation; Magneto¬ 
Switchboards; Electric-Railway Systems; Line and Track; Line Calculations; Motors 
and Controllers; Electric-Car Equipment; Multiole-Unit Systems; Efficiency Tests; Energy 
Regulation: Central Energy Systems, Main and Branch Exchanges; Common-Battery 
Signaling Systems; Bell-Energy System; Bell Trunk Circuits; Bell Toll and Testing 
Circuits; Exchange Wiring; Telephone 
Cables, etc. »♦♦♦»♦♦♦♦♦»♦♦»♦»••♦♦♦•♦♦♦♦♦ 

contins ?7Volumes1 dlmb^ I International Textbook Co. 
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The Electro ° (tominwnt ” Phones 

thing which no other set 
can accomplish. 

GGGG 

3500 

$1.00 

Highest Precision Phones Made in 
the United States. 

(Adopted by several Governments.) 

The Gernsback Rotary Variable Condenser 
(Patent Pending) 

We confesa that our Une of wireless apparatus has failed to be u 
complete as we desired in the past, for we lacked a rotary variable con¬ 
denser. Many of our patrons and our competitors wondered wlty we did 

W,e ,na k̂el « J»««/)- con. lenser uMng the regular intersecting 
plates but we appreciated the disadvantages of these condenser*, preferring 
to avoid selling them. The rotary plate condensers pusauss a lainkJIde 
of faults which may be briefly outlined aa follows: They short-circuit 
when subjected to a heavy blow or jar; they lo«e their adjustment after 
long use and sliort-ciruit ; they require constant mechanical attention 
often Jamming and becoming useless, (wring to the air gap of sufficient 
size by necessity between the plate*, the capacity la very low compared io 
the size, the plates being shan» edged, cause much leakage of the receiving 
currents with the corresponding lo«i of range; cannot be used horizontally 
which makes adjustment very crude and tiresome to the operator and 
many others which are too well known to mention in thia limited space 
l'® UBe . neW nica I rinciple of operation eliminating 
ALL the defecto of the rotary plate type. -

nnrt. ’I1.1!« 8660 0,11 ot t,le condenser. the working 
.P.ÎÂ 1,1 a "T*’ °Hk ty*- «••‘•heil in U.e natural grain 

P«li*hed A large mblier handle Is used for manipulating the 
SS'T W '* e a Pointer indicates the proportion of the total capacity in 
Jtcull, on a neat scale. Two of our hard rubber binding poeta are used 
on top of the box to make the connection to the receiving eel. The ap-

/ “g «nlirely contained In the oak case, makes the condenser 
oust - proof. 

We lay particular stress on the magnets of this receiver and we guarantee that 
the magnets will not lose their strength for two years We realize a wireless 
telephone receiver is not better than the strength of Its magnets, hence we 
have extended all our energies towards producing something that can be relied 
upon, practically indefinitely. 

While this head gear is the lightest on the market to-day we have not sacri¬ 
ficed its efficiency, as may be easily ascertained when testing out the sets 

Each receiver L wound to 1500 ohms per set. The head band isof German 
Silver, nickel plated and highly p hshed. 

Other points of superiority: Light rubber cap (not composition), highest 
Insulation, not only inside of the windings to insure against breakdown, but the 
beadgear Is entirely Insulated from the phones themselves. 

,,,T >'e «'riv'>1 «rraneementisof ,he la,,'st Wroved Style, .o that the phono, 
will fit the ear snugly to exclude all external noise. 

We use a six-foot pure silk covered cord with two tips. 

GUARANTEE 

Buy a pair of these phones and if it is not as sensitive and not as satisfactory 
as any set you have ever seen or if it does not compare in efficiency with any 
other make return it to us and we will give credit for same at once. 

Ko. 0000. Electro “Government" Phones, as described, $7.73 

th. '« h fou wiob 
CAPACITY .01 MICROFARAD 

„ SI». IKK, 4% inch«. TOiH. VÆ ”• copy. 
No. 3.100 Gernshnrk Rntan Variable rundender (patenta pending) 

We have sold more Wireless Telephone Receivers during the past nine years than 
all the rest of our competitors combined, and while we thought thatour No 1305 
Phones could not be improved in any way. we have had right along a demand for 
a higher price receiver and after experimenting for two years we have at last 
gotten out a high grade professional type which eclipses anything shown 
heretofore. ° 

We still maintain thatour No. 1305 Phones cannot be matched for the price 
anywhere and today the same as years ago. they hold theirown against receivers 
selli ng from $13.00 all the way up to $20 00 a set. 

The difference between our “Government" phones and the 1305 type is merely 
in workmanship. ' * 

i< .. 1recelve.r «h® 11« made aluminum which makes them considerably 
lighter than other sets. The diaphragm is n..t enameled . It is plain metal but 
is of an extraordinary thin dimension, which increases the sound quite a little 
M  T,,e ma«net«are wound with No. 50 B. & S. SINGLE SILK COVERED WIRE 
NOT enameled wire. 

The magnets are a great deal more powerful, being made of the best imported 
Swedish steel, which we guarantee. 

The Magnetic power of this receiver is the highest of any and the entire head-

tban condensers using intersecting plate« The nartaA^Zs' p,artB' be stated that these are far simpler 
11 U l»Poa»lble tor ihr condenser to’,et out of o’r’le? In cínaMum,« UD|“> "lUl 0« friction or opportunity for »»u 

Th.’ Ära^^^^ U. adiustmpnt . 
■n extremely high capacity, which I*"guaranteed to’ hl'riT' , an «‘h “¡.dielectric material, give» the condensar equal dimensions. guaranteed by us to be at least ten times that ol any other variable condenase of 

condenser S “.nJrÂ.Tní^ » “«t “ndarriood that thia I. a »«Irin, 
i1" " t ̂i^pwî si ten*ioncurrenL 11 wiu not br“k d°™ 50 pintes with sharp edges t»eiiig used, leakage is impossible 

is -j-Hf. „ , _ , _ 
... »7» .........  „., 
manipulation h,le •«W“«1*«« the condenser, giving greater accuracy, and lew effort in th« 

adlustmenV^nír^fhe^háõdil' has' been^léft^a^th^Mln^delklT'^ r’^’h i! '* holds any 
just ment. ine po nt «wired. No amount of shaking or vibration can affect the ad-


