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Wireless Association of America 

best only 

assistance to experimenters and In¬ 
ventors of wireless appliances and 

ean 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 by 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.1

'° The Association furthermore wishes to be of 

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 
two or three wireless experimenters 

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.”' Beautlfu^olidgold^utton^2j00. 
Its ^^Jete^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-

—w H E Wireless Association of America has 
been founded with the sole object of 

W 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. „ . .m
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 aim is to further the interests of experi¬ 
mental wireless telegraphy and telephony in 

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 ci ti-
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 
sold at actual cost. Price 20 cents (no stamps 
nor checks). 
This button is made of bronze, triple silver-

olated The flashes from the wireless pole are 
laid in hard red enamel, which makes the but¬ 
ton quite distinctive. The button furthermore 

SEND TO-DAY FOR FREE APPLICATION CARD 

SPECIAL.—As seen above, the Association Button is sold for 20 cts usually. Up 

to April 15th we will accept 15 cts., coin or stamps, for this beautiful button. 

This is a special offer, and will positively not be made again. 

The Association Numbered 
March 1, 1911 

The Greatest Wireless 
Association in the World. 

ADDRESS all communications to 

WIRELESS ASSOCIATION of AMERICA 
233 FULTON STREET 

NEW YORK 
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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 I.—Continued. 
9. CONNECTIONS. 

there are several batteries, all of 
the same kind, one connects them 

usually in such a manner with a copper 
wire, that the copper or carbon, posi¬ 
tive pole (+) is connected with the 

Fig. 8 
zinc, negative pole (—) of the next 
battery, and so on. This is called series 
connection, or connection for tension, 
fig. 8. 

Fig. 9 
If one connects all the negative poles 

together and all the positive poles to¬ 
gether, fig. 9, we have the parallel con¬ 
nection, or connection for quantity. 
10. ELECTROLYSIS: RITTER1, 

1800; CARLISLE-, and NICHOL¬ 
SON3, 1801; H. DAVY, 1802. 

With three good batteries, connect¬ 
ed in series, we can decompose water 
into its two chemical elements. 
Take two glass tubes of about 

inch diameter and 6-8 inch length, and 
close one end of both with rubber 
corks, fig. 10. Through these corks 
wires are passed, to which are connect¬ 
ed thin pieces of lead strip. Now fill 
the two tubes with acidulated water 
(water 20 parts, sulphuric acid 1 part). 

1 Ritter, John William, 1776-1810, physicist. 
2 Carlisle, 1763-1840, physician of London. 
3 Nicholson. 1753-1815, civil engineer of London. 

and place them in a small battery jar 
containing the same acid mixture. If 
we connect now the two wires of the 
tubes with our battery, we will immedi¬ 
ately see numerous gas bubbles, which 
rise from the lead strips. The gene¬ 
ration of the gases is always in a cer¬ 
tain proportion, namely, for each one 
part of oxygen (O) there are invaria¬ 
bly two parts of hydrogen (H). The 
chemical symbol of water therefore is 
termed H2O. 
The mixture of the two gases is 

highly explosive when brought in con¬ 
tact with a naked flame. During the 
explosion the two gases re-unite to 
water. It is to be noted that the posi¬ 
tive current flows through the solution 
to the strip on which the hydrogen is 
generated ; or, in other words, the cur¬ 
rent flows through the solution to the 
hydrogen, but in the outside circuit 
from the copper or carbon to the zinc. 

Fig. 10 

ANALOGY. 
Imagine a pond which is situated 

high enough and contains enough wa¬ 
ter so that the outflowing water will 
be able to operate a mill-wheel for one 
hour. If the pond has a capacity of 
ten times as much water, the water o/ 
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the pond will then be able to operate 
ten mill-wheels placed side by side for 
one hour. This compares with the 
parallel connection of a battery. 

But if we take the original pond and 
elevate it to ten times its former height, 
we can place ten mill-wheels one below 
the other, and the water will run the 
ten wheels in the same fashion, for one 
hour. This is the series connection. 

Fig. 11 
11 CHEMICAL REACTIONS IN A 

BATTERY. 
(A) Experiment. 

Construct a cell as shown in fig. 11. 
It is made by taking two glass plates 
between which a piece of soft rubber 
tubing is held as shown. The plates 
are pressed tightly against the tubing 
by means of stout twine wound 
around the four edges of the plates. 
The vessel is now filled with acidu¬ 
lated water. If we introduce a clean 
copper rod or an amalgamated zinc 
rod into the solution no chemical ac¬ 
tion is observed. 

If we now connect the zinc and cop¬ 
per rods by means of a copper wire 
as shown, we immediately notice a 
great many gas bubbles on the copper 
rod ; they contain hydrogen. If we dis¬ 
connect the rods the gas generation 
ceases, but recommences at once, even 
if we connect the rods, inside of the 
solution. 

These phenomena also take place if
one uses, instead of the copper, plati¬ 
num or carbon. 

(B) Explanations. 
All acids are mainly composed of 

two parts : one a powerful electro-nega¬ 
tive constituent, which may be a sim¬ 
ple body, such as chlorine, iodine, bro¬ 
mine, or a composite body, such as 
NH3=ammonium, etc., and the other 

a powerful electro-positive body, such 
as hydrogen or oxygen. 

The constitution of acids is repre¬ 
sented as follows: HCl=muriatic 
acid; H2SO4= sulphuric acid; HNO3= 
nitric acid, etc. 

If zinc acts on an acid, it has the 
tendency to displace the hydrogen out 
of the solution, and to take on the elec¬ 
tro-negative part of it ; the acid thereby 
loses its power and becomes neutral¬ 
ized. 

One atom of zinc is able to replace 
two atoms of hydrogen, so that it can 
replace the latter into two equivalents 
of such acids, which in the molecule 
contain only one atom of hydrogen. 

In all batteries which generate elec¬ 
tricity by means of acids, the follow¬ 
ing processes take place : 

2 HCl+Zn=ZnCl2+H2; 
H2SO4+Zn=ZnSO4+H2 ; 

or generally, if we term the electro¬ 
negative part X : 

H2X+Zn=ZnX+H2
We learn from this that no battery 

can generate electricity without de¬ 
composing zinc. On the contrary, the 
quicker the zinc is consumed in a use¬ 
ful manner, the greater the electrical 
effects will be. If, however, zinc is 
consumed when the battery performs 
no work, this means simply so much 
waste. 

For this reason, ordinary zinc should 
never be used in acid batteries. Chem¬ 
ically pure zinc, to be sure, is not con¬ 
sumed in a battery during open cir¬ 
cuit, but it is too costly to be used to 
any extent. However, when zinc is 
amalgamated, it has almost the same 
properties as chemically pure zinc, and 
should therefore be used by all means 
in any battery containing acids. 

Sulphuric acid (concentrated) may 
be cleansed conveniently of all im¬ 
purities, by mixing 1,000 parts of the 
acid with 4-5 parts of linseed oil and 
stirring the contents well, but with 
care. Arsenic, lead, etc., which attack 
the zinc and which are usually found 
in commercial sulphuric acid, are en¬ 
tirely removed by this treatment. 
12. CHEMICAL REACTIONS IN A 

BATTERY AND ELECTRIC 
CURRENT. 

(A) Experiments. 
If we place a thermometer between 

the electrodes of a battery, fig. 12, it 



MODERN ELECTRICS 685 

will register a certain amount of heat 
if we short-circuit the battery. 

If we connect one pole of the bat¬ 
tery with the top knob of the electro¬ 
scope, fig. 13, and if we ground the 
other pole of the battery, the gold leaf 
of the electroscope will change its nor¬ 
mal position, indicating the presence 
of current. 

Referring again to fig. 12, if we con¬ 
nect the poles of the battery with the 
galvanometer or voltmeter, G, the 
needle will show a certain deviation, 
but the thermometer will not register 
any appreciable amount of heat. 

(B) Conclusions. 
As long as there is no current out¬ 

side of the battery, the chemical ac¬ 
tivity or energy is transformed into 
heat, or thermal energy; if a current 
is flowing, however, there is, in addi¬ 
tion, a certain amount of electrical 
energy. The latter, in the inside of the 
battery, flows to the positive {element) 

Fig. 12 

metal, which is not attacked by the 
acid from the other negative (ele¬ 
ment) metal, which is decomposed. 

The force which excites a current in 
a battery and drives this current 
through the outer circuit, is termed 
electro-motive force (EMF), or ten¬ 
sion, or potential difference. It has the 
symbol E; the practical unit is called 
the volt. The EMF is the cause of the 
tension ; potential difference is the dif¬ 
ference of the tension between two dif¬ 
ferent points of a conductor traversed 
by a current. These terms, also the 
term current itself, can be understood 
and studied best by comparing with 
water flowing in pipes. 

(C) Analogies. 
1. Water driven into a tank which 

is located higher than the pump will 
always tend to return to its former 
level on account of gravity, and ac¬ 
cording to the law of communicating 
tubes (water pipes). This tendency of 
the water, or water moving power, is 

the greater the higher the water has 
been driven up, and represents the 
term electro-motive force. A fountain 
necessitates a high water power. If 
one compares the different heights of 
different water tanks, it is evident that 

Fig. 13 

one must take the height of one sur¬ 
face as zero, from which the positions 
of the others may be measured. It is 
the same with heat, where one has ap¬ 
pointed a zero point, (centigrade ther¬ 
mometer), namely, the temperature at 
which ice melts. 

For electricity we have as the zero¬ 
point (potential zero) the earth, the 
same as we begin measuring water sur¬ 
faces from the surface of the ocean. 
2. We can furthermore compare any 

electric generator with an airpump, 
which presses air into all points of a 
closed vessel. A gas compressed with 
a great pressure has an extraordinary 
tension, a very high potential. From a 
small container, such a gas will escape 
with a loud hissing noise all at once; 
this is well compared with the ordinary 
discharge of a Leyden jar—a single 
loud report, that is all. 

If, however, the compressed air es¬ 
capes slowly through a very fine noz¬ 
zle of a large container, under small 
pressure, there will be hardly any 
noise. In this way, however, the escap¬ 
ing air may do useful work, such as 
driving a fan, etc. Such work may be 
done with a steady flowing electrical 
current, which has a moderate tension 
(pressure), and shows itself as light, 
heat, mechanical movement, chemical 
work, etc, whichever the case may be. 
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If, on the other hand, we pump the 
air out of a container, creating a par¬ 
tial vacuum in it, there will be, never¬ 
theless, a great amount of power in it, 
because as soon as the air is allowed 
to flow back into the container, the air 
can be made to perform work. With 
air, however, such an under-pressure 
cannot be carried to a figure very much 
below the ordinary air pressure. The 
electrical energy composed of over¬ 
pressure is termed a positive charge, 
the one for under-pressure a negative 
charge. 

3. When water flows through a pipe, 
we must take into consideration sev¬ 
eral things; first, the height of the fall ; 
second, the quantity of water which 
during a given unit of time flows 
through a given section of the pipe; 
third, the retardation or resistance 
which the water meets in flowing 
against the walls of the pipe. 
‘ In the same fashion the electric cur¬ 
rent finds a resistance not only in the 
connecting wire, but also inside of the 
battery itself. The force of a current 
therefore will be the greater, the higher 
the EMF (E) and the smaller its re¬ 
sistance. 

These three values are expressed in 
Ohm’s1 law in the formula C=| 
i. e. the current (amperage) grows 
with the EMF (voltage), and de¬ 
creases with the resistance. 

(D) Nernst Theory. 
When two solutions are separated 

by a porous diaphragm, both will 
either pass through the diaphragm, al¬ 
though in uneven quantities, or the 
transit (Osmose) is one-sided only. 

In a Daniell battery, according to 
Nernst, the zinc atoms have positive 
charges, and perform an over-pressure ; 
(the diluted sulphate of zinc solution 
is more effective than the concentrated 
one, because it passes more quickly 
through the porous wall) ; the loose 
copper atoms separate themselves eas¬ 
ily as copper on the copper electrode, 
and thereby transplant their charges to 
the latter. When the current flows the 
zinc sends continuously positively 
charged atoms (Ions1) into the solu¬ 
tion, and simultaneously at the copper 
electrode just as many copper atoms 
go from the solution. These charges 
1 Ohm, Simon, 1787-1854, physicist. 

which the atoms lose continuously 
flow constantly through the connect¬ 
ing wire and thence back to the zinc. 

1 Ion, from the Greek, to go, to travel. 

THE TILTED GOLD LEAF ELEC¬ 
TROMETER. 

SHE tilted electrometer recently 
brought out by the Cambridge Sci¬ 

entific Instrument Company was intro¬ 
duced by Mr. C. T. Wilson in 1903. It 
has a small capacity, and owes its high 

sensitiveness to its ability to control 
the conditions under which a freely 
hanging gold leaf is attracted out oi 
the vertical by an inclined charged 
plate in its proximity. It is possible to 
adjust the instrument so as to work as 
near as is desired to the region where 
the conditions give best results for 
any given kind of test. 

The leaf is contained in a metal case 
and is observed by a microscope, the 
plate being maintained at a steady 
potential. The improved pattern of 
electrometer has been designed with 
the co-operation of Mr. C. T. Wilson 
and Dr. G. W. Kaye, and offers a num¬ 
ber of convenient points for working. 
By its means the electrification due to 
the “splashing” of mercury was dem¬ 
onstrated at the recent Physical So¬ 
ciety’s Exhibition held in London. 

PLATINUM $43 AN OUNCE. 
Platinum, which is far more costly 

than gold, has been advancing rapidly 
in price in the last few weeks. On 
March 10th it was quoted in Maiden 
Lane at $43 an ounce for hard platinum 
and $41 an ounce for the soft metal. 
These are the highest prices ever 
reached, and indicate an advance of 
about $10 an ounce in the last six-
months. 
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An English Thermo-Electric Generator 
By Frank C. Perkins. 

JÏTOR more than a quarter of a cen-
tury it has been known that elec¬ 

tricity could be generated by the heat¬ 
ing of certain metals in contact with 
each other, forming the thermo-elec¬ 
tric couple or thermo-pile. Various 
forms of thermo-electric generators 
have been devised for supplying elec¬ 
tricity from the heat of gas, but as the 
amount of current is small, they have 
not been extensively utilized. 
The accompanying illustration shows 

an English thermo-generator of Da¬ 
vidson type designed and constructed 
in London, which is said to be a most 
practical form, by means of which an 
electric current is generated from the 
heat supplied by a gas burner, or by 
means of a vaporized gas generated by 
a lamp burning methylated alcohol. 
As indicated in the accompanying il¬ 

lustration, this thermo-generator con¬ 

sists of two metal plates, the lower 
parts of which form legs fixed to a base 
board, with two rows of hollow copper 
tubes placed vertically between them. 
These hollow copper tubes are connect¬ 
ed at the top, each with a neighboring 
element, forming a series of electric 
couples. These are heated by a gas 
burner or a lamp burning methylated 
spirit; in the latter case a handle being 
connected to a round tube which runs 
directly through the apparatus be¬ 
tween the copper tubes, the round tube 
being perforated at intervals through¬ 
out its entire length. The ends of the 
series of elements of this thermo-gene¬ 
rator are connected to terminals sup¬ 
plying the current to a storage battery 
of two to four volts, for charging the 
same or for illuminating small surgi¬ 
cal lamps operating faradic coils, etc. 

It is stated that a steady electric cur¬ 
rent is provided by this thermo-genera¬ 
tor for light cautery work, or for an 

ophthalmoscopic lamp. When a lamp 
using methylated spirit is utilized for 
supplying the heat, a gas is given off 
which travels through the perforated 
tubes, and a light is applied to each of 
these perforations. It is said that with¬ 
in a minute electricity is generated, 
which may be used for lighting surgi¬ 
cal electric lamps or recharging small 
accumulators. When ordinary illumi¬ 

nating gas or natural gas supplies the 
heat, it is only necessary to attach one 
end of a rubber tube to the apparatus 
and the other to a gas jet, turning on 
the fuel, and lighting up the gas at the 
perforations of the tube, when electric 
current is at once generated, the appa¬ 
ratus operating for hours continuously, 
doing away with dry batteries entirely 
for the light service for which it is in¬ 
tended. 
A 20 ampere-hour accumulator of 

two volts is connected to the thermo¬ 
generator for cautery service, a two-
way switch being provided. It is held 
that after the gas has been turned on 
full, or the spirit lamp light for three 
or four minutes, the flame should be 
lowered to one-half the normal height, 
as only sufficient heat should be em¬ 
ployed to supply enough current to 
eliminate the lamp. It is stated that 
too much heat continually employed 
will melt the metal connections, while 
no more electric current will be gen¬ 
erated than with less heat. It is held 
that after awhile an oxide deposit will 
form between the rows of terminals 
above the flame and this should be re¬ 
moved while hot, when the gas is still 
burning. These thermo-generators 

(Continued on Page 711) 
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Bela Gati Experiments. 
By A. C. Marlowe. 

(Paris Correspondent “Modern Electrics.”) 

A NUMBER of interesting experi¬ ments upon telephones are be¬ 
ing made at Budapest by M. Bela Gati, 
who is one of the leading engineers 
connected with the Austrian telephone 
department. He wished to find out 
which was the best kind of micro¬ 
phone to use in long-distance work, 
and for this purpose he experimented 
with apparatus which produced simple 
sounds having high or low pitch, and 
then measured the current which the 
microphones gave in the various cases. 
Our present photograph illustrates 
some of his apparatus, using a sound 

producer resembling a siren, of the 
Stern type, and placed before the mi¬ 
crophone, this latter being mounted 
with a battery and a transformer pri¬ 
mary. To the transformer secondary 
is an instrument for measuring the 
pulsatory currents which the micro¬ 
phone gives. The air tank seen in the 
rear is used with the sirens. Instead 
of using an electrostatic instrument for 
measuring, he finds that the barretter 
is much the best. The results of his 
tests show that we should seek to use 
a telephone transmitter carrying a 
high current, thus confirming the 
method already used by Egner and 
Holmstrom in Sweden for long-dis¬ 
tance work. M. Bela Gati finds that 
the central battery type of microphone 
is to be preferred to many others for 
use on long distances. 

Following this work he carried out 
long-distance transmission on a 1,575-

mile loop of telephone line passing 
around the country between Budapest, 
Fiume and other towns, and return. 
As about 18 miles of this is in under¬ 
ground cable, he figures out that com¬ 
pared with the Swedish engineers’ 
test at Stockholm on 1,978 miles, he 
covers a distance which in practice 
equals 2,400 miles, and thus claims 
to have made the record, at least for 
Europe. He hopes to be able to tele¬ 
phone clear across the continent be¬ 
fore long. 

WIRELESS FOR MOVING 
TRAINS. 

Wireless telephoning from a moving 
train is expected to be in successful 
operation in less than a year, according 
to Dr. Frederick H. Millener. 

Dr. Millener told of his experiments 
before several hundred members of the 
New York Railroad Club at the Engi¬ 
neering Building, 29 West 39th street. 

Dr. Millener has been in the employ 
of the Union Pacific as an electrical ex¬ 
pert forfiveyears, and has been at work 
at Omaha to devise a method of sig¬ 
nalling moving trains without physi¬ 
cal connections with them. The solu¬ 
tion to his problem he found in the 
wireless telephone. 

“Two wireless stations will be estab¬ 
lished soon,” said Dr. Millener, “one at 
Sidney, Neb., and the other at Chey¬ 
enne, Wyo., one hundred and three 
miles apart, on a single track line. We 
expect to keep up communication with 
moving trains between these stations 
and others that will be established. 
Wires will be stretched on top of the 
cars. 
“The wireless telephone which we 

have devised and have been using in 
Omaha is sufficiently powerful for mes¬ 
sages to be received from a considera¬ 
ble distance, simply by attaching the 
receiving apparatus to an ordinary um¬ 
brella held over the operator’s head. 
The ordinary telephone head set is 
used by the person receiving ” 
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Wrlitt ürtter. 

Speed-Meters for Projectiles. 
REMARKABLE apparatus re¬ 
cently designed by Messrs. 

Hartmann & Braun of Frankfort-on-
Main allows the speed of a projectile 
to be determined simply by its dis¬ 
placement on a rotating cylindrical 
drum, the speed of which is ascertained 
by means of a frequency-meter. 

It will be readily understood that a 
projectile traversing the axis of this 
drum will pierce it at two points, situ¬ 
ated at the ends of a diameter, as long 
as the drum is at rest. However, by 
setting the drum rotating, the point 
where the projectile leaves it is dis¬ 
placed by an angle corresponding to 
the time taken in traversing the diam¬ 
eter of the drum. The displacement of 
the projectile holes as against the ends 
of a diameter obviously is the larger 
as the diameter and speed of rotation 
of the drum are more considerable. 
Since these two factors are known, the 
displacement of the holes immediate¬ 
ly gives the speed of the projectile. 

The apparatus comprises, in addition 
to the rotating drum, two screens fixed 
at equal distances in front and at the 
back respectively of the drum, for ad¬ 
justing the position of the trajectory 
relatively to the axle of the rotating 
•drum, and for making due allowance 
for any small deviation in calculating 
the speed. 

The direct-current motor driving the 
■drum comprises a current interrupter 

in the form of a switch breaking a sec¬ 
ondary circuit at a frequency corre¬ 
sponding to the number of turns of the 
drum, as determined by a frequency¬ 
meter which allows the speed of the 
drum to be adjusted to any given fig¬ 
ure, say, 2,000 r.p.m. 

The whole outfit can be transported 
in a very handy box of small dimen¬ 
sions. 

Sign-Boards for Electrical Fire 
Alarms. 

In connection with the luminous fire 

indicator boards designed by Messrs. 
Mix & Genest of Berlin, the various 
figures are made up of individual sec¬ 
tions similar to those of the familiar 
electrical sign-boards. The lamps are 
located in subdivided sheet metal 
drums arranged behind a transparent 
glass pane. In addition to numerals 
there can be produced different kinds 
of ornamental figures, such as circles, 
crosses, stars, and the like. 

These luminous indicators can be ac¬ 
tuated either by a hand indicator, com¬ 
prising a system of three rotary 

(Continued on Page 693) 



690 MODERN ELECTRICS 

Cathode Ray Tele-Photography 
By Dr. Alfred Gradenwitz (Berlin) 

The greatest drawback in connec¬ 
tion with tele-photography is the iner¬ 
tia of the selenium cell or other photo¬ 
electric element used in the transmis¬ 
sion of luminous impressions. Cath¬ 
ode rays, owing to the instantaneous¬ 
ness of their electro-magnetic deflec¬ 
tion, allow a tele-photographic receiv¬ 
er free from any inertia to be con¬ 
structed. 
The following scheme has been re¬ 

cently suggested by two German in¬ 
ventors, Messrs. Dieckmann and 
Glage*: A bundle of cathode rays is 
limited by a diaphragm pierced with a 
fine hole, through which only a thin 
pencil of rays is allowed to pass. The 
style of the transmitter throws into 
four electro-magnets, two current com¬ 
ponents acting on the beam of light 
so as to cause it to perform the same 
movements as the style, simultaneous¬ 
ly with the latter. The beam of light 
thus sets up, in some convenient sub¬ 
stance, such as chalk, a fluorescence 
producing in the observer’s eye the 
impression of a continual light line 
which comprises the various positions 
of the luminous point. A few seconds 
are thus sufficient to reproduce in the 
receiver any signals or handwritten 
words. In connection with the trans¬ 
mitter the motion of the style is de¬ 
composed into two components con¬ 
verted into current intensities, which 
expedient has long been used in telau-
tography. 
The following modification of the 

same process is more convenient for 
practical purposes : A small dynamo 
connected to a voltage regulator pro¬ 
duces currents exciting the electro¬ 
magnets so as to cause the beam of 
light continually to perform a vertical 
alternate motion, each individual 
movement entailing a small lateral dis¬ 
placement. This is how the luminous 
point, in about .1 second, lights a 
square of 3 cms by 3 cms. As each 
luminous impression lasts beyond the 
actual duration of the impulse, the eye 

sees a luminous square made up of 
individual instantaneous impulses. 
The transmitter likewise comprises 

a square of 3 cms by 3 cms, lighted in 
succession by minute metal brushes, 
synchronously with the square of the 
receiver, the time required for com¬ 
pleting the lighting of the square like¬ 
wise being .1 second only. A bat¬ 
tery is connected on one hand to the 
metal brushes, and on the other, 
through the line, to two electro-mag¬ 
netic coils, the working of which is ex¬ 
plained in the following: 
A small metal pattern intended to 

be made visible at the receiving sta¬ 
tion is connected in front of the trans¬ 
mitter square, through the telegraph 
line, to the other terminals of the elec¬ 
tro-magnetic coils. This is how the 
small brushes will “feel” in succession 
the various parts of the metal pattern, 
closing each time the line-current 
through the electro-magnetic coils. 
The latter accordingly deflect the 
cathode rays already in front of the 
diaphragm so as to cause the luminous 
point on the screen to disappear at 
each current closure. At each contact 
between the brushes and the metal pat¬ 
tern at the transmitting station, all the 
spots, corresponding to contacts in the 
transmitter square, thus appear black 
in the receiver : a silhouette of the pat¬ 
tern appearing on the luminous square. 
As the luminous spot, after lighting 

in 1-10 second the whole of nine square 
centimeters, again begins the same 
motion, the silhouette of the pattern 
on the receiver square will follow ac¬ 
curately and continuously any motion 
performed by the pattern of the trans¬ 
mitter. According to this arrange¬ 
ment, .0002 second suffices for produc¬ 
ing one picture element. 
The process above described is the 

only one in connection with which the 
time of production of luminous spots 
can be reduced sufficiently for the first 
luminous impression not yet to have 
vanished by the time the whole surface 
has been lighted, thus producing the 
illusion of a continuous image. More-

•Zeitschr, f. Schwachstromtechnik. No. 22. 1910. (Continued on Page 697) 
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Resonance Experiments with Rotating Electric 
and Magnetic Forces 

By Marvin Ferree. 

this paper I shall describe some 
cl experiments which illustrate how 
high frequency electric and magnetic 
fields can be produced in closed cir¬ 
cuits, and also I shall show that oscil¬ 
lating currents flowing in a closed cir¬ 
cuit are capable of operating a two-
phase motor by resonance, and further, 
that it is possible to derive therefrom a 
dual tension of different phases which 
describe trajectory circles at the brush 
end of the cathode rays in a Braun 
tube. 

The general arrangement of the dif¬ 

ferent devices for demonstrating these 
rotary currents is shown in Fig. 1. The 
closed circuit consists of a condenser 
K, a variable inductance, A B, and a 
spark gap, S, all of which are connected 
tc an induction coil energized by alter¬ 
nating currents. Inserted in the closed 
circuit is a small high-frequency two-
phase motor, while on the right is a 
subsidiary closed circuit which serves 
to recover the rotary electrostatic 
forges. 
The inductance, A B, is formed of a 

circular coil of insulated wire wound 
spirally upon a wooden spool having a 
diameter of about 12*4 inches and a 
cross section of 1 1-16 inches, while the 
copper wire has a diameter of 5-64 
inches. The wire spiral is based on its 
upper surface, so that the contact 
brushes Sj and S2 on the ends of the 
movable insulated arm make firm con¬ 
tact with oppositely disposed turns of 
the coil. 
When the contact brushes rest on 

the points A B, the potential difference 
in the subsidiary circuit will be maxi¬ 
mum, but when the brushes are 90 de¬ 
grees from A B, the potential difference 

will be minimum, hence by turning the 
arm to various points the potential dif¬ 
ference at C D can be regulated as the 
reactions of the circuit, which includes 
the coil R1 and the condensers C1 and 
D1, require. 

In the subsidiary circuit a bank of 
lamps, L, is placed for regulating the 
resistance of the circuit ; a primary coil 
of a Tesla transformer is shown at R, 
while the secondary coil is indicated at 
R1. Connected to the condensers C1 
and D1 are a system of coils, E1 E1 
and F1 F1, Fig. 2, the latter sliding 
within the former so that the degree 
of inductive coupling may be varied at 
will. To the binding posts, 1, 2 and 3, 4 
of the coils, is attached the Braun tube 
by which the two-phase oscillatory 
currents are rendered visible and which 
may be photographed. This arrange¬ 
ment permits of close tuning and of 
varying the phase difference. 
The apparatus for producing the ro¬ 

tary magnetic fields is shown in Figs. 
1 and 3, and consists of a single turn of 
large copper wire sustained in a verti¬ 
cal plane and connected to the induc¬ 
tance A and the condenser K. Inside 
of this turn of wire is a coil of fine 

Fig. 2 
wire wound in the form of a rectangle, 
and shunted around this is the con¬ 
denser K. The windings of this sys¬ 
tem, when their planes are more or less 
at 45 degrees, fill the space which they 
enclose with a rotating field of purely 
magnetic force, the presence of which 
is demonstrated by the fact that it can 
excite a lively rotating in a delicately 
balanced cylindrical armature made of 
paper and parallel strips of tin, which 
have tin commutators, all of which are 
shown in Fig. 3. 
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That the rotation of this cylindrical 
armature is not due to any electro¬ 
static force is proven by employing a 
paper cylinder, without the tin strips, 
when it will remain absolutely station¬ 
ary; neither is it due to a revolving 
field of low frequency produced by the 
secondary alternating current of the in¬ 
duction coil, for if the spark gap S is 
opened there will be no tendency to 
any rotating movement, and, finally, 
when the oscillating currents in the 
closed circuit become too intense the 
tin strips are burned off. 

From these facts it is safe to con¬ 
clude that the rotation is really due to 
the reaction of the induced magnetic 
field on the armature. 
The experiments may be varied by 

changing the constants of the closed 
oscillation circuit. By properly pro¬ 
portioning the oscillation circuit, a sta¬ 
tionary half-wave will be developed in 
the oscillation transformer, Fig. 2, with 
the potential zero at the middle of the 
coil and opposite elliptics on the arma¬ 
tures of the condenser, as shown in 
Fig. 4- ... . 
The time of this half-wave will be 

delayed a quarter of a period after the 
fundamental oscillation, while the 
wave itself is always in quadrature in 

Fig. 3 
space with the fixed potential wave 
which forces the variable condenser, so 
that for each period of oscillation value 
for the capacity of K it will pro¬ 
duce the greatest number of revolu¬ 
tions of the cylindrical armature, the 
number being about 33,000 R. P. M., 
and when this results the circuits are 
known to be in resonance, and this is 
also proven by the fact that the open 
circuit terminals of the transformer 
(Fig. 2) emit a luminous effluvia. 

By decreasing the period of the prin¬ 
cipal circuit the optimum capacity of 
the condenser is also diminished when 
the coil M (Fig. 1) is co-resonant with 
it, thus producing the rotation of the 
armature. This is also the case when 
the single turn N is included in the 
principal circuit and the value of the 
condenser K is very much reduced. So 
sensitive is the paper and tin armature 
to the conditions of the closed circuit 

-Flâ(. 4--

that if a glass rod, or even one’s hand, 
is brought near it, the speed of its ro¬ 
tating is accelerated or retarded as the 
case may be. 

In my next paper I shall show how 
the above method of electro-static mo¬ 
tive power may be used in a system of 
wireless telephony, and how, by use of 
the above described “static rotation 
power” all previous conditions in the 
transmission of the human voice with¬ 
out wires and all interference, both at¬ 
mospheric and conditional, may be 
overcome. 

WIRELESS ASSOCIATION OF 
EASTON, PA. 

A wireless club has been formed in 
Easton, Pa., to be known as The Wire¬ 
less Association of Easton and Vicin¬ 
ity. Its sole purpose is the advance¬ 
ment of wireless telegraphy and tele¬ 
phony among amateurs. The officers 
are: W. Ballentine, president; John Q. 
Adams, vice-president; Weikel Jordan, 
treasurer; E. J. Sortore, recording sec¬ 
retary; James Smith, Jr., 123 North 
Main street, Phillipsburg, N. J., cor¬ 
responding secretary. 
The club would like to communicate 

with all other clubs organized for the 
same purpose. 
Address all correspondence to cor¬ 

responding secretary, 
JAMES SMITH, Jr. 

123 North Main Street, 
Phillipsburg, N. J. 
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A New Photophone 

WE illustrate a new apparatus which 
has been designed by M. L. An¬ 

cel, of Paris, in order to send telephone 
messages by means of light rays. The 
question is one which has a consider¬ 
able interest, at least from a scientific 
point of view, although its practical 
application is limited, seeing that a 
light beam is used for the transmission, 
so that only short distances can be cov¬ 
ered. The first experiments of any 
great scope were made in this field by 
Prof. Ruhmer, of Germany, and he suc¬ 
ceeded in covering several miles. In 
the sending station is a parabolic mir¬ 
ror in whose focus is placed an electric 
arc, and this is fed from the primary of 
a transformer. In the secondary cir¬ 
cuit of the transformer is a microphone 
transmitter, so that speaking into the 
microphone causes variations in the 
current and in the light of the arc, and 
the beam sent out from the mirror thus 
varies in accordance with the voice. At 
the receiving end the beam falls on a 
second parabolic mirror and is concen¬ 
trated on a selenium cell. In circuit 
with the cell is a battery and telephone, 
so that the resistance of the circuit va¬ 
ries together with the light of the 

TRANSMITTER 
beam, and we hear the message in the 
telephone. In the apparatus of M. An¬ 
cel, a somewhat different method is 
used for the transmitter. The voice 
acts upon a diaphragm placed in a gas 
chamber, and the chamber is fed with 
acetylene from a small generator. The 
gas then passes into an acetylene bur¬ 
ner whose flame lies in the focus of the 
parabolic mirror. Speaking into the 

mouthpiece causes fluctuations in the 
gas pressure and in the brightness of 
the flame, and we thus have a varying 
light beam. At the other post is a mir¬ 
ror with a selenium cell which has been 

RECEPTOR 
specially constructed for the purpose 
by the inventor. By using a very small 
space between the wrapped wires of 
the cell, he obtains a low resistance, 
which gives an advantage. The mes¬ 
sages are clearly heard in the receiver. 

BERLIN LETTER. 
(Continued from Page 689) 

switches, or automatically by means of 
the current impulses produced by the 
Morse apparatus, and which are made 
successively to operate switching roll¬ 
ers effecting the variable arrangement 
of connections as required for each fig¬ 
ure. 
Though the operator after some time 

knows by heart the location of the 
alarm corresponding to each light sig¬ 
nal, it is desirable, for safety’s sake, to 
entrust a special official with ascertain¬ 
ing from a table the location of each 
alarm, which obviously entails consid¬ 
erable loss of time. This drawback is 
obviated by using a special device, viz., 
a transparent map of the town, lighted 
from underneath, and on which a red 
dot corresponding to the location of the 
fire alarm appears as soon as a fire 
signal is received. 
With the system is combined a set 

of big alarm bells for advising the men 
at the very moment the signal is re¬ 
ceived, the number of strokes indicat¬ 
ing the number of the fire alarm set 
working. 
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^ariH letter 
Mercury Interrupter. 

r/ N the new form of mercury inter¬ 
di rupter designed by Reiniger and 
Schall of Berlin, a suitable closed ves¬ 
sel contains mercury M at the bottom. 
Into it dips an insulating cylinder C, 
which is held by the top cover, and it 
has a cavity B in the lower part. A 
metal rod D serves as a plunger inside 
the cylinder, and the pointed end of 
the rod dips in the mercury. The rod 
is moved up and down by the action 
of an iron wire attached to it and 
working within the solenoid S. When 
the current is put on through S, D and 
M, the solenoid draws up the plunger 
and breaks contact at the mercury. A 
good break is obtained by partly filling 
with alcohol so that the heat of the 
spark gives a gas bubble of alcohol 
vapor, and as the chamber B is closed. 

the gas presses down on the mercury 
surface and gives the break in the 
proper manner. The plunger then 
falls owing to the absence of current in 
the solenoid, and the action thus keeps 
up automatically, causing a rapid suc¬ 
cession of breaks of the current. If 
desired, several rods can be used so 
that their break points are connected 
in series, and this has a better effect. 

Ingenious Revolving Spark Gap. 
Spark gaps using toothed wheel re¬ 

volving contacts are being used of late, 
but they are likely to form an arc at 
the break at each discharge, and this 
is hard to get rid of, even when running 
at a high speed. A new method is illus¬ 
trated here, and it appears to overcome 
this. At T is a transformer for the aer¬ 

ial, whose primary is connected in se¬ 
ries with a condenser. D is the source 
of current, and the condenser is charg¬ 
ed by the toothed wheel device. But 
when a tooth is opposite P2 the contact 
P2 lies in the middle, between two 
teeth. We have a discharge from the 
condenser in the position of P, here 
shown, and the high tension circuit is 

at the same time cut at P2. On the 
contrary, the condenser is charged 
when P2 lies opposite a tooth. This 
method prevents D from being short-
circuited in any case. Another point 
is that the charge of the condenser is 
quite independent of the discharge, so 
that the apparatus works under better 
conditions, and a very good musical 
sound is given. A resistance or a choke 
coil S can be used in the charging cir¬ 
cuit so as to regulate it. The rotating 
part may be placed in gas or liquid. 

The New Neon Tube. 
While experimenting with the new 

gas neon, M. George Claude of Pari? 
-Eno Of Neon Tube-

found that a very good light could be 
obtained by using it in Moore glow 
tubes. It is not easy to make such 
tubes, however, seeing that even 1-
100th part of nitrogen will act to cut 
down the light. However, he succeed¬ 
ed in absorbing nearly all the nitrogen 
by using wood charcoal in a small bulb 
upon the tube, cooling down by liquid 
air, and afterward sealing off the bulb. 
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The'color of the new neon tubes is a 
golden yellow, which gives a pleasing 
effect. He made some tubes of 2-inch 
diameter and 20-foot length, using me¬ 
tal electrodes in the ends, which are 
mounted as shown in the diagram. An 
interesting point is the small amount 
of current taken by such tubes. About 
1,000 volts is used here, and the cur¬ 
rent is 0.9 ampere. The light is 220 
candle power for a 3-foot length of 
tube, and the power is 800 watts, thus 
figuring 0.7 and 0.9 watts per candle 
power, which is a very low figure. An¬ 
other feature is that such tubes will 
work for a long time without needing 
any attention. 

Improved Oscillograph. 

When using a galvanometer or oscil¬ 
lograph so as to make a photographic 
record on a moving paper strip, it is 
very convenient to be able to follow 
the variation of the spot of light with 
the eye at the same time. An English 
inventor does this in thefollowingway : 
The galvanometer AA cuts off more or 

less light from the lamp, which is 
placed behind it, and the beam passes 
through the lens tube B to the recorder 
N, consisting of a lens L and a dia¬ 
phragm D, with the moving band of 
photographic paper F working over 
the roller R. Thus we obtain the photo¬ 
graphic record. In the path of the 
beam is a mirror M, which is cut out 
at the center, but a part of the light is 
reflected from the mirror on to the 
screen P, so that it can be seen by the 
observer at the same time that the 
recorder is working. 

Liquid Transmitter. 
In the new form of telephone trans¬ 

mitter which is shown here, the resis¬ 
tance of a liquid is varied by means of 
the diaphragm D. It carries a plunger 
which works before a small opening in 
the plate P which lies in a chamber C, 

the whole being filled with a conduct¬ 
ing liquid. Wires are led in at one side 
and the other, and the resistance of the 
contracted part of the liquid depends 
upon the position of the plunger, so 

that speaking against the diaphragm 
causes variations in the current. Means 
must be provided for carrying off the 
gases which may be formed by the cur¬ 
rent passing in the liquid, so as to pre¬ 
vent them from interfering with the 
action. 

A New Spark Gap. 

One of the Paris wireless telegraph 
companies brings out the new spark 
gap which we illustrate here. It has 
two rotating cylinders AA, working in 
a liquid. One of them is on a fixed 
bracket and the other has a support 
regulated by the screw B, so that it can 
be brought nearer the first to take up 
the wear. A small electric motor ro¬ 
tates both cylinders by means of pul¬ 
leys, and a set of brushes brings the 
current to the cylinders. It is impor¬ 
tant to keep fresh liquid always in the 
spark gap, so that it will always have 
a high insulation. Experiments show 
that we must renew the liquid and 
also rotate the cylinders, so as to give 
them less wear. Any carbon particles 

given by the spark must be filtered out 
as well. Oils or alcohol or even water 
can be used, and the turbine pump D 
keeps up a circulation, using the filter 
E. A nozzle C delivers fresh liquid 
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just at the point between the cylinders. 
It is best to use alloys of iron or cop¬ 
per with tungsten or titanium for the 
cylinders. We obtain an effect like 
that of the singing arc, but higher vol¬ 
tage can be used, varying from 500 up 
to 25,000 volts. A good method is 
shown in the diagram for use with di¬ 
rect current of 2,000 volts on the cyl¬ 
inders, shown at 1, 2. L and M are 
choke coils, N condenser, O transfor¬ 
mer secondary, and P the variable pri¬ 
mary. By using the choke coils we pre¬ 
vent a back rush on the dynamo, and 
cut down the over-voltage at the gap, 
which might set up an action after the 
discharge. With direct current we can 
operate a wireless telephone system as 

G 
with an arc, but it is claimed to be bet¬ 
ter. Using alternating current at 200 
to 500 periods, we can work it for wire¬ 
less telegraphy and have a musical 
note in the telephone, taking care to 
regulate the size of the choke coils to 
suit the case. 

A HANDY COIL WINDER. 

J. H. Stewart. 

The accompanying drawings illus¬ 
trate a handy little “jig” devised by 
the writer for winding the sections of 
the secondary of his spark coil. With 
this machine a large variety of speeds 
may be obtained, and at the same time 
the mechanism is so light that should 
the wire, being wound, run amuck, 
the machine can be brought to rest by 
a slight pressure of the hand. The ma¬ 
chine is readily reversible, as will be 
described a little later. 

The power is furnished by a small 
fan motor A, or any other small motor 
which uses very little current, as com¬ 
pared with that required to run an or¬ 
dinary lathe. This alone should appeal 
to the amateur coil maker; in fact, that 

one phase of the subject was the means 
of suggesting the idea to the writer. 
The motor has a flat-faced pulley on 
the face of which is cemented chamois 
skin or rubber. The motor is mounted 
upon the sliding carriage B, the con¬ 

struction of which is evident from the 
drawing. By moving the carriage 
back or forward the speed of the shaft 
C is changed, and by moving the motor 
pulley past the center of disk D the di¬ 
rection of spin of C is changed. The 
disk D can be made from a sheet of 
%-inch brass cut to shape, or if this is 
not available, a disk may be cut from 
a piece of thoroughly seasoned and 
perfectly flat wood, of dimensions to 
suit the builder, but it should be large 
in comparison with the motor pulley. 
The shaft C is fastened in the exact 
center of the disk and perpendicular to 
it. A good way to do is to fasten a 
thick block to the center of the back of 
disk and drill through both disk and 
block, and then wedging shaft in hole 
so formed. The shaft is supported by 
frame E, and passes through brass 

bushings F, which serve as bearings. 
Half way between supports the shaft is 
‘grooved, as shown in drawing at G. 
Upon the outer end of the shaft is fas¬ 
tened the chuck I, which holds the 
shaft of the section-former J, as shown. 
The lever H is for the purpose of 

throwing out the clutch; ordinarily the 
spring K keeps the lever H pressing 
against the left side of the groove G 
and thus keeps the disk D tightly 
pressed against the friction pulley of 
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the motor. However, when it is want¬ 
ed to stop the machine, the handle of 
H is pushed to the left (throwing the 
top to the right), thus relieving the 
pressure of D upon friction pulley. An 
enlarged view of H is given in Fig. 4. 
The frame E can be made of 2x4-inch 
material, smoothed up with a plane 
and drilled to receive bearings. By 
carefully studying the drawings, the 
amateur will find no difficulty in con¬ 
structing the machine. 

ELECTRIFICATION OF CROPS. 
Entire crops as well as beds of 

beans and turnips are being grown un¬ 
der electric influence. Overhead elec¬ 
tric discharges are used. It is possible 
to obtain discharges of some potency 
from wires which, instead of being one 
or two feet above ground, and thus lia¬ 
ble to be knocked down by straying 
animals, are at a height of 15 or 16 
feet. -
CATHODE RAY TELE-PHOTO¬ 

GRAPHY. 
(Continued from Page 690) 

over, this is the only method allowing 
the image at the receiving station to 
follow any movement of the pattern 
at the transmitting station instantane¬ 
ously and synchronously. In order to 
eliminate any disturbance due to 
lengthy transmission lines, the inven¬ 
tor intends utilizing electro-magnetic 
waves for the transmission of luminous 
impressions. 
The process above described will 

possibly allow the problem of tele¬ 
vision to be solved, at least partially. 

FOUR OFFERS. 
See our splendid four offers in our 

advertising columns. 

W. A. (0. A. 
The Wireless Associa¬ 

tion of America, headed 
by America’s foremost 
wireless men, has only 
one purpose : the advance-' 
ment of “wireless.” If 
a member as yet, do not 
the announcement in this

issue. No fees to be paid. 
Send to-day for free membership 

card. Join the Association. It is the 
most powerful wireless organization in 
the U. S. It will guard your interest 
when occasion arises. 

you are not 
fail to read 

IMPROVED TRANSMITTING 
HOOK-UP. 

By A. C. Marlowe. 
jri T is found in some cases, and es-
«J pecially in high power plants 
which use condensers of large capacity, 
that the connection wires between the 
condenser set and the resonator have 
necessarily a great length, so that the 
oscillation period proper to the wires 
alone lies near the period due to the 
aerial, and thus with an ordinary coup¬ 
ler we require the use of a very loose 
coupling. Sometimes the effect is even 
overbalanced, and the condensers must 
be reduced. M. Girardeau overcomes 
this in the following way : Diagram 1 
shows the ordinary mounting, and if 
the length of the connecting wires PE, 
EC, CS is such that the effect of this 
part is nearly equal to that of the aer¬ 
ial circuit, only a small part of R is put 
in to balance up, so that we have a 
loose coupling, which is a disadvan¬ 

tage. In the new method (2), A and T 
are joined directly to the condenser, so 
that the condenser wires are included 
in the aerial circuit. Here the amount 
of coupling on R may be even reduced 
to zero, but the coupling is not as loose 
as before; that is, we reduce the oscil¬ 
lation circuit down to the use of the 
connection wires between condenser 
and spark gap, but still a good effect 
is had. But for another reason this 
method is not advised, as during the 
charging, say, from a transformer at 
the ends of C or on E, the aerial has 
in relation to ground a difference of 
potential which is represented by the 
charge, and this is bad for security and 
insulation. In (3) this is avoided and 
we have all the advantages of (2). E 
must be joined to condensers and aerial 
by very short connecting wires, and 
here during the charge it is seen that 
A is at the potential of earth, the same 
as in (1). 
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EDITORIAL. 

•THIS issue witnesses the close of 
W the third year of “Modern Elec¬ 
trics.” The writer cannot but feel the 
deepest gratitude towards his readers, 
who now number over 52,000, and who 

The editor has always striven hard 
to satisfy all tastes and at the same 
time he has from the start always be¬ 
lieved in quality rather than quantity. 
“Modern Electrics” never publishes 
anything that has been published pre¬ 
viously in the technical press in the 
U. S., and the readers have learned 
that each issue means NEW material 
all the way through, no rehash or 
warmed-over matter. 

In wireless matters "Modern Elec¬ 
trics” to-day is pre-eminent and an au¬ 
thority, without question. Not alone 
that, but "Modern Electrics’ was 
the only publication that opposed 
wireless legislation in W ashington 
during 1910, and the fact that 
no bills have been passed, nor will be 
passed, at least not for a year to come, 
must be credited solely to the efforts 
of “Modern Electrics.” 

As readers will have observed, Dr. 
Alfred Gradenwitz, the eminent tech¬ 
nical writer, has accepted the post of 
Berlin correspondent for "Modern 
Electrics”; we believe he is an impor¬ 
tant and welcome addition to our long 
list of contributors. 

In closing, the editor wishes again 
to thank his generous supporters, and 
for the coming year he promises a bet¬ 
ter and greater ‘.‘Modern Electrics’ 
and the enforcement of his three-year-
old motto: “To print what our read¬ 
ers want, not merely what strikes the 
editor’s fancy!” 
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A DISTRESS MESSAGE AT SEA. 

By Arch Macdonald. 

xAffANY people do not know of the 
ZT! number of messages that are 
transmitted from a vessel in distress, 
or their contents. On January 25th 
the steamer Queen, with one hundred 
and twenty-five people on board, left 
San Francisco for Seattle. At 4:15 p. 
m. she reported herself as being off 
Point Reyes. At six o’clock she sent 
out her “SOS” call, for she was afire. 
Following are the calls and messages 
as I took them down : 
"SOS. SOS. SOS. On fire ten miles 

north of Point Reyes.” Signed 
“Queen” (GX.)” 

The government station at Mare Isl-
land (NPH) answered and asked her 
position again. 
“SOS. SOS. SOS. Send us some 

help. We are afire in forward hold 

Six stations answered this call. GX 
answered, “Don’t all answer at once. 
I won’t be able to read anybody. GX.” 

Hillcrest, the 15 k.w. station at San 
Francisco, (PH), answered “Have 
’phoned your message to Malorin, 
(chief operator of United Wireless 
Co.).” 
“Is any ship near us? GX.” 
PH called the steamer President 

(GW), and said, “Queen afire. Go to 
her help ! PH.” 
“Get orders and we'll proceed. GW.” 
GX then gave GW her position and 

said, “Hurry for all you are worth. 
Fire gaining. GX.” 
At 6.25 p. m. GW asked, “Is it blow¬ 

ing much?” 
“A small-size gale is blowing. GX.” 
“Are the passengers in danger? 

PH.” 
“No. We have them all out in li¬ 

brary and social hall. GX.” 
At this time the operator on the 

steamer Norwood (SG) came on 
duty and asked “What is the trouble?” 
“Do you know we are afire? GX.” 
“Tell your captain quickly, we are 

afire ten miles north of Point Reves 
GX.” 
GW now called the steamer City 

of Pueblo (GQ), and said, “Keep sharp 
lookout for the Queen. She’s afire 
above Point Reyes. GW.” 

“Will come to your aid right away. 
SG.” 
“How badly are you off? SG.” 
"Don’t know. But bad enough. G 

“Will we have to take passengers 
off? SG.” 
“No. The President will be here 

at eight o’clock, but you can help us, 
I guess. GX.” 
“Am leaving to assist,” said the 

Revenue Cutter “McCullough” (RC 
H). .. 

“Wire full particulars as to what is 
being done. Is fire under control? P 
H.” 

“The fire started in the forward hold 
among the oil cans. We are getting it 
under control. GX.” 
All this time GW had been fighting 

the gale up the coast, and was near the 
point given out by GX. 
“We are nearly there. Can you see 

uV GW.” 
“Wait a minute. I will go outside 

on deck and look. GX.” He then 
went without his cabin and looked for 
the President. 
“No, cannot see you yet. GX.” 
“O. K. Have you got it out vet? 

Are you under way? GW.” 
“No. GX.” 
“GW. Have you sighted GX yet? 

NPH.” 
“Not the last time I was on deck. 

GW.” 
Ten minutes later. “We are right 

close into you now. Am here when 
you want anything. GW.” 

“O. K. GW. Wait a moment. GX.” 
Ten minutes later. “What’s the mat¬ 

ter? PH.” 
“Nothing new, about the same. GX.” 
R.C.H. now called GX. “We are off 

Point Bointa bound for you, full speed. 
Please give us your latitude and longi¬ 
tude. • Will be up to you in an hour. 
RCH.” 
“On my suggestion, could you go 

to San Francisco? I will follow slowly 
if conditions are such that we can do 
so. Have information by wireless that 
southeast gale is approaching,” said 
Captain Thomas of the President. 
At 10:30 p. m. GX answered, “Tell 

Captain Thomas we have fire unde-' 
control and are going to turn around 
for San Francisco. GX.” 

(Continued on Page 715.) 
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FIRST PRIZE TWO DOLLARS. 

A HANDY DETECTOR. 

WHEN you wish to test several min¬ 
erals in a detector so that you 

can go from one to another without 
changing detectors or replacing the 

minerals, you will find this one very 
handy. 

Fasten your minerals on a long box 
about 6 inches by 1 inch by % inch, and 
then fasten your thumb screw on ad¬ 

juster to a slider. The slider runs up 
and down the rod (%x% inch) so that 
you can go from one mineral to an¬ 
other quickly and without any trouble. 
The thumb screw is fastened to the 
slider by a piece of spring brass so 
that a very delicate contact can be 
made. The cup is also fastened to the 
base by means of spring brass. 
Contributed by E. S. STULL, Jr. 

SECOND PRIZE ONE DOLLAR. 

HOW TO MAKE AN INDEPEN¬ 
DENT INTERRUPTER. 

One of the greatest troubles the ama¬ 

teur has with his wireless transmitting 
set is his vibrator for the coil when 

batteries are used. This trouble, can be 
easily remedied by having an indepen¬ 
dent interrupter. The following in¬ 
structions will enable the experimenter 
to make an interrupter at a very small 
cost : 

The materials needed are two elec¬ 
tro-magnets, two pieces of clock spring, 
both being two inches long; five inches 
of one-quarter-inch brass rod, four 
binding posts, a hardwood base 4x5j4 
inches, some 8-32 threaded brass rod, 

screws and nuts, two electrose bind¬ 
ing post knobs, one inch of No. 12 
gauge hard drawn silver wire, etc. 
Obtain two large bell magnets or 

make two magnets as specified in Fig. 
1. Now take a piece of clock spring. 
Hammer it flat and drill four holes in 
it as specified in Fig. 2A. Rivet a piece 
of clock spring, one and one-half inches 
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long, which has had the temper taken 
out of it by heating it to a cherry red 
and allowing it to cool slowly, to the 

-ns. 3 b-

top of the spring by means of the top 
hole in the spring, as seen in Fig. 2B. 
Solder a piece of stiff brass wire shaped 
like in Fig. 2C to the second hole by 
means of a few drops of some good sol¬ 
dering flux. Now hammer a one-

and the other being 2% inches long; 
tap them with an 8-32 thread for a 
quarter of an irtch in one end of each 
of them ; also tap them with an 8-32 
one inch from the bottom in the small 
one, and one and seven-eighths from 
the bottom in the large one. See Fig. 
4A. Take two two-inch pieces of the 

threaded 8-32 rod and drill a one-six¬ 
teenth-inch hole in one end of each for 

-Fiq. 4Æ- -Fl$. 

eighth-inch piece of silver wire into the 
third hole; see Fig. 2B. Next take the 
other piece of spring and drill it as 
seen in Fig. 3A. Hammer another 
piece of silver into the first hole. Screw 
both pieces of spring on to a block of 
wood so that the brass hook on the 

about one-eighth of an inch, then ham¬ 
mer a 3-16-inch piece of the silver wire 

-AG 6-

in each of them. Screw an electrose 
knob on the other end, as in Fig. 4B. 
Drill and countersink the base 

board as in Fig. 5. Fig. 6 shows how 
the parts are to be arranged on the 

first piece slips through the second 
hole on the second, allowing the hook 
to have about one-forty-eighth of an 
inch play. See Fig. 3B. 

Cut the %-inch round brass rod into 
two parts, one being 1% inches long 

Fig. 7 
base, the magnets being fastened to 
the supporting block by a piece of %-
inch strip brass drawn tight over both 
the magnets and screwed to the block. 
Fig. 5 shows how the interrupter is 
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to be wired up and also how it is to 
be connected with the rest of the in¬ 
struments. 

To operate, connect four dry cells in 
series on to the binding posts, as shown 
in Fig. 5. Adjust the thumb screw A 
tdl the springs vibrate the highest, 
then adjust the screw B till you get the 
hottest spark. Fig. 7 gives a picture of 
the complete interrupter. 

If the experimenter has carefully fol¬ 
lowed these directions he will have an 
interrupter that will not stick or balk 
if the proper capacity condenser for the 
size coil is shunted across the binding 
posts 1, 2. 

Contributed by 
J. H. STEURER. 

ELECTRIC WATER HEATER. 
First, wrap a layer of asbestos 

around the pipe as near the faucet as 
possible, making the covering about 4 
inches long. Place a thin layer of plas¬ 
ter of paris on the asbestos and let it 
dry. When dry wind a coil of No. 36 
wire around it, taking care that the 
wire does not touch itself at any point, 

Connecting Plug 

ASBESTOS. 
Plasterof Paris 

yet winding as close as possible. Put 
another layer of plaster of paris on 
this, and allow to dry, and again wind 
the wire around it. Continue this 
process of alternate layers of plaster of 
paris and wire until 500 feet of wire 
have been used, leaving both ends ex¬ 
tended for connections, as shown. 

Contributed by 
R. C. OERTEL. 

A VARIABLE TONE ELECTRIC 
HORN. 

An apparatus, constructed as per en¬ 
closed sketch and connected as per in¬ 
structions, may be used to advantage 
where a variety of tones that may be 
varied at the will of the operator are 
desired. The sketch is nearly self-ex¬ 
planatory. 

The fibre washers around the magnet 
are used to support the magnet inside 

the brass shell. There are eight vibra¬ 
tors spaced around the edge of the 
brass shell. The binding posts are also 
screwed to the edge of the shell, but 
insulated from it. One end of the bat¬ 
tery is connected to the insulated bind¬ 
ing posts. The other end of the battery 
is connected to one terminal of all the 

eight push-buttons. The other termi¬ 
nal of the push-buttons is connected 
one to each vibrator. 

The operation is as follows: When 
a button is pressed, a vibrator is set in 
motion. This, exciting the coil, causes 
the core to become magnetized and de¬ 
magnetized. This in turn causes the 
diaphragm to vibrate slowly or fast, ac¬ 
cording to the tension upon the vibra¬ 
tor spring. This tension, and conse¬ 
quently the tone of the instrument, 
may easily be changed by simply turn¬ 
ing the thumb screws. 
Most of the above may be made at 

home. The horn is to intensify the 
sound, but, of course, may be left out. 

One dry cell will work the above, but 
two or more should be used where 
more volume of sound is desired. The 
core is of soft iron, and also the core 
piece, which is simply screwed onto 
the core. 

Contributed by 
GEORGE N. GARRISON. 

FIXED RECEIVING CONDEN¬ 
SER. 

From an old telephone or motor 
switch procure an old fusible cut-out 
about 3%xl inch, as in Fig. 1. After 
taking all fuse wire out, bore two holes 
(H), one in each end, in the center of 
the brass ends. In these holes insert 
binding posts, A and B, which are to 
be the terminals of the condenser. 
Then cut two sheets of tinfoil 2x3, and 
two sheets of paraffine paper 2%x3%. 
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One piece of tinfoil is laid down with 
a piece of wire on top of it so that it 
extends far enough over the edge to 
make connection with one of the bind¬ 
ing posts. One sheet of paraffine pa¬ 
per is laid over this, and then the other 
sheet of tinfoil with the wire laid in 
the opposite direction, followed by the 
last sheet of paraffine. Then all is roll¬ 
ed up as in Fig. 2. This is encased as in 
Fig. I, one wire connecting to binding 
post A, and the other to binding post 
B. From some 32-inch copper cut two 
l%xl-inch strips (S). Round both 

ends of these put a slot (C) in one end 
in which to set the binding posts. 
These are screwed to the table, the 
condenser set in the slots, and then 
it is ready for work. 

Contributed by 
JOHN B. BRADY. 

TUNING COIL ATTACHMENT. 
Enclosed is a sketch of an idea of 

mine, to be used in connection with 
tuning coils. It consists of a strip of 
heavy cardboard about an inch and a 
half wide and the length of the coil. 
This is tacked to the ends of the coil 
so that it will be close up to the slider. 

As the various stations are heard, 
they are tuned as loud as possible, and 
a mark is made on the cardboard, op¬ 
posite one corner of the slider. The 
call of the station is now marked down 
at the same place. For example, see 
illustration ; the coil is now tuned for 
B. I find this very handy when I want 
to tune in quickly, as the station want¬ 
ed can be found immediately by mov¬ 

ing the slider to the mark of that sta¬ 
tion. 

Contributed by 
PERCY D. LOWELL. 

AERIAL SWITCH. 
Two double pole, single throw knife 

switches may be joined together, mak¬ 
ing a quick-action switch, which re¬ 
quires half as great a throw as a D. P. 
D. T. one. 
First, procure two D. P. S. T. 

switches of the same size and remove 
the bolts, nuts, and one of the handles 
and pair of blades. Then insert the 
clamps of the switch (with the handle 
left in place) into the clamps of the 
other, as shown in figure, and bolt to¬ 
gether. 
Last, the base of one switch is 

screwed to the table, next to the wall, 
and the base of the other to the wall or 
other support. This makes a very 

handy switch for wireless or other pur¬ 
poses. Two T. P. S. T. switches may 
be used in the same way. 

Contributed by 
WILLARD HERRON. 

AIR-COOLED GAP. 
Enclosed please find a picture of a 

very efficient spark gap for use up to 
two k.w. The base A is of tile 6x3 
inches; the binding posts B are large 
double posts 1% x % inch; the handles 
HH are of hard rubber l%x% inch, 
one end being drilled and tapped for 
the 8-32 rods RR. The radiators are 
copper disks 1% inches in diameter, 
and separated by copper washers. The 
radiators should be of copper because 
copper is a very good conductor of 
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heat. They should not be highly pol¬ 
ished because a highly polished surface 
holds the heat. The electrodes EE are 
of zinc inch. Holes may be drill¬ 
ed in the enameled tile base with an or¬ 
dinary steel drill. The gap should not 
be muffled, as the formation of zinc ox¬ 

ide in the muffler, cuts down the effi¬ 
ciency. 

Contributed by 
HAROLD T. MOORE. 

A SENDING CONDENSER. 
Enclosed please find photo of a send¬ 

ing condenser sealed in case, with zinc 
spark gap mounted on top, which I 
built recently and which has given 
very good results. 

Condenser consists of twenty 4x5 

plates, with tinfoil 3j4x2j4 inches on 
one side of each plate, with lugs lead¬ 
ing from each piece of tinfoil, alter¬ 
nately and connected to two binding 
posts on top of case. As will be seen, 
a condenser of this type takes up by 
far less room than one of the ‘‘jar 
type, and I think gives just as good re¬ 
sults. The enclosed photo shows con¬ 
denser connected in shunt, with spark 
gap, but when a sending helix is used 
it is of course coupled in series, with 
gap and helix. 

I hope this may benefit some of the 
readers of your wonderful magazine, 
“Modern Electrics.” 

Contributed by 
ROBERT F. ADAMS. 

A GOOD GROUND CONNECTION. 
I enclose a sketch and description of 

an “unrustable ground.” First, pro¬ 
cure an E. I. Co.’s ground clamp. Then 
file the water pipe bright and apply 
the ground clamp. Next get a small 
pasteboard box, just big enough to go 
round the pipe; cut slots in the ends 
and attach to the pipe. Paste pieces of 
paper closely around it, so no lead will 
run out. Then pour melted lead in un¬ 
til flush with the top of box; let set,, 
cool, take off box, and you have a per¬ 
fect ground. 
l=Ground clamp. 
2=Water pipe. 

3=Lead round pipe. 
Contributed by 

RAYMOND H. SHAW. 

AN ADJUSTABLE DROP LIGHT. 
Cut a spring shade roller to any con¬ 

venient length for attaching, by the 
usual sockets at each end, to rafters or 
other supports over the spot where 
you wish an electric light to be sus¬ 
pended. Attach a cord to the roller 
and wind it so as to coil the spring 
when it is pulled down, just as a shade 
would do. Tie the other end of the 
cord to the insulated wire of your 

electric lamp. Of course the latter can 
now be made to hang at any desired 
elevation. 

Contributed bv 
P. MURAWSKI. 
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CONTINUOUS-RING CIRCUIT 
CLOSER. 

Some time ago I wired the doors and 
windows of my home so that a bell 
would ring when contact was made. 
This worked all right, but the bell 

would only ring when contact was 
made, so I constructed a continuous 
ringer. Dimensions may be made to 
suit the builder. Figs. 1, 2, 3 and 4 are 
made of tin, bent as shown. The mag¬ 
net M is fastened to the base one inch 
from the top. The armature support B 
is made of copper wire and is bent as 
shown at Fig. 5, and secured to the 

-Fig. 7“ 

base as at C. The armature (Fig. 3) 
is bent into a hook at the top and bot¬ 
tom and hooked into the armature sup¬ 
port (Fig. 5), so that it swings freely 
3-16 of an inch from the face of the 

-AG. Sr 

Fig. 4 is fastened in the center of the 
base, and the ends are bent up to form 
a clip. E is a piece of copper wire flat¬ 
tened at one end, with a hole punched 
in it. After being inserted in the clip 
a pin is put through it as at D; the 
other end is bent so as to engage the 
bent end of the armature as at K. 

Fig. 1 is bent and placed so that it 
makes contact lightly upon E. 

Fig. 2 is bent and placed below D so 
that when E falls it will rest upon H. 
The ringer should be wired as in Fig. 
7, and placed in an upright position. 
The action is as follows : When con¬ 
tact is made the armature is attracted 
by the magnet, releasing E, which, fall¬ 
ing, makes contact with H, completing 
the circuit. A switch must be used to 
cut out bell. 

Contributed by 
HERBERT MEYER. 

SIGNAL PRACTISER. 
A few nights ago I was trying to de¬ 

vise some satisfactory means for prac¬ 
tising the telegraphic codes in order 
to become familiar with the reception 
of wireless messages. After trying the 
buzzer and several other common 
methods, I hit upon the following idea : 
Connecting a wire to a light wire, I 
led the current through an ordinary 
key and thence to a simple water rheo¬ 
stat. For this a tumbler half full of 
water was used, dipping the ends of 
the wires in the water. From the re¬ 
sistance I led a wire to a 75-ohm tele¬ 
phone receiver, and from there to the 
ground. 

When the key is pressed a buzzing 
much resembling the sound of a wire¬ 
less message is made in the receiver, 
but somewhat louder. 

Contributed by 
JAS. LEROY HODGES. 

MULTIPLE THROW SWITCH. 
The enclosed drawing shows a dou¬ 

ble pole switch with four throws. The 
same design may be used for 8 to 10, 
and even higher numbers of throws. 
The switch is made of a large round 
disc of wood with a large hole drilled 
in the center, into which another block 
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of wood fits. This second disc is turned 
enough smaller that it turns easily in 
the larger one, and the two are held 
together with a machine bolt. Knife 
contacts are then spaced around the 
base as shown, and binding posts pro¬ 
vided. The connections to the knives 
are made through the bolt and a pair of 
thin brass rings in the center, one on 

the base, and the other on the revolv¬ 
ing block. This switch is extremely 
useful for wireless connections. 

Contributed by 
EDWARD N. HORR. 

A GOOD SPARK GAP. 
A spark gap of this kind is very 

efficient, and gives a much steadier and 

nicer spark than round rods, and will 
not heat up as badly. 

Contributed by 
“F. K ” 

HELPFUL HINTS. 
Figure 1 show’s a good way to get 

rid of the brushes wearing through the 
sectors on a Wimshurst machine. Pro¬ 
cure a small quantity of metal punch¬ 
ings A, copper or bronze, and stick one 
on each sector with shellac. Get them 
all on the same ends of the sectors, so 
that the brushes will touch each as they 
pass. Although shellac is an insulator, 
the sharp edge of the punchings will 
touch the tinfoil and make a good con¬ 
tact. Then the sector may be shellack¬ 

ed all over and leakage prevented. Fig. 
2 shows an easy way to make collect¬ 
ing combs. The piece of tin b, has 
notches cut in one edge, and then is 

-FiG. 2- -F.q It 
bent around the wire C and soldered. 
A ball-bearing d is soldered to the end 
to prevent leaking. 

Contributed by 
TOREN GAY. 

HANDY PLUG. 
Take a burnt-out 100-watt tungsten 

lamp and break all glass away. Cut a 

wooden plug to fit into it. Then bore 
a % hole in plug; pull wire through 
hole and solder one to side and one to 
top, as per diagram. 

Contributed by 
W. J. HANS. 

CHARGING STAND. 
A good charging stand is often nec¬ 

essary when using Leyden jars, and 
the one here described is much easier 
to make than a glass-legged stool. 
Three things are necessary—glass 

Mason fruit jar cover A, tin cover 
of jelly glass to fit same B, and bat¬ 
tery binding post with nut C. 

TtvorN Jah. 

VT-7 

-Flair -FiG-2- -Fiq.Sr 

Make two slits in rim of cover and 
bend up. Solder a binding post from 
the zinc of an old dry battery onto 
same (fig. 2) as in B ; fit tin onto glass. 
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and the stand is complete, the tin form¬ 
ing excellent contact with the outside 
of the Leyden jar, as shown in fig. 3. 

Contributed by 
AUG. VAN DEVENTER, Jr. 

A VERY GOOD LEAD-IN. 
Procure a porcelain tube, a zinc bat¬ 

tery rod, and two binding posts such 
as used on dry cells. 

Stand the tube upright on a table, 
and hold the zinc so that it runs 

through the center. Fill in the space 
between the zinc and tube with sealing 
wax and let cool. Now solder the two 
posts to each end of the zinc rod, and 
you have as good and serviceable a 
lead-in as can be made. 

Contributed by 
JOSEPH HOVEY. 

REVERSING SWITCH. 
The diagram of “A Reversing 

Switch for Battery Motors” in the Jan¬ 
uary issue of your excellent magazine 
is incorrect, as it changes the direction 
of the current through the whole motor 
when it should be changed only in the 
armature. 

I enclose a diagram which I believe 
to be correct, also a drawing of an ar¬ 
rangement for controlling a motor 
without the useless waste of power 
when using resistance. This diagram 
needs no explanation. 
Contributed by 

K. W. BROWNING. 

ELECTRIC LABORATORY FUR¬ 
NACE. 

Enclosed herewith please find an ar¬ 

ticle on the construction of a fairly 
practical electric furnace. 

A block of limestone 8x8x8 inches 
or larger must first be obtained. This 
block is split in two pieces, one three 
inches high, the other five inches. This 
may be done by chiseling a groove 
around where it is to split, and gradu¬ 
ally deepening the groove until the 
block cracks through. See Fig. 1. 

In the center of the larger block a 
round hole two inches in diameter and 
one and a half to two inches deep 
should be chiseled out. Grooves should 
be dug from the edge of the block to 
the center hole for the carbons to fit 
in. See Fig. 2. Then the smaller block 
may be placed on the larger, covering 
up the hole, and the furnace is ready 
to be connected up. 

Connect up as in Fig. 3, using a 
bank of six or eight 32 candle-power 
lamps in series multiple, or an arc lamp 
rheostat may be connected in series 
instead. 

WWW 
bank Of LAMPS. 

FUPNACC 

-Fi$ 3r 

This furnace will reduce most of the 
metallic oxides. The material to be re¬ 
duced is placed in a small crucible and 
set on the carbons just over the arc. 
An amateur’s laboratory may hardly 
be considered complete without a fur¬ 
nace of this kind. 

Contributed by 
OTTO H. SCHULZ. 

AUTOMATIC CUT-OUT. 
The following is a description of an 

automatic cut-out which I found very 
valuable in automatically opening and 
closing the circuit. It has often saved 
the current of the battery from flowing 
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back into the generator after the dy¬ 
namo has stopped. 

First, procure a well-seasoned piece 
of hard wood for the base ¿4 inch thick, 
3% inches wide and 7 inches long. The 
back must be so cut as to connect 
wires, as shown in diagram. The mag¬ 
nets are wound to suit voltage; they 

must be of high resistance. I used No. 
36 wire for 12 to 20 volts. 

The armature is made of soft iron. 
Be sure that it is soft, because if it is 
not it may forget to release. The strip 
X is made of a brass bar %x%x5 

/ To BATTERY 

inches ; a slight bend must be given to 
this piece so as to make the armature 
parallel with magnetic core. The con¬ 
tact may be made of copper or worked 
in a mercury cup. The latter is the 
best when the current is heavy. The 
copper strip is %xj4x2% inches; add 
1 inch for base and contact shown by 
letter N in diagram. 
Another strip of the same width 

and thickness must be made to keep 
the contacts closely together. It is fas¬ 
tened just under the brass bar, as 
shown in diagram. A brass spring is 
then attached at the end of the brass 
bar to release the magnet when the 
voltage drops. 
The connections are all shown in 

diagram. It is best when wiring the 
cut-out to run the two wires that con¬ 
nect the two inside posts on a separate 
line to generator or heavy feed, on ac¬ 
count of the droppage on the main 

line. By adjusting brass spring the cut¬ 
out may be used as a load regulator, 
preventing a short circuit. 

Contributed by 
CRAIG COWLEY. 

A WIRELESS KEY. 
A great majority of the wireless 

amateur stations of to-day are pretty 
well equipped as far as the working 
qualities go, with the exception of the 
key, which, when used on a transfor-

. -FIG1-
mer or a large induction coil—owing 
to the large amount of energy which is 
to be carried by them—is usually sub¬ 
ject to more or less trouble. 

A key of the following type, capable 

of breaking large currents, can easily 
be constructed from an ordinary key; 

Figure 1 illustrates the two levers; 
Fig. 2, the insulated part ; Fig. 3, con¬ 
nections; Fig. 4, when finished. No di¬ 

mensions are offered, as some keys 
vary in height. 

When a key of this type is properly 
constructed, it will break almost any 
current in reach of the amateur opera-
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tor which his transformer or induction 
coil will carry. 

Contributed by 
CLARENCE J. CARNEY. 

NEW IDEA AERIAL. 
The accompanying diagram illus¬ 

trates a new idea for an aerial. It con¬ 
sists of two poles and the wires fas¬ 
tened and insulated on the poles, thus 

using no spreader. The lead is from 
the two lower wires. 

Contributed by 
H. E. STOUT. 

REVERSING FIELD WINDING 
OF DYNAMOS. 

Enclosed please find diagram of sim¬ 
ple method of wiring a small dynamo 

so that the experimenter can change it 
from shunt to series wound by simply 
throwing the switch. This makes it 
possible to get best results in using the 
current for different things. The only 
material needed is the wire and a D. P. 
D. T. switch or two two-point battery 
switches, connected as in Jos. L. 
Wurm’s description of a reversing 
switch in January number of “Modern 
Electrics.” 
Contributed by 

CHARLES SCHLIFF. 

WIRE STRAIGHTENER. 
A very simple way for straightening 

soft iron wire for induction coils and 

transformer cores is as follows : 
Cut the wire the right length, then 

put one end of it in the vise and hold 
the other end with a pair of pliers. 
Hold the pliers in front of the lever 
and then push it forward until it 
stretches about half an inch, then take 
it out of the vise carefully. 

Contributed by 
WILLIE LYLE. 

SWITCHBOARD CONSTRUC¬ 
TION. 

Every experimenter’s group of elec¬ 
trical instruments, whether a wireless 
set or an experimental outfit of another 
sort, should be arranged so that neces¬ 
sary changes of connections may be 
quickly and easily made, without shift¬ 
ing the instruments around or creating 
an unsightly tangle of wires. 

A switchboard adds greatly to both 
the appearance and convenience of any 
installation. Its size, arrangement, etc., 
depend of course on the necessities 
of the case, and the builder must decide 
them himself. Small panels, one or 
two feet square, may be made from 

selected pieces of roofing slate, cut to 
size with a hacksaw. The edges may 
be beveled with a file, and the necessary 
holes drilled with a sharp twist drill. À 
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fine finish can be secured by rubbing 
with linseed oil. Larger boards may 
be formed by grouping together a 
number of panels. 
A type of small panel is shown in 

Fig. 1, carrying a set of four switches 
and a group of twenty-four binding 
posts. Connections are quickly made 
from one binding post to another by 
means of short pieces of flexible cord, 
fitted with telephone cord tips at each 
end. 

This panel may be used for a wireless 
receiving set, in which case the 
switches are used to cut in or out the 

battery and potentiometer, sections of 
the fixed condenser, different detectors, 
etc. Leads are brought from all the 
instruments to the binding posts, and 
the change from one “hook-up to an¬ 
other can be made in a few seconds. 
The different- terminals may be labeled 
or marked, using white enamel paint 
and a fine brush. , 
A similar board may be used for 

small sending sets, but in this case the 
slate should be as heavy as possible 
and the binding posts spaced a greater 
distance appart. Pirelli cable should 
be used for connectors. For a complete 
station three panels may be mounted 
side by side, the middle one carrying 
aerial and ground switches, lamp brac¬ 
ket, etc., with a receiving panel on one 
side and a sending on the other. 

If the instrument table stands against 
the wall, the switchboard may be 
mounted as in Fig. 2. The panel or 
panels are screwed to a frame at the 
back of the table, leaning back at an 
angle to make them more accessible. 
The wires from the instruments are 
led down through one or more porce¬ 
lain insulators set in the table just 
in front of the switchboard, and come 

up behind it through a second set of 
holes. The back of the frame is open 
and the rear of the switchboard may 
easily be reached by moving the table 
out a little way from the wall. 

Contributed by 
RICHARD BAKER. 

A UNIQUE RECEIVING OUTFIT. 
The following is a description of a 

portable wireless receiving outfit which I 
made at a cost of about $2.50, exclusive 
of the receivers which in my case were 
two 500-ohm receivers. This outfit, al¬ 
though light and small is very efficient, 
being a combined tuning and receiving 
transformer. I like it so well that I use 
it at my regular station. 

First procure three pieces of % ''ich 
soft wood, 7 inches square and bore a 
small hole through the center of each of 
them, to use as a guide in putting to¬ 
gether. In one piece saw a circle 5 inches 
in diameter with a keyhole saw. 1 his 
circle should be tacked on one of the 
square pieces of board, with the holes 
directly opposite each other. (Figure 1.) 
In the third piece of board, saw a circle 
4% inches in diamerter. 

Now get two pieces of heavy card¬ 
board, one 8" X 17" and one 8" x 15 . 1 he 
piece 17" long is tacked on the outside 
edge of the circle which was tacked on 
A, Fig. I., and on the inside of the hole 
which was left in B, Fig. L, thus making 
a cylinder 8" long with square end pieces 
as in A, Fig. 2. The other piece of card¬ 
board is tacked on the edge of the smaller 
circle which was cut out, and on the in¬ 
side of the square piece of board that was 
left, thus making a second cylinder with 
one square end, as in B, Fig. 2. 

The largest cylinder is now wound with 
one layer of No. 24, B & S enameled wire, 
about three-quarters of a pound being 
needed. Three binding posts are now put 
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Meter, Curious Frequency.. 
Meter, Hot Wire . . 

Meters, New French.’ 
Microphone, A Sparkless. 
Microphone, Metal Grain . 
Microphone, New Liquid . 

Military Quenched Spark Set, New..”\ 
Motor, A Simple. 

Motor Brush and Commutator Care. 
Multiplex Device, New . 

Plug, A Simple 

Plug, Handy 

Plugging Board 

Gap, Four Point . 

Gap, A Muffled . 
Gap, Muffled . 

Gap, Metal, A New. 

Gap Muffler, An Efficient. 
Gap, Simple . 
Gap. Simple . 

Gaps, To Improve. 
Gap, A Simple . 

Gap, A Simple Zinc.' 
Gap, Rotary. 

Gap, The Construction of a Rotary 
Gap, Zinc . 

Gap, Air-Cooled . 

193 
7 

122 
635 
•124 

Oscillations, High Frequency 

Oscillograph, A New.. 
Oscillograph. Improved . 
Oscillator, ” — - - -

Switch for Battery Motors, A Reversing. 
Switch, Condenser . 

Switch, Quick Action .. . . . . . .'.W. 
Switch, Reversing . 
Switch, A Simple . 

Switch, Points, and Insulated Handies’’ 

Q 
Questions, Wireless . 

Scraper, A Handy . 

Screw, An Insulating Adjusting. 

Secondary Coil, Method for Winding.... 

Selecting Device, Ingenious . 
Selective Connection . 

Selenium Alarm, A... 

Selenium, Researches on . 
Sender, Laboratory' . 

Sending, Emergency . 
Ship. A Phantom . 
Ship’s Bearings by Wireless . 
Signal, Under Water . 
Signal, Unique . 
Signalling, Automatic . 
Sign, Giant Electric . 
Sign, Huge Electric . 
Signal, High and Low Water. 
Signal Practiser . 

Silico-Westinghouse Lamp, The. 
Slider, Adjustable . 

Slider, Another Good . 
Slider, Another . 

Slider Bar Attachment. 
Slider, Improved . 

Slider, Improved . 

Speed-Meters for Projectiies.' 
Static Machine. Wireless With 
Storage • — — 

Potentiometer, An Improved .... . 

Receiving Circuit, New .... W ” " ’ " " " 

Receiving Cords. Fastening Head.. ” 
Potentiometer Battery, A. 

Potentiometer, How io Construct a Non-
Inductive . 

Potentiometer, Rotary . 

Potentiometer, Simple . 

Potentiometer, Simple and Efficient^.... 
Potentiometer, Unique . 

*.dApanpui-uox V ‘Jdiauionudio.r 
Practicing Set, A Novel. 

Pressure Regulator. An Ingenious.'.'.’.’.’ 
Pulvermacher, Chain . 
Push-Buttons, Ingenious .. . ..’. 

R 

Radio-Telephone Experiments . 
Radiophone Arc, New. 
Radiophone Arc, Unique. ’ 
Radiophone Condenser . 
Radiophone, French, a Success . 
Radiophone System . 
Radioscope ..W'^... 
Radio-Telephony . 

Radium Obtained, Pure . 
Railophone. The . Wí. 
Receive and Send at the Same Time, How 

_ Motion, Electric”. 

Phono-Cinematograph, A New. 
Phonographas “Centrals” ... 
Photo Telephone .   ” 
Photographs or Drawings. Devices for 
Reproducing . 

Photometer, Improved .  ’ 
Photophone, A New.. 
Pictures, A Unique Method to Transmit ’ 
Pictures, Transmitting .... 
Platinum as a Useful Metal... 

- o„. Revolution, The. 
Portugal Revolution via Wireless, The 
Poulsen System of Wireless Telephony 
and Telegraphy, The. 

Potentiometer, A Circular . 

Soldering Torch, A. 

Sound-Conduction by the Head Tele¬ 
phone Cord, To Reduce. 
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Switch, Simple . 
Switch, Simple Reverse 

Switch. Reverse . 
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System. A New. 
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an Insulated .. 
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toil Slider, A. 
Coil. Wire. Removing Insulation 

Submarine Installation. 

Wireless Station to Be Enlarged, Los 
Angeles .••••;;• . 

Wireless Station, the Herald. 
Wireless Station I sing Duplex Aerial. 
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Wireless Station. Washington. 
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Wireless Association. Springfield ... 

Bill. Senate. Pa? 
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Wireless Ousts Telegraph . ....... 
Wireless Outfit. How to Make a Bicycle.. 
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Tuning and Interference 

Typewriting by \\ ire 

R. R. Lines . 
Connections. New 

on Curtiss Dirigible 

Wireless and Automobiles . 
Wireless. Aeroplane . 
Wireless from Aeroplane . .. 
Wireless from Aeroplane, bust. 
Wireless for Aeroplane . 
Wireless on Airships . 
Wireless on Airships . 

NOTE.—Black face type 

Wireless Association. Pennsylvania. 
Wireless Association. Ranger ...••• • 
Wireless Association, Rhode Island. 

Wireless Association. Rockland Co. 

Wireless Helps 
Wireless Interferences. Notes oi 

Wireless Institute . 
Wireless Institute . 
Wireless Inventions. Prevent 
Wireless. Knights of ........ 
Wireless Lights. Poulsen s New 
Wireless Made Him Thief. 
Wireless Mast. An KO-ft. 
Wireless for Moving Trains.. 

Than by Day. Why? A •••••••• •••••• 
8 Wireless Waves Travel Farther by Night 

Wireless Association. Dan vets.... . 
Wireless Association of Easton. 1 a 
Wireless Association. Flushing. .. 
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Talk Across the Pacific.y* 
Telegraph, New .‘ ’ 
Telegraph, Open Circuit . 
Telegraph Sounder, Pocket.. 
Telegraphic Printer, Ingenious . 
Telegraph, The I" 1rs! - ■ ■ • ■ • ■ 
Telegraph Set, A Home-Made. 
Tele-Microphonograph ... 

Telephone on Lehigh Trams. 
Telephone, New Telephone Apparatus A New Memo. 

» ; ; ; ; ; 

V Simple. 
low to Make a Microme-
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on the left-hand square end of this cylin¬ 
der and the beginning of the coil con¬ 
nected to the upper one, the end of the 
coil simply being fastened down out of 
the way. A brass rod and slider are now 

— F 

put on the side of this coil, the primary 
of the transformer, and connected to the 
second binding post. (Fig. 2.) 

Now take cylinder B, Fig. 2, and wind 
with No. 28, B and S enameled wire, one 
layer, a lead being run through the cyl¬ 
inder every inch of the winding. These 
leads are connected to brass tacks on the 
square end of the cylinder as in Fig. 3. 

Slip the small cylinder inside the larger 
and hold it by a screw put through the 
holes in the center of each board. Make 
a switch of a piece of spring brass and 

u.c. 

Fig. 4 

fasten to the right end of the apparatus. 
Be sure and wind these cylinders in the 

same direction, otherwise they will not 
work. 
A % inch board, 9x7 inches is now 

nailed across the top of the apparatus on 
which is put a silicon detector stand such 

as has been described in former issues of 
the Modern Electrics, a two-point bat¬ 
switch, and binding posts for the re-
cievers. (Fig. 3.) 

Referring to Figures 3 and 4, connect 
the beginning of the large or primary 
coil to the upper binding post, the slider 
to the second post and to the lever of the 
two-point switch, the third post to one 
point of this switch and to one side of the 
detector, to this side of the detector also 
connecting one side of the telephone re¬ 
ceivers, the other side of the receivers be¬ 
ing connected to the switch of the small 
or secondary coil. The tack to which the 
first lead of this coil was connected, is 
now connected to the other side of the de¬ 
tector, the other point of the two-point 
switch being connected to this side of the 
detector. TO OPERATE. 

(As a tuning coil circuit.) 
Connect the aerial to binding post 1, as 

per sketch in Figure 4, the ground being 
connected to post 3. Throw the two-point 
switch to the side numbered 2 in Figure 
4, this side being connected straight to 
the detector. Be sure the secondary 
switch is on the first tack of the second¬ 
ary. This apparatus is used without a 
battery. 

(As a receiving transformer.) 
Have the aerial and ground connected 

the same as in the tuning coil circuit. 
Throw the two-point switch to the other 
side, numbered 1 in Figure 4, and move 
the secondary switch from point to point 
until the message comes in the loudest. 

The way I operate it, I use the tuning 
coil connection moving the slider back 
and forth until I find the right spot. 
Then I change to the transformer circuit 
quickly and bring the secondary switch 
up to the last tack when the message 
comes in loudest. 

I find that the transformer hookup will 
cut out most of the induction caused by 
the electric light wires. 

Contributed by 
Stanley C. Battles. 

AN ENGLISH THERMO-ELEC¬ 
TRIC GENERATOR. 
(Continued from Page 687) 

weigh from 4% pounds to 8% pounds, 
and measure from 15 to 22 inches in 
length and from 6% to 7(4 inches in 
height, with a width of from 4% to 
5(4 inches, according to the size and 
output of the generator. 
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STRONGER THAN IT LOOKS. “GETTING THAT DISTANT STATION.” 

“Your aerial don’t look very strong.” 
‘‘Nonsense. Last week I caught a battleship on 

it and today even Cape Cod!” 

THE MAGNET. THE STARVED PCP AND THE 

TIN DISH. 

A story without words.—Pèle Mêle. 

BURGLAR CATCHING SAFE. 

Banker De Clever now may sleep in repose 
thanks to his electric safe which catches the 
burglar and does not release him until he de¬ 
posits $1.00 In the slot.—Pèle Mêle. 

By W. F. Crosby. 

GETTING SQUARE WITH VS. 

What the fish would do if he caught a man. 
And what the frog would do, who has not for¬ 
gotten Galvani’s experiment.—Pèle Mêle. 

AUTOMATIC EXTINGUISHER. 

Mr. Sleepqueek, who always falls asleep when 
reading in bed has hit upon this new wrinkle to 
extinguish his candle, so it won’t burn all night. 
—Pèle Mêle. 
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x TiJiretess x 
Uele^rapb Contest 

Our Wireless Station and our Laboratory Contest will be continued every month until further notice. 
The best photograph for each contest is awarded a monthly prize of Three (3) Dollars. If you have a 
good, clear photograph send it at once: you are doing yourself an injustice if you don’t. If you have a 
wireless station or laboratory (no matter how small) have a photograph taken of it by all means. Photo¬ 
graphs not used will be returned in 30 days. 

PLEASE NOTE THAT THE DESCRIPTION OF THE STATION MUST NOT BE LONGER 
THAN 250 WORDS. AND THAT IT IS ESSENTIAL THAT ONLY ONE SIDE OF THE SHEET 
IS 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 can 
have the choice of the one best suited for reproduction. 

This competition is open freely to all who may desire to compete, without charge or consideration 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. 
Please find enclosed a photograph of 

my wireless set. 
For receiving, I use a large loose¬ 

coupler, 1,000 meter, 3 slide tuner, two 
variable condensers (rotary and tubu¬ 
lar), two fixed condensers, silicon, 
electrolytic and perikon detectors, 
2,000 ohm phones, and potentiometer. 

For sending I use a 2% inch coil, 
interrupter, Morse key, glass plate con¬ 
denser, zinc gap, and a helix composed 

of about thirty feet of number six 
brass wire, one half inch between 
turns. To change from sending to 
receiving I use a triple pole double 

throw switch made from a double pole 
double throw one. 
My aerial is made of six number 

14 aluminum wires spaced two feet 
apart. One end is fifty feet high and 
the other forty feet. It is about eighty 
feet long. I am a member of W. A. 
O. A., and have had good success with 
my outfit although I have been inter¬ 
ested in wireless but a year. My call 
letter is B. H. C., and I would be glad 
to have any amateurs in the vicinity 
write or communicate with me. 

Yours respectfully, 
De Kalb, HL BAYARD H. CLARK, 

HONORABLE MENTION. 
I began the study of electricity about 

five or six years ago. Wishing to have 
a place to keep my apparatus, I built 
a little shack near my father’s barn. 
About two years after I had begun the 
study of electricity, I was seized with 
an uncontrollable desire to study 
“Wireless Signalling.” I did not do 
much the first year with wireless, as 
I did not know of any magazine on 
such a subject, getting my knowledge 
from newspapers, encyclopedias, etc. 
At last I made a discovery : it was 
“Modern Electrics.” Yes, it was “Mod¬ 
ern Electrics” that carried me through 
difficulties and things that seemed im¬ 
possible for me to understand before. I 
still keep my old outfit as a souvenir. 
At the present time I have a profes¬ 
sional outfit, which you see in the pic¬ 
ture inclosed. 
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The outfit consists of a one kilo¬ 
watt, closed core, transformer, the 
primary taking 116 volts, 60 cycles arid 
10 amperes, also a 1 k.w. helix, a 
marble base radiator spark gap, a mar¬ 
ble base key and a milli-ampere meter 
not shown in the picture. Also I have 
a complete reception outfit. I now 
have my outfit in my bed-room, as I 
have outgrown my old shack, I being 
too tall to stand up inside, and too 
wide to crawl in at the door. I also 
own many other electrical apparatus, 
but I keep these in our basement, so 
as not to have things confused. I 
hope to present you with the picture 
of my wireless telephone set in the 
near future, and hoping world-wide 

success to the readers, in every coun¬ 
try of “Modern Electrics,” I remain, 

Yours wirelessly, 
Michigan. ROY H. COLLINS. 

HONORABLE MENTION. 
Enclosed please find photo of my 

wireless se*. The entire apparatus, ex¬ 
cept the phones, spark coil and key, are 
home-made. The receiving set consists 
of a large double-slide tuning coil, sili¬ 
con, carborundum, and electrolytic de¬ 

tectors, fixed and variable condensers ; 
aerial is 60 feet high, 58 feet long, con¬ 
sisting of four strands of No. 14 alumi¬ 

num wire two feet apart, potentiome¬ 
ter, and a pair of 1,000 ohm receivers; 
also a loose coupling coil. 
The sending set consists of a one-

inch spark coil, spark gap, condensers, 
and a large helix made of No. 4 alumi¬ 
num wire. 

With the above outfit and the help of 
“Modern Electrics,” I am able to ob¬ 
tain good results. 

I have also a portable receiving set 
which gives good results. 

HENRY BRYNIARSKL 
New Jersey. 

HONORABLE MENTION. 
Enclosed please find photo of my 

wireless station with which I have 
great success. At the left is my re¬ 
ceiving set, which consists of a tuner, 
three fixed condensers, E. I. Co. elec¬ 
trolytic detector, my own combination 
detector, and a set of 1,000 ohm re¬ 
ceivers. Next to the receiving set is 
my telephone, which is very handy, as 
it runs to my bed-room. In front of 
this is my Eureka 20 ohm sounder, 
beside this is the sending set, which 
consists of a 1 inch spark coil, glass 
plate condenser, (underneath coil). 
The spark gap is seen on top of the 
coil, on the side of this is a double 

pole switch which I use to throw from 
receiving to sending. Beside this is 
my key and the blue book. 

My aerial consists of two parts, five 
wires each. Behind my spark coil is 
a copy of “Modern Electrics,” which I 
give credit to for my success. 
My battery power is derived from 

a 6 volt-60 ampere hour storage cell. 
FRED. BESSERER, JR. 

Brooklyn, N. Y. 
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HONORABLE MENTION. 

The enclosed is a photograph of my 
electrical laboratory. At the top of 
the switch-board is a transformer by 
which I can get nearly any voltage be¬ 
tween five and one hundred ten, either 
alternating or direct current. The lat¬ 
ter is made possible by using glass 
jars underneath the bench. Directly 
below the transformer is the board by 
which the necessary connections are 
made to obtain the different voltages. 
To the left is the D. P. D. T. switch 
by which Echange from alternating 
to direct current. Below these is an 
ammeter with mercury switches, which 
changes the ammeter and voltmeter 
from the electric light circuit to the 
battery circuit. The number of bat¬ 
teries used can be controlled by the 

six-point switch under the ammeter. 
All the instruments mentioned I have 

constructed myself. The round white 
disk to the right of the battery switch 
is the E. I. Co. voltmeter. This 
meter has been treated very roughly, 
yet it still registers accurately. Be¬ 
low it is a switch, by which it may be 
used to read up to forty-eight volts, 
although it is made to read to twelve 
volts only. On the left side of the 
switch-board is a rheostat made by E. 
I. Co. 
The fine set of tools and the useful 

switch-board are very handy. 
ALAN S. DANA. 

Portland, Me. 

A GREEN WRAPPER 
means your subscription expired. Bet¬ 
ter renew to-day and you won’t miss 
important numbers. 

Hook Kruietu. 

STORAGE BATTERIES. 

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

Storage Batteries : Their Theory, 
Construction and Use. By A. E. Wat¬ 
son, E. E., Ph. D. Bubier Publishing 
Company, Lynn, Mass.; 160 pages; 63 
illustrations. Price, $1.50. 

This book by Dr. Watson deals with 
the construction of storage batteries 
for the amateur in very plain, practical 
language, easily understood by the lay¬ 
man. 

It also contains an article on the 
theory of the chemical actions occur¬ 
ring in the cell, and gives the ordinary 
equations describing these. 

Complete instructions are given for 
the installation and care of storage bat¬ 
teries, as well as practical examples re¬ 
garding the use of them. 

This book has been revised in every 
detail, and deals with the subject in 
an up-to-date manner. 

A DISTRESS MESSAGE AT SEA. 
(Continued from Page 699.) 

The operator on the Queen as¬ 
sured himself that all would be safe. 
“Will you follow us closely? GX.” 
“Yes, we will. GW.” 
“We are trying to make San Fran¬ 

cisco now. GX.” 
“Can we be of any more help? SG.” 
“Have fire under control now. Many 

thanks. GX.” 
In about five minutes came the mes¬ 

sage, “We are now under way with 
fire under control. Good-by. GX.” 

SPECIE T
COMPLETE unbound Volume No. 

3, 12 numbers, will be sent to you at 
once on receipt of 75c money order, 
draft or express order. 

A chance that will never come again. 
For $2.00 we will send you one 

bound volume No. 2 and one unbound 
volume No. 3. Order today. 
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Electrical Patents for the Month 

TELEGRAPHIC RECEIVING ORGANISM. 
Original applica¬ tion« Kitsm. Philadelphia. Pa. 

1. In cable telegraphy. 

?-a 

tlon filed Dec.’fi. 1909. Serial No. 531.595. 
and this application filed Jan. 27. 1910. 8 

Divided 
Serial No. 

' 1 An npn«r.«s tor d.wralnM th« " 

““•T « ñ.t “"nd««««. • mtltw .>»> 

: S »“h «« t'"*"1 “ °“"'*"“ elated receiving circuit. 

to «aid wires. 

Ah absorbent for electric cell« comprising suitably 
washed. screened and dried cdpta. fretted with a liquid 
electrolyte.. __--
0 8 4.7 S 2 . APPARATUS FOR RECEIVING ELECTRO¬ 
MAGNETIC WAVES. Fbancis A. Habt.’ New York. 
N. Y. Filed May S. 1910. Serial No. 559.768. 

SM7S0* TORPEDO OR BOMB' H«» 1. T««— 
med Jdns U. 1910. Stri.l No¬ 

on which the ..«1 co«»-! « “a" ,d
ln( of a I«» holder. a pl.tinu» P«l"< »*«»« • 
.hank «tendlna thr»«,h .» ap.r.ur« « 

¡ .nd Intn the said tubular holder, the shank haring a nnt 
head within the said tubular bolder for PT?.*“*“'? A*, 
curing the said platinum point to the said holder and t a 

^coQtacLW-lhe said soring. 

irom Miu —- - _ 
tap embracing a number of electric cello differing from 
the number of cello embraced by the other tapa. 

2. In cable telegraphy, a receiving device inaerted In 

ö«3 536 METHOD OF REMOVING STATIC ELEn RIC-
ITY William H CHAPMAN. Portland. Me Filed Jap. 

aprlng “u p„„, „Id end. Mink all alined 
Ing one end securedIto cf M1(1 flngerg. each lug 
on the plate. .»9* n|ns extending transversely of 

King on «ach "»a«1' 

PU'". 

»ES» i = 

1 The herein described method of removing static e.ec-
trlcity from a body consisting of charging an Insulatert con¬ 
ductor of relatively large are? the surface« of said con-
ductor being Insulated with an Alternating charge of high 

Pin’iw •« u  " ’'T aUHcMU Ihn. pr»d««J «nJ Pöting a conduelo.■ nt 
lively small «rea wlthfn said field and connecting the «ame 
with earth, said «mall conductor being separated from oald 
body by an unobstructed air space. 

» 8 3,4 03. ELECTRICAL SIGNALING D™«' 
OMNV ScHafsb. Brighton, Iowa. Filed May 24. 1909. 

Serial No. 497.895., 

1 An apparatus of the class described comprising a 
normally op«« circuit l«l«l«e " aoneco of «¡«artcal 
energy a writing desk connected to one pole of the said 
source of energy and forming one contact element of the 
circuit, and a pen having one end connected to the other 
note of the said source of energy and the other end pro¬ 
vided with a needle and forming the other contact element 

(of the circuit. - ’Of*" 
1985 193 CONTACT FOR INDUCTION - COILS* Jobs 
'. MclNTTBg. Jersey City. N J. Filed Nov. 17. 1908. Be-
1 rial No. 463,024. 

1. In a device for the reception of electromagnetic 
waves, an antenna, two alternative paths to the earth 
from the antenna, one of said paths consisting of an in¬ 
ductance and a capacity and the other of a capacity and 
two inductances so arranged that one of the two Shall 
be placed In parallel with a portion variable at will of 

M3 ns"' ELECTRICAL WRITIXO' ArrARÂfOS * SttC 
SHAH Pbstanji Fbamji OhadiaU, 8urat, India. Hied, 
May 21. 1909 Serial No. 497,562. 

__ a receiving device Inserted In 
the Une of tranamlsilon. a aource of light, meana at the 
receiving device to deflect the raye from said aource. a 
selenium organism, a aource of current comprising a 
number of Individual electric cells and a series of taps 

1. A conduit' fdT fluids, a valve therein, circuit termí¬ 
nala In aald conduit one of said terminals being a spring 
and normally held la contact with the other terminni J* 
rectly by said valve when seated to close said conduit and 
separating from said other terminal to break circuit upon 
the lifting of said valve, an alarm device operating by sa 
breaking of circuit, and means for retarding the operation 
of aald device for a predetermined period of lime. 

■ 9R4 108 APPARATUS FOR DETERMINING THE DI-
° RECTION OF SPACE-TELEGRAPH SIGNALS. Oscab 
S S. Cambridge. Mass. Filed 'Apr. J* 1909. -Se¬ 

rial No. 490.135. 

1 A bomb substantially as herein deacrlMd. compris ng 
> raainc onen at its top. nn explosive within the casing 
and-tlme fuse mechanism for exploding ths charge.^a bs 

S ■« 

substantially as set fortb^ 

983 861 THERMOSTATIC ALARM. Clask II. POOL. 
York N sssignor to International Elsctrlc Pro-

Company, a Corporation of "New York. Hied 
Serial No. 548.126. * 

985 368." ELECTRIC SECONDARY BATTERY. pAtNttC wv.wc. AnaAMIM 
Kabsidce. North Sy< 
Filed Sept 20. 1907 

Original Electrical Inventions for which Letters Patent Have Been Granted for Month Ending February 28,1911 

Copy ot any of the above Patents will be mailed upon receipt of 10 cents 
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Ji 

Queries and questions pertaining to the electrical arts, addressed to this department, will 
published free of charge. Only answers to inquiries of general interest will be published* here 
the benefit of all readers. 

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

Common questions will be promptly answered bv mail if 10 cents to cover expenses have been 5 
enclosed. We can no longer undertake to furnish information by mail free of charge as in the past. J 
There are as many as 150 letters a day now and it would be ruinous for us to continue acting as ♦ 
a free correspondence school. 

If a quick reply is wanted by mail, a charge of 15 cents is made for each question. Special h 
information requiring a large amount of calculation and labor cannot be furnished without renumera- £ 
tion. THE ORACLE has no fixed rate for such work, but will inform the correspondent promptly 5 
as to the charges involved 

ADDRESS MUST ALWAYS RE GIVEN IN ALL LETTERS. WHEN WRIT-
SHEET MUST BE USED: DIAGRAMS AND DRAW-

JípS-MUST INVARIABLY BE ON A SEPARATE SHEET. NOT MORE THAN THREE 
NQR SIMI L THE ORACLE ANSWER MORE THAN THIS 

NUMBER. NO ATTENTION PAID TO LETTERS NOT OBSERVING ABOVE RULES 
If you want anything electrical and don't know where to get it, THE ORACLE will give you 

such information free. 

WIRELESS QUESTIONS. 
(873.) Homer Jaggers San Francisco, 

Cal., asks : 
Q. 1.—Is the diagram, which I inclose the 

best way to hook up the following instru¬ 
ments; Double slide tuner fixed condenser, 
silicon detector, and two hundred and fifty 
ohms receivers? 

“ G 
A. 1.—The enclosed diagram is very good 

and it should give as good results as could 
be expected with your instruments. A vari¬ 
able condenser connected between the two 
sliders on your tuner would increase the 
efficiency of your station. 
Q. 2.—Please tell me how to make a Vario¬ 

meter. 
A. 2.—In April, 1910, issue of “Modern 

Electrics” you will find a very good descrip¬ 
tion of a Variometer. 
Q. 3.—Will the Electro Importing’s % K. 

W. transformer coil with a vibrator send a 
hundred miles? 
A. 3.—No. About 20 miles, using a storage 

battery, 100 miles with electrolytic interrupter. 
STORAGE BATTERY CONSTRUCTION. 
(874.) Henry M. Bille, N. Y., writes: 

Q. 1.—I am constructing a storage battery, 
and would like to know how to construct a 
mold to cast the lead plates. The plates are 
the same as enclosed diagram? 

píete information on this is found in the July, 
1909, issue of “Modern Electrics.” 
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A FEW 

“W-M” TRANSFORMER 
= FEATURES = 

1. Absolute Reliability 

2. High Efficiency 

3. Rugged Construction 

4. Lowest Cost 

Worts-McKisson 
Mfg. Co. 

Dtxl Toledo, Ohio 
SEND STAMP EOK INSCRIPTIVE MATTER 

When writing, please mention “Modern Electrics.” 

CUTS OF SCREW MACHINE WORK 
Made to sample or Sketch 

BINDING POSTS. METAL PARTS AND 
OTHER SPECIALTIES. MAGNET WIRE 
All kinds and sizes. Send for price list. 

S. M. COHN & CO. 
134 Liberty Street NEW YORK 

When writing, please mention "Modern Electrics.” 

“NECO” WIRE GAUGE 

Cut is a Ji size illustration of our 
IMPROVED “NECO” POCKET 
WIRE GAUGE, for measuring wire 
from No. 18 to No. 000 B. & S. gauge. 
On the front is also given the carrying 
capacity of copper wire in amperes and 
on the reverse side the approx, decimal 
equivalent of the various size wires. 
Mailed to any address in the United 

States or Canada upon receipt of 60 
cents in cash or money order. 

Novelty Electric Co. 
Manufacturers and Jobbers Electrical Merchandise 

50-32-34 North 4th St., PHILADELPHIA 

When writing, please mention "Modern Electrics.” 

GALVANOMETER READINGS. 

(875.) V. R. Fox, Buncie, La., writes : 
Q. 1.—I have enclosed illustration of a 

galvanometer. The base is about 2)4 inches 
in diameter. The instrument is in form of a 
compass. Around the edge of the ring as 
illustrated, there are marks up to 360 degrees 
I suppose, divided into 360 parts. Then it is 
divided into two’s, making every mark repre¬ 
sent 2. Now what I want to know is this: 

I connected this instrument with a dry cell ; it 
registered 50; then connected coil in series 
with instrument and it registered 4. What 
is the difference? What does every mark 
represent and how many to an ohm? There 
is a coil of fine wire directly under the com¬ 
pass. 

A. 1.-—As you do not give the dimensions 
of your instruments, we cannot give you the 
value of the reading on same. The reading 
on this style of meter is not directly propor¬ 
tional to the deflection of the needle. 

ENAMELED WIRE. 

(876.) Wm. Mintzer, Jr., Pottstown, Pa., 
writes : 
Q. 1.—How much enameled wire, No. 26 

does it require for a 3 K. W. transformer 
of the closed core type? 
A. 1.—About 29 pounds. 
Q. 2.—Does enamel wire have to be run 

through wax while winding the pies? 
A. 2.—No. 
Q. 3.-—If not how does the pie hold to¬ 

gether? 
A. 3.—Before winding lay two strings in 

the winding. When the pie is wound tie the 
ends of the strings together which will hold 
the pies in shape. They may then be paraf¬ 
fined to make them more rigid. 

DETECTOR MINERALS. 

(877.) Jesse K. Jones, Pottsville, Pa., asks: 
Q. 1.—What are the most common wave 

lengths used just now for wireless telephony? 
A. 1 —400 to 1.000 meters. 
Q. 2.—Please name the minerals now 

known in the order of their sensitiveness and 
with chemical formula which exhibit the 
property of a solid rectifier. 
A. 2.—Bornite (sulphide of copper) and 

Zincite (red oxide of zinc) ; zincite and chal-
co-pyrites (copper and iron sulphide), silicon, 
(Si), molybdenite (molybdenum disulphide), 
Galena (lead sulphide), carborundum (SiC). 
The chemical names and symbols are shown 
in parenthesis. 
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CHOKE COIL QUERY. 

878.) J. C. Moons, Detroit, Mich, writes : 
Q- 1-—Will two E. I. Co.’s No. 8050 % K 

W. transformer coils, in series with a “Gerns-
back electrolytic interrupter, affect or flicker 
the adjacent lights on an ordinary alternating 
110 volt city lighting current? 
A. 1—Yes; but by inserting choke coils in 

senes with the transformer, this will prevent 
the flickering of the lights. 

RECEIVING DISTANCE. 
(879.) Geo. D. Smith, Jr., Hempstead, L. I., 

asks : 
I have installed a wireless system consist¬ 

ing of a Murdock loose coupler, E. I. C. vari¬ 
able condenser, electrolytic detector, one pair 
of 3,000 ohm receivers ; this consists my re¬ 
ceiving side. One 2-inch spark coil, one E. 
I. C. interrupter, two one-pint Leyden jars, 
one zinc spark gap and key. We operate with 
110 volt, 60 cycle A. C. current. My aerial 
consists of 7 aluminum wires 120 feet long, 
high end about 40 feet and low end 25 feet' 
Please let me know about how far I can re¬ 
ceive and my capacity for sending? 
A- 1.—You should be able to receive about 

400 to 500 miles and send 12 to 18 miles 
MOTOR QUERY. 

(880.) D. Kasanof, New York, writes: 
Q. 1— A motor making two thousand 

K. P. M. is geared to run a circular saw which 
makes six thousand R. P. M. If the same 
motor still making two thousand R. P. M. 
is geared to run the same saw at three thou¬ 
sand R. P. M., will there be a saving of cur¬ 
rent consumption, and if so, what per cent.? 
A. 1.—There will be no saving of current 

as long as the same work is done with the 
saw, or in other words, you can saw twice as 
fast with the high speed and therefore you 
will do twice as much work in the same time. 

THE WALKER PRIMARY CELL. 
(881.) James Karuza, San Francisco, Cal., 

asks : 
Q- 1.—-What would be the receiving range 

of following instruments? Aerial 40 feet high 
and 50 feet long composed of 4 wires 1% 
feet apart, double slide tuning coil 12x2 
inches, fixed condenser, tubular and slide plate 
variable condenser, silicon detector, and 
“Mesco” 500 ohm receiver? 
A. 1.—100 to 125 miles. 
Q- 2.—Give diagram for connection of in¬ 

struments. 
A. 2 —— See accompanying diagram. 

\/a 

HOLTZER-CABOT 
Receivers 

For Wireless Operator’s Use. 
( Very Sensitive — Permanent Adjustment. ) 

Adjustable Head Bands, (padded and pivoted.) 

Pneumatic Ear Cisshions. 

SEND FOR BULLETIN 20 M J. 

THE HOLTZER-CABOT ELEC. CO. 
BROOKLINE, MASS, and CHICAGO, ILL. 

When writing, please mention “Modern Electrics.” 

HOW TO RUN AN AUTO 
“Homans’ Self Pro¬ 

pelled Vehicles” gives 
full details on successful 
care, handling and how 

' to locate trouble. 
Beginning at the first 

principles necessary to be 
known and then forward 
to the principles used in 
every part of a Motor 
Car. 

It is a thorough 1911 
course in the Science of 
Automobiles, highly ap¬ 
proved by manufacturers, 
owners, operators and 
repairmen. Contains 
oyer 400 illustrations and 
diagrams, making every 
detail clear, written in 
plain language. Hand¬ 
somely bound. 
Price $2.00 Postpaid 

APPROVAL OFFER 
The only way the 

practical merit of this 
MANUAL can be given 
is by an examination of 
the book itself, which we 
will submit for examina¬ 
tion, to be paid for or re¬ 

turned, after looking itover. 
Upon receipt of thefollowing 

agreement, thebook will be forwarded. 
NO MONO IN ADVANa RtQUIRtP, SIGN AND RETURN 

Theo. Audel & Co., 63 Fifth Ave., New York 
Kindly mail me copy of Homans’ Automobiles, and 

.«Sund sat’sfactory, I will immediately remit you 
$¿.00, or return the book to you. 

Name . 

Occupation 

Address Modern Electrics 
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No. 129 
Here is what you have been looking and wishing for. A 

Loose Couple Transformer which is an exact copy of those 
selling for $10 and $15. We are making this instrument of 
the same size wire and tubes as the hgh priced tuners. With 
this transformer you can absolutely tune out all interference 
and also static. It will increase your range 50f«. The finish 
of this instrument is satin mahogany and cannot be surpassed. PRICE - $5.00 

ANYONE CAN OWN 
A WIRELESS 

We are this month of¬ 
fering an exceptional 
bargain in o u r new Wireless Receiv¬ ing Set consisting of 
combination Electro¬ lytic and Mineral Detector, 90 Ohm 
Receiver, 3 ft. Silk Cord, 65 ft. Aluminum Wire

and diagrams. 300 to 500 miles guaranteed. 2 inches finest 
Wollaston Wire furnished. Price $1.40; postage 16c extra. 
Send 3c in stamps for large illustrated catalogue of elec¬ 

trical specialties and wireless apparatus. 
fRANKUN ELECTRIC NOV. i MfG. CO.. 846-A Ninth Ave., New Yorii, N.Ï. 

BRANCH: BILOXI, MISS. 
Levy Electric Co., SanFrancisco, Cal., Western Agents. 

When writing, please mention “Modern Electrics.” 

IF YOU ARE NOT USING 

FEVAL ENAMELED WIRE 

on your instruments, you and your 
instruments suffer. Our strong, 
non-extravagant claim: 

The Best Enameled Wire in America” 

Feval Enameled Insulated Wire Co. 
124a North Curtis Street 

CHICAGO, ILL. 

When writing, please mention “Modern Electrics.” 

Q. 3.—Is the “Walker” tinpot cell a good 
battery? It is composed of tincan filled up 
with iron borings except in centre where there 
is a porous cup with zinc rod. Solution of 
caustic potash is used. Give voltage and am¬ 
perage. 
A. 3.—This battery should give an average 

service on closed circuit. As you do not give 
the size of the cell we cannot state the am¬ 
perage. Its voltage is about .07 volts. 

1'/a-K.W. TRANSFORMER. 

(882.) Geo. E. Ross, New York, asks: 
Q. I-—Please give data for a 1% k.w. 

closed core transformer for use on 110-volt, 
60-cycle A. C., giving size of core, amount of 
wire necessary and number of sections. 

A. 1.—Length of core, 16 inches ; diameter 
of core, 2 inches; primary wire No. 12, B. & 
S. D. C. C. ; two layers in primary; secondary 
wire, S. S. C. No. 30 B. & S. ; number of pies 

inch thick, 52; weight of secondary, 18 lbs.; 
thickness of wall of hard rubber tube over 
primary of same length, % inch. 
Q. 2.—Can the above coil be used with a 

2-k.w. generator, with lights also used—lights 
are 40 watt? 
A. 2.*"-Yes. 
Q. 3.—Please tell me what number of 

plates 10x12 inches covered with foil 7x9 
inches must be used for above coil. 

A. 3.—124 glass plates connected in series 
parallel. 

WIRELESS HOOK-UP. 

(883.) Eugene F. Naegele, Helena, Mont., 
says : 
A. 1.—Will you please answer in your next 

issue of “Modern Electrics” whether or not 
the enclosed diagram is correct; if not, please 
show me the proper hook-up for the instru¬ 
ments mentioned below. 
The loose coupler, of my own make, has 

two secondary windings, both of which are 
wound on the same tube side by side. No. 1 
secondary is No. 28 B. & S. enameled wire, 
this winding is used for the detectors and 
phones, etc. No. 2 secondary is No. 26 B. & 
S. enameled wire ; this winding is used as a 
kicking coil or choke coil, and a condenser of 
the rotary variable type is bridged across the 
whole. In your answer if you find my dia¬ 
gram incorrect kindly publish a correct one, 
using as many switches as necessary. The 
following are the instruments I wish to use: 
Single slide tuner, 400 meters; variometer, 
made after article in “Modern Electrics”; 
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loose coupler; two variable condensers, ro¬ 
tary type; iron pyrite, silicon and molybdenite 
detectors; 1500 ohm, Holtzer Cabot receivers; 
2 fixed telephone condensers, large capacity. 
A. 1.—See accompanying diagram, which 

gives the proper hook-up for your instru¬ 
ments. 

RECEIVING RANGE. 

(884.) Hal E. Hoss, Bend, Ore., asks: 
Q. 1. Will you kindly tell me what in¬ 

struments I will need to receive from a com¬ 
mercial wireless station 150 miles away? I 
have a single slide tuning coil with a wave 
length of 1,500 meters, and a crystal détec¬ 
ter ; can I use these to receive this distance ? 
A. 1.—Yes; in combination with a fixed, 

variable condenser and a 1,000 ohm phone. 
Q. 2.—Can you send me a diagram show¬ 

ing connections for tuning coil and detector, 
as I can’t make them work? 
A. 2.—See diagram. 

- Q 
ELECTROLYTIC INTERRUPTER. 

(885.) Geo. E. Joyce, Chicago, Ill., asks: 
Q. L—I am using an E. I. Co.’s electro¬ 

lytic interrupter, and I would like to know 
how far up on the porcelain tube, on the in¬ 
side of the jar, the solution should come, and. 
whether there should be a flame when the in¬ 
terrupter is connected up direct on 110 V. 
A. C., in the jar, and in operation. 
A. 1.—Half way up the tube. There is a 

flame-like spark at the end of the rod, which 
is correct. 
Q. 2.—How should two spark coils be con¬ 

nected in series to get the best results, and is 
it well to connect two coils of different length 
sparks, in series? 
A. 2.—Connect the primary coils in se¬ 

ries, and block the vibrators. Connect secon¬ 
daries in series. Never connect coils of dif¬ 
ferent make or spark length in series. 

SENDING RANGE. 

(886.) Lewis E. Stoyle, Stoughton, Mass., 
writes : 
Q. 1.—Please advise how far I could send 

with the following: E. I. Co.’s )4-inch coil, 
spark gap made from two )4-inch brass balls, 
aluminum wire -helix and four wire aerial 
46 feet high and 55 feet long? 
A. 1.—One-half to one mile. 
Q. 2.—How far with a 1-inch coil? 
A. 2.—Two to three miles. 
Q. 3.—Please give total wave length of 

Aluminum Wire for Aerials 
If you have been using Copper or Galvanized 

Iron Wire for your Aerial, and the snow, 
sleet and strong winds of the winter has 
broken it down—why not construct a new 
Aerial with our extra strong Aluminum Wire 
—approximately 240 feet to the pound. 
Price per pound... ,50c. Not Mailable 

2000 ohm Double Head Receiver complete $4 50 
Loose Coupled Tuning Coils .15.00 

WIRELESS APPARATUS 

FLETCHER-STANLEY CO1TPANY 
Electric Supplies and Specialties 

32-34 Frankfort Street_ NEW YORK 
When writing, please mention “Modern Electrics.” 

TRADEMARKS and COPYRIGHTS 

SECURED OR FEE RETURNED 
Guide Book and What to Invent 

With valuable Lift of Inventions Wanted sent free. 
ONE MILLION DOLLARS offered for inventions; 
Electrical Cases a Specialty. Patents advertised free. 
VICTOR J. EVANS & CO., Washington, D. C 

When writing, please mention “Modern Electrics.” 
HAVE YOU AN IDEA? 

Write for our books: “WHY PATENTS PAY,” ”100 
MECHANICAL MOVEMENTS,” “PERPETUAL MO-
TION”-50 Illustrations. MAILED FREE. 

f. C. DIETRICH & CO., Patent Lawyers, Washington, D. C. 
When writing, please mention “Modern Electrics.” 

FOUND! 
A number of corpora¬ 
tions of national repu¬ 
tation have found our 
Wireless Telegraph 
Equipment a success¬ 
ful means for commer¬ 
cial communication. 
Our new Catalog “L” is now 
ready for distribution describ¬ 
ing apparatus suitable for all 
purposes from a school-room 
to a battleship. Sent for four 

cents in stamps. 

Clapp - Eastham 
Company 

139 Main St., CAMBRIDGE, MASS. 

When writing, piease mention “Modern Electrics.” 
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Wireless Transformers and Induction Coils 

K. W. Transformer complete 
with Condenser and Spark Gap 
This is something new. Send for Catalog and Prices 

E. S. RITCHIE & SONS 
115 Cypress St., Brookline, Mass. 

Wlitn writing, phase mention “Modern Electrics, 

IMPROVED TRANSATLANTIC 
2800 OHMS. 

The best low priced 
long distance receiver 
made. The ball and 
swivel arrangement on 
our receivers, with hard 
ru bbe r headband, and 
their light weight makes 
them the most perfect 
fitting, sanitary and com¬ 
fortable head set made. 

We send our receivers on trial, for comparison. 
Write us. 

Complete Set, with Gold Pldted Diaphragms, $8.75 
C. BRANDES. 111 Broadway, N. Y. 

TELEGRAPH 
With 

úr little outfit 
ou can tend messages across 

WONDERFUL 
WIR ELES 

a large room or from one room to an« 
"other ; comolete with Morse Alphabet and 
full instructions lOCts. 

ACME M»G. CO. DEPT.. H  Norwalk, Conn. 

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

THE I. W. T. WIRELESS CO., 
_ 728a Broadway, Brooklyn. N. Y. 

WIRELESS APPARATUS 
M»ARK CAPS, «Q iß 
as per cut . • . -pv.w 
Send stamp for Wireless 
Folder giving complete 
description of our instru¬ 
ments. 
BAYVIEW ELECTRIC COMPANY 

4 Bayview Place, West Hawn, Ct. 

25 Years’Experience 
New Easy Plan of Payment 

N BOOK MAILED FREE, telling all about Patents 
and how to obtain them. Illustrates 100 ME¬ 
CHANICAL MOVEMENTS, VALUABLE FOR 
INVENTORS. 

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

When writing, please mention “Modern Electrics.” 

station having 4 wire aerial 46 feet high and 
55 feet long, single slide tuner wound with 
400 feet Xo. 24 enameled wire. 
A. 3.—540 meters. 

SWITCHBOARD CONNECTIONS. 
(887.) Warren E. Lincoln, So. Easton, 

Mass., says : 
Q. 1.—Please give diagram showing how I 

may enter 3 amperes into a storage battery 
for 22 hours, using 16 c. p. lamps, to cut down 
a 110-volt current. 
A. 1.—See diagram below. 

my alarm and wireless instruments? 
A. 2.—Consult our advertising columns. 
Q. 3.—Give diagram showing how to con¬ 

nect the following : 20 D. P. S. T. switches 
(10 on each part of switchboard) ; a D. P. D. 
T. switch to throw in either side of board ; a 
D. P. S. T. main circuit breaker; volt and 
ammeter, and lights if needed. 
A. 3.—Diagram given below. 

A WIRELESS LIGHT. 
(888.) Henry S. Small, York, Pa., asks: 
Q. 1.—How would you account for the fol¬ 

lowing : While working in my wireless station 
I had my d. c. arc light burning and was 
startled to hear my call repeated distinctly in 
the arc light. Some one was sending to me. I 
did not have any aerial or ground connected, 
simply the arc light burning. The only de¬ 
scription I can give of the sound was that re¬ 
sembling the bark of a grey squirrel, decidedly 
clear and distinct. My arc light was connected 
in series with a rheostat and connected to the 
110-volt, d. c. mains. By putting in my aerial 
and ground and cutting out the arc I could 
hear the message in my receivers. The per¬ 
son sending had direct current from the same 
power house? 
A. 1.—The phenomena which you describe 

has been observed by a good many people who 
are located in towns that have one of the 
dynamos in the power house grounded, or 
where the lighting current is used for sending. 
This accounts for the action. 
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WIRELESS HOOK-UP. 
(889.) Alfred J. Hanks, Jersey City, N. J., 

writes : 
Q. 1.—Give me a good hook-up for two 

three-slide tuning coils, a variable condenser, 
six detectors, potentiometer, and four fixed 
condensers, using a loop aerial. How great 
should be my range, using a loop aerial 75 
feet high and 200 feet long? 
A. 1.—500 to 800 miles. Diagram given be¬ 

low. 

G -

FIRST LEYDEN JAR. 
(890.) X. N., New York, asks: 
Q. 1.—Where may I find directions for 

making a perikon detector? 
A. 1.—See "How to Make Wireless In¬ 

struments,” by 20 wireless experts, which we 
will send for 25 cents postpaid. 
Q. 2.—Who made the first condenser? 
A. 2.—It was accidentally discovered in 

1745 by Peter Van Muschenbroek, in Leyden, 
Holland. 
POTASSIUM BICHROMATE BATTERY. 
(891.) Herman C. Kohl, Angola, Ind., says : 
Q. 1.—What is the solution for the bi¬ 

chromate of potash cell? 
A. 1.—Three parts potassium bichromate, 

18 parts water and 4 parts sulphuric acid. 
Q. 2—Is Xo. 16 B. & S. S. C. C. wire too 

small for the primary of a 2-inch spark coil, 
the core of which is 10x1% inches? 
A. 2.—Yes; use No. 12 or No. 14. 
Q. 3.—Is No. 30 B. & S. copper wire too 

small for the secondary of a loose-coupled 
tuner? 
A. 3.—Yes; use No. 28 B. & S. 
BATTERIES ON WIRELESS OUTFITS. 
(892.) M. V. Brant, Nyack, N. Y., asks: 
Q. 1.—Will a %-k.w. transformer run on 

batteries send just as far as a %-k.w. trans¬ 
former run on 110-220 A. C. or 110-volt direct 
current, using the same instruments in both 
cases? 
A. 1.—If an open core transformer, refer 

to query No. 873, this issue. 
Q- 2.—Which is the best aerial wire, alumi¬ 

num or copper? 
A. 2.—Aluminum. It is cheaper and can 

be stretched further with less sagging 
Q. 3.—Which is the best for wireless, dry 

batteries or storage batteries? 
A. 3.—Storage batteries by all means. 

1-K.W. TRANSFORMER. 
y (893.) Arthur Reutlinger, Grand Island, 

Neb., asks : 
Q. 1.—Is it necessary to have an anchor 

gap between the helix and the aerial? 

MURDOCK 
WIRELESS APPARATUS 

WE manufacture three styles of phones for 
wireless. Your choice is sure to bring 
you satisfaction. We make no extrava¬ 

gant claims, but are pleased to know that the 
merits of our receivers have won many friends. 
Our complete line of extr*à good wireless 
apparatus is fully described and illustrated in our 
Catalog No. 8. A card will bring it to you. 

WM. J. MURDOCK CO. 
40 Carter Street 
CHELSEA, MASS. 

162 Minna St. 221 S. Clinton St. 
SAN FRANCISCO CHICAGO 

When writing, please mention “Modern Electric«.’’ 

SUPERB for 

F rankfo rt Ave . 321 

Cleveland 

Ohio 

WIRELESS 
The Best Tele-

grahhic Trans¬ 
mitter in the 
World. 
More MECO* 

• u « - .i GRAPHS are in use than all other automatic ransmitters combined 
BECAUSE: 2^5. 60 per cent, more movements 

-———- required <o send on a Morse key than 
- on a MECOGRAPH 
Holds best records for speed and long distance sending 
All expert telegraphers and all bonus men use sending 

machines. 
Operators everywhere are improving their efficiency 

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

PRICE $7.50 
After Nov. 1, 1910, price goes up to $8.00. 
Carrying Case, $1.00 extra. . . . Sign and 
mail us Coupon or our Free Catalogue. 

MECOGRAPH CO 

When writing, please mention “Modern Electrics.” 
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W hen writing, please mention “Modern Electrics." 

FREE Send at once for our Code Card No. 1 
and Blue Book which 

has space for local call letters, etc. 
Minneapolis Electric Motor Company 

No. 9 South 5th Street. Minneapolis, Minn. 

VENTRILOQUISM 
Taught Any Man or Boy | 

by Mail at Home. This is no special gift as 
you have supposed, but an art. I have 
taught thousands in all parts of the world. 
Cost small. Send today, 2-cent stamp for 
particulars and proofs. 
O. A. SMITH. Room 1522-382 Bigelow St , Peoria, 111. 

I WILL MAKE YOU 

PROSPEROUS 
If you nre honest and ambitious write me 

today. No matter where you live or what 
your occupation. I will teach you the Real 
Estate business by mail; appoint you Special 
Representative of my Company in your town; 
start you In a profitable business of your 
own, and help you make big money at once. 

Unusual opportunity for men without
capital to become independent for life. 

Valuable Book and full particulars Free. 
Write today. 

10 DAYS FREE TRIAL 
e ship on approval without a cent 

Prepaid. DON'T 
1 A CENT if you are not aaliafled 
after using the bicycle 10 daya. 
DO NOT BUY % bicycle or a pair Munui DU I of tires from anyone 
at any price until you receive our lateat 
art catalogs illustrating every kind of 
bicycle, and have learned our unheard of 
prices and marvelous new offers. m CFNT ’’ a11 **^11 coal you to V L It I writ« a pngtal and every . 
thing will be aent yon free postpaid by 
return mail. You will get much valuable in¬ 
formation. Do not wait, write it now 
TIRES, Coaste r - Brake rear 

wheels, lampa, aundrles at half usual prieta. 
Mead Cycle Co, Dept. T Chicago 

MODEL AEROPLANES 
Send us 50c for one of our 26x36 

. Blue Prints for building a 3 ft. scale 
model Bleriot Monoplane, not like the cheap ones 
sold by many. We guarantee ¡satisfaction or return your 
money. Our shop the best in the country. We sell all kinds 
of Model Aeroplane Supplies. 

GOff AEROPLANE CO., 225 Dearborn St., CHICAGO 

A. 1.—No. 
Q. 2.—How many volts and amperes does 

the secondary of a 1-k.w. transformer coil 
give? 
A. 2.—About 20,000 volts and 1/40 ampere. 

The voltage and amperage depends on the 
size of the wire, but our answer is for a stan¬ 
dard transformer. 

Q. 3.—How far can I send with the fol¬ 
lowing instruments : A 1-k.w. transformer 
coil, electrolytic interrupter, helix, 60 glass 
plate condenser, with tin foil on both sides 7x9 
inches, and an aerial 75 feet high on one end 
and 35 on the other. 
A. 3.—1O0 to 150 miles. 

STORAGE BATTERIES. 

(894.) Raymond Stevens, Terre Haute, 
Ind., inquires : 
Q. 1.—Can a 10-volt 60 A. H. storage bat¬ 

tery be tested with an E. I. Co. combined 
volt ammeter (0-12 volts, 0-25 amperes)? If 
not, what size will it require? 
A. 1.—No. A storage cell should never be 

tested with an ammeter. 
Q. 2.—What size fuse will be required for 

the storage battery? 
A. 2.—10-ampere fuses should be used. 
Q. 3.—How long will a charge last of a 

6-volt 60 A. H. storage battery with moderate 
use? 
A. 3.—2 to 3 weeks, depending how much 

current you use. 
WIRELESS IN MOTOR BOATS. 

(895.) A. J. Adams, Jr., New York, 
writes : 

Q. 1.—Would you kindly let me know the 
distance I can receive with the following in¬ 
struments on a motor boat at sea: Aerial, 10 
feet above water and 20 feet long, composed 
of four No. 14 B. & S. aluminum wires; re¬ 
ceiving instruments, E. I. Co.’s large sized dou¬ 
ble slide tuning coil, one pair transatlantic 
type receivers, peroxide of lead and silicon 
detectors, fixed and variable condensers, po¬ 
tentiometer and batteries? 
A. 1.—300 to 400 miles. 
Q. 2.—Sending instruments, E. I. Co.’s 1-

inch coil, helix, three 1-pt. Leyden jars, key 
and batteries? 
A. 2.—6 to 8 miles over salt water. 
Q. 3.—Is propeller a good ground? 
A. 3.—Yes. 

SENDING RANGE. 

(896.) Earl Grant, Boise, Idaho, says : 
Q- 1.—How far can I send with a ^-inch 

spark coil, spark gap, sending key, one 2-cell 
storage battery, helix wound with No. 4 
aluminum wires, 8 turns, and fixed conden¬ 
ser; receiving, one pair 2,000 ohm receivers, 
one 300-meter tuning coil, electrolytic and 
carborundum detectors, one battery, also fixed 
condenser? 
A. 1— Sending % to % mile, receiving 200 

to 300 miles with a 50-foot aerial. 
CONDENSER QUERIES. 

(897.) Arthur Lukach, New York, writes : 
Q. 1.—I have, made a fixed condenser 

which consists of 24 pieces of tinfoil 2x4 
inches, and 23 pieces of paper 2x3 inches. The 
tinfoil extends first to one side and then the 
other. Is this the right amount of tinfoil? 
A. 1.—Yes. 
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Q. 2.—Will shellacking the paper between 
the tinfoil improve it any? 
A. 2.—Yes, but a better method is paraf¬ 

fining the paper. t
>4-K.W. TRANSFORMER. 

(898.) N. Grubman, New Orleans, La., 
writes : 
Q. 1.—I have just completed a wireless 

transformer and want to know what rating in 
k.w. it is. Description : The core is 14 
inches long, 2 inches diameter, J4*inch hard 
rubber tube over core. Primary, 2 layers of 
No. 19 d. c. c. wire, each layer separated by a 
layer of empire cloth, *4-inch hard rubber tube 
over primary. The secondary is made of M/z 
pounds of No. 28 S. C. C. wire, wound in 2 
sections; each section has 17 layers, being sep¬ 
arated by a layer of empire cloth. After it was 
finished I boiled the whole thing in paraffine. 
The transformer is run with an interrupter of 
my own make and draws less than 3 amperes. 
It gives a heavy J4"'nch flame at the secon¬ 
dary; it will fuse ^á-inch brass rods inch 
apart. I can light 3 to 4 16-candle-power 
lamps on the secondary. 
A. 1.—Your transformer is not propor¬ 

tioned very good, especially for a wireless 
transformer. Its rating is about % k.w. 

OPERATING RANGE. 

(899.) H. C. Rosen, Monroe, Wash., 
writes : 
Q. 1.—What is the receiving range of the 

following instruments : Silicon and peroxide 
of lead detectors, D. S. tuning coil, 1-var. con¬ 
denser and two fixed condensers, potentiome¬ 
ter, etc.; aerial composed of four aluminum 
wires 40 feet high and 100 long? 
A. 1.—100 to 125 miles. 
Q. 2.—What would be the necessary trans¬ 

mitting instruments for a distance of three 
miles under all conditions? 
A. 2.—1-inch coil, adjustable condenser, 

zinc spark gap, sending helix, key, five dry 
cells, D. P. D. T. switch. 
Q. 3.—Could a storage battery be used for 

a 4-inch coil; if so, what kind? 
A. 3.—Yes. A 10-volt 60-ampere battery. 

REWINDING SPARK COIL. 

(900.) Boyd Sweet, Guthrie Center, Iowa, 
asks : 
Q. 1.—If a spark coil having fifty times 

as many turns on its secondary as on its 
primary would have the secondary terminals 
connected and a third winding of twenty 
times the number of turns in the secondary 
properly insulated, would the voltage be one 
thousand times that of the primary, providing 
that the wires were thick enough? 
A. 1.—Yes; providing the coil is propor¬ 

tioned to receive this third winding, and if the 
wire added is of the same size as that already 
on the secondary. 

HIGH FREQUENCY CURRENTS. 

(901.) C. A. Bilms, N. J., writes : 
Q. 1.—Is it better to connect two phones 

in series or multiple, with the rest of the 
outfit? 
A. 1.—The phones are connected together 

in series in themselves, but are connected in 
series parallel with the detector. 

Q. 2.—Could I work coil (about 1 inch) 
formerly used for automobile, on 110 V. A. C. ? 

Become An Expert 
Electrician 

In Spare Time 
Never has there been such a demand 

for technically trained electrical men as 
at present. The great expansion of the 
electrical field in all its branches is 
responsible for this. The trained elec¬ 
trical man is always sure of a good posi¬ 
tion at a good salary. 
The International Correspondence 

Schools have made the mastery of any 
electrical course easy. Any ambitious 
man can learn in spare time to become 
an expert electrician. You can. 
Everything made clear and simple. 

Courses conducted by experts. No hurry 
or delay. The I. C. S. stands by you 
until you are through. 

It costs you nothing and puts you under 
no obligation to learn how the I. C. S. can 
help you. Simply mark and mail the 
attached coupon today. Do it now. 

International Correspondence Schools 
Box 992» Scranton, Pa. 

Name 

St. & No. 

City. _ State 

Present Occupation 

Please explain, without further obligation on my part, how 
I can qualify for a lajger salary and advancement to the 
position, trade, or profession before which 1 have marked X. 

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

Mechanical Engineer 
Mechanical Draftsman 
R. R. Constructing 
Concrete Construction 
Architect 
Contractingand Building 
Architectural Draftsman 
Plumbing & Heating 
Chemist 
Bookkeeper 
Advertising Man 
Civil Service Exams. 

When writing, please mention “Modern Electrics.’’ 
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The History of 
The Telephone 

By HERBERT N. CASSSON 
Author of “The Romance of Steel,” etc. 

WHO can deny that a history of the rise 
of the telephone, through untold vicis¬ 
situdes to its present commercial im¬ 

portance, and the financial support of over 
a billion dollars in the United States, alone, 
to say nothing of the rest of the world, is 
interesting. 
Yet in spite of our familiarity with this 

indispensable instrument, and our absolute 
dependence on it in many ways, how few 
of us know anything of its remarkable storv. 

Mr. Casson has a unique faculty of describ¬ 
ing the evolution of commercial enterprises 
in such a way as to make his writing decidedly 
entertaining, and in “THE HISTORY OF 
THE TELEPHONE,” he has produced a 
work that every one interested in electricity 
will find highly instructive as well. 

Profusely illustrated. Cloth Bound 

299 Pages. Indexed. $1.50 net 

At All Bookstores 
OR FROM 

A. C. McCLURG &. CO., Publishers 

NEW YORK CHICAGO SAN FRANCISCO 

When writing, please mention “Modern Electrics.” 

PATENTS 
THAT PROTECT AND PAY 

Books, Advice, Search and List of Inventions 
Wanted FREE. Send Sketch or Model for 
Search. Highest References. Best Results. 
Promptness Assured. 

Watson E. Coleman, Patent Lawyer 
622 FIST. N. W. WASHINGTON. D. C 

When writing, please mention "Modern Electrics." 

This Beautiful Code 
Chart printed on heavy 
cardboard is the finest 
n existance. 
Size 9x11 Inches 

Just what you need in 
your station, Morse, 
Continental and Navy 
Codes, Abbreviations, 
Calls, etc. 

Price 10 Cts. 

By Mail Extra .03 

Modern Electrics Publication 
233 Fulton St., New York 

A. 2.—Although it is not advisable to use 
an ordinary spark coil on 110 volts, it is some¬ 
times done by screwing the interrupter up 
tight. We would advise ¿"on not to use your 
coil in this manner, as it may ruin it, due to 
the excessive voltage. 
Q. 3.—Does low or high frequency current 

penetrate into the wire? Any different effect 
on iron wire? 
A. 3.—A high frequency current does not 

penetrate into the interior of the wire, but 
passes only along the out surface. Iron wire 
may be used if it is heavily galvanized, but 
the magnetic effect of it is quite a hindrance 
to efficient work. 
WHO MAY WRITE CONTRIBUTIONS? 
(902.) Jacob Landau, Louisville, Ky., asks : 
Q. 1.—Must an individual who writes arti¬ 

cles for your paper be a subscriber to it? If 
he is not, will his articles be accepted? 
A. 1.—Everybody is invited to write arti¬ 

cles for "Modern Electrics.” You do not need 
to be a subscriber, and articles if satisfactory 
will be accepted and paid for. 
Q- 2.—If you say a receiving station can re¬ 

ceive 200 miles, what do you give as the power 
at the sending station? 
A. 2.—The sending station must generate 

about 1)4 to 2 k.w. 
Q. 3.—What will three strips of lead as de¬ 

scribed in “Modern Electrics” July, 1909, arti¬ 
cle on storage battery, cost if purchased from 
E. I. Co.? Aly> what will a glass vessel cost 
that will hold the battery plates for that stor¬ 
age battery? 
A. 3.—We advise you to inquire directly of 

the Electro Importing Co., and they will fur¬ 
nish you with prices on same. 

TUNING COIL QUERIES. 

(903.) Robert F. Adams, Carmine, Tex. : 
Q. 1.—I have my wireless instruments con¬ 

nected up as shown by enclosed diagram, with 
aerial as shown. The tuning coil is made by 
winding 65 feet of No. 20 enameled wire on a 
core 8 inches long by 1% inches diameter, 
which I intended to use in connection with 
my large tuning coil for closer tuning, but last 
night I heard Galveston calling AZ, and could 
tune in very loud by using the small coil alone 
and with slider only about one-third of the 
way down. Please explain how you think 
Galveston, with a wave length of 425 meters, 
could be tuned in on such a small coil. What 
seems curious to me is that above station came 
about twice as loud on the small coil as it did 
on the large coil, which contains over 1,600 
feet. 
A. 1.—The answer seems to be that, as far 

as we can ascertain from the information 
which you give us, your large tuning coil was 
too large in connection with your big aerial, 
and the smaller tuning coil for closer tuning is 
of course considered better anyhow, than the 
larger coil for a wave length of 425 meters 

NEXT MONTH 
begins a new volume. Begin “Mod¬ 
ern Electrics” new year right and 
order today an automatic binder, to 
preserve your copies 

PRICE 50 CENTS. 
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SPECIAL COMBINATION OfffR Of WIRELESS STOCKS 
One share MARCONI WIRELESS of America, 
par value .$25.00 

One share MARCONI WIRELESS of Canada 
Par value. 5.00 

One share MARCONI WIRELESS of England, 
Common, Par value. 5 00 

One share MARCONI WIRELESS of England, 
Pref, (dividend paying). Par value . 5.00 

Total four (4) shares (Par value $40.00), cash 
with order, all for.$26.00 

P. C. KULLMAN & CO. 
The Wireless Brokers, 68 Wall St. New York. 

When writing, please mention "Modern Electrics.” 

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

Patent Office 
PATENT LAWYER 

8 McGill Bldg.. 
Washington, D. C. 

PATENTS, TRADEMARKS, COPYRIGHTS, PATENT LITIGATION 
Handbook for Inventors. “Protecting, Exploiting 
and Selling Inventions“ sent free upon request. 

When writing, please mention “Modem Electrics.’’ 

TELEGRAPHY TAUCHT 
in the shortest possible time 
The Omnigraph Automatic 
Transmitter combined with 
standard key and sounder. 
Sends you telegraph mes¬ 
sages at any speed just as an 
expert operator would. Five 
styles $2 up. Circular free. 

Omnigraph Mfg. Co. 
39% Cortlandt St., New York 

When writing, please mention “Modern Electrics.” 

LEARN TO BE A WATCHMAKER 
Bradley Polytechnic Institute 
Horological Department A 

Peoria, Illinois 
FORMERLY PARIONS MOROLOQICAL IRRT 

Largest and Best Watch 
School in America 

Weteach Watch Work, Jew¬
elry, Engraving, Clock Work. Optics. Tuition rea¬ 
sonable. Board and rooms near school at moderate 
rates. Send for Catalog of information. 

When writing please mention “Modern Electrics.” 

The White Eagle 
Electric Motor 

Postpaid, 75c. 
We make working models of 
inventions. Send for illus¬ 
trated catalogue of Model 
Supplies. 

THE PIERCE MODEL WORKS 

Industry B'g., 85 5U1 <vt., Chicago 

When writing, please mention "Modern Electrics.” 

LEARN CHIROPRACTIC 
The newmethodof drugless healing 
EARN SÖO TO S1OO PER WEEK 
Our free book tells how you can laarn todeteetdis-
easeand remove thecause by Howard's method of Spinal 
Adjustment Positively the mostsimple.direct,advanced 
and scientific method of drugless healing. Based on un¬ 
erring natural laws. Anyone can understand it; learned 
in spare time. Improve your social prominence and 
financial standing Start now on the rood to honor and 
success. W rite for free bookandspecial schoUrsh i p offer 

NATIONAL SCHOOL OF CHIROPRACTIC 
800 Wendel Bank Building, Chicago, III. 

When writing, please mention "Modem Electrics.” 

When writing, please mention "Modern Electrics.” 

Greatest bargains ever offered. 
Underwoods, Olivers, Rem¬ 
ingtons, Smiths, (All makes) 
rebuilt $15 to $38, worth 
double; sent subject to exam¬ 
ination and trial. 

Send for “Bargain List” 
(OLD RELIABLE) 

Consolidated Typewriter Exchange 
245 Broadway, New York 

Established 27 years on Broadway. Don’t miss this 
chance to get a good typewriter at half price. Write 
immediatly. 

When writing, please mention “Modern Electrics" 

NEED A SWITCH OR A COIL? 

The ACME switch is just the thing for WIRELESS 
work. The lever is removable, so that no one can tamper 
with your outfit. 

you R0CK BOTTOM prices on COILS. Write TO-DAY. 
SWITCH sells at 50c.; COILS $2.50 up. 

ACME PARTS CO. Lafayette, Ind. 
When writing, please mention "Modern Electrics.” 

FaucetWATERMOTOR 
Completewithemery wheel Ç7 CA 
buflf wheel, pulley to run 
sewing and washing machine, pol-
ish. In some cities where we have 
no agents, and where the water 
pressure is good, a sample motor will 

MaMp \ be given free; apply at once if 
I you want to make some extra 

money, or if you can devote 
your whole time, liberal salary and 
commission will be paid. 
ALCOHOL STOVES, LAMPS 

AND FLAT IRONS 
ENGINEERS WANTED to send for catalog of In 

dicators. Reducing Wheels Planimeters. Address. 
LIPPINCOTT M. S. CO. 

52 Columbia St., 
Newark • - - New Jersey 
When writing, please mention “Modern Eléctrica.” 
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ClASSIflED ADVERTISEMENTS 
Advertisements in this column, 2 

cents a word, no display of any kind. 
Payable in advance. Stamps not ac¬ 
cepted. Count 7 words per line. 
Minimum, 2 lines. Heavy face type 
4 cents a word. Minimum, 3 lines. 
Advertisements under “Wireless” 5 

cents a word. Minimum, 4 lines. Wire¬ 
less books and blue prints not listed 
under “Wireless,” 2 cents a word. 
ADVERTISEMENTS FOR THE APRIL 

ISSUE MUST BE IN OUR HANDS BY 
MARCH 25. 

ELECTRICAL APPARATUS 
STUDY ELECTRICITY AT HOME. A com¬ 

plete electrical course at home, containing 30-page 
detail book, 220-page text-book, 200 page experiments 
and over 100 pieces of apparatus. Price, complete, 
only $5.60. Catalogue “M. E. S.” explains this and 
other remarkable offers. Thomas M. St. John, 848 
Ninth Ave., New York. 
LEARN to be a practical electrician. We will 

teach you in 8 weeks how to be a first class 
electrician; pupils have no difficulty in finding 
good jobs because we teach them from the 
ground up. Don’t delay. Write us now for de¬ 
tails. Wilcox & Cote, Electrical Engineers, 432 
Columbus avenue, Boston, Mass._ 

ELECTRICAL BOOKS, BLUEPRINTS, ETC 
ELECTRICAL BOOKS, BLUEPRINTS, ETC. 

Electrical Dictionary, 4,800 electrical definitions, 
224 pages, cloth bound volume, indexed and hand¬ 
somely illustrated, 25c prepaid. Send for cata¬ 
logue of Practical Books for skilled Tradesmen 
and Experimenters. Clarence B. Hardage, Pub-
llsher, Syracu se, N. Y. 
LEARN MAGIC. Three card tricks, 10 cents. 

Klein. 1193 Broadway, New York._ 
„HYPNOTISM. By mail full course, 25 cents. 
Klein, 1193 Broadway, New York. 
HOW TO JUDGE a patent. An “eye opener*’ 

for inventors. Sent free. Obed Billman, Hinn 
Bldg., Cleveland, Ohio. 
AEROPLANE BLUE -PRINTS: Curtiss. 

Wright, Bleriot or Santos-Dumont, blueprint 
drawings with complete instructions for building 
any one of the above aeroplane models, 25 cents 
prepaid, coin or stamps. International Aeroplane 
Co., 6th floor, World Building. 
EVERYTHING for the MODEL AEROPLANE 

builder—wood, ballthrust bearings, rubber, ribs, 
struts, etc. Send us your name. See our adv. in 
another column. Goff Aeroplane Co., 225 Dear-
born street, Chicago._ 
FREE ILLUSTRATED BOOK tells about over 

360,000 protected positions in U. S. service. More 
than 40.000 vacancies every year. There is a big 
chance here for you, sure and generous pay, life¬ 
time employment. Easy to get. Just ask for 
booklet A947. No obligation. Earl Hopkins. 
Washington. D. C. 

WIRELESS 
WIRELESS FIENDS. 

Phosphor Bronze Aerial Wire as used by Govern¬ 
ment, the best yet. Just imported 25,000 feet. 1J4 
cts. per foot. Bornite and Zincite, the most sensitive 
combination, 50 cts. per set. Zincite and Cooper 
Pyrites, 50 cts. per set. Silver plated brass cup for 
mounting crystals, 10 cts. each. Sliders (for square 
rod >i-in.x%in.) with ball and spring, 20 cts. com¬ 
plete. Black Asphaltum, Black and White Shellac, 
liquid ready for use, large bottle, 25 cts. Spool con¬ 
taining 1000 Ohms No. 50 Copper Wire, 60 cts. Sili¬ 
con or Molybdenite, large piece, 15 cts. Send post¬ 
age stamp for 128 page Catalog. 
Electro Importing Co., 233 Fulton St-, N. Y. 
Attention Wireless Experimenters. We have the 

best assortment of wireless instruments in Detroit 
We keep everything in stock, no delay. Send 2 ct. 
stamp for catalog. Seidler, Miner Electric Co., 
Detroit, Mich._ 
FOR SALE: 1 tuner, 1 Silicon detector, 1 zinc 

spark-gap, 1 12-glass plate sending condenser, 1 fixed 
condenser, 1 marble switch-board with two double 
throw switches. Price $5.00 Edgar C. Boydston, 
Douners Grove, Illinois. 

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

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

SEND STAMP FOR INFORMATION of a new 
detector. A thousand miler. For this month 
only. Allan F. Beacome, Wireless Expert, 174 
West 95th street, New York City. 

FOR SALE: 100 mile receiving set with aerial. 
P. Mertz, Norris avenue, Jamaica, N. Y. 

EXAM ELED and stranded copper Antennae 

wire at a big discount. Send for list prices and 

discounts. Can save you money. B. Kendig, 7th 
avenue, Mt. Vernon, N. Y. 

SPECIAL PRICES. 1,000-ohm wireless receiver, 
double pole, special thin diaphragm, hard rubber 
case, wound with copper wire, $1.75. Leather cov¬ 
ered head band, double, $1.00; single, 0.60. “Na¬ 
tional” receiving condenser, $.30. Waterhouse 
Bros., Bourne, Mass. 

IRON PYRITES, known as Ferron, also Finest 
Pyron. Ferron crystals 15 cents, pyron 50 cents each, 
thoroughly tested. 

OUR NEW LINE.— C. C. Brandes famous 
phones. Finest in the world. Write for prices. 
Crystal Co., 1120 Avenue C. Flatbush. L. I. 

FOR SALE 
EXCHANGE: Wattmeter for open core trans¬ 

former. F. Suchemck. 430 East 72nd street. New 
York City. 

FOR SALE: K. W. transformer, open core. 
Price $12. Geo. D. Mallory, 562 Ogden street, 
Bridgeport, Conn. 

WANTED. % K. W. sending 
Welch, 100 Broadway. 

outfit. W. L. 

SILVERING MIRRORS bring astonishing prof¬ 
its at little outlay, explicit directions. A. M. 
Owen, 225 Jackson street, Pueblo, Colo. 

HELIX CLIPS! Fit No. 0 to 14, wires; ebonv 
finish; perfect contact; 25c each, 40c pair. We 
build apparatus to order. The Edelman Labora¬ 
tory, 2432 Lyndale avenue South, Minneapolis, 
Minn. 

FOR SALE : 2 K. W. oscillation transformer 
and copper jars; never used. Cost $250. Sale $45. 
D. F. Bernhardt, New Brighton, S. I. 

FOR SALE: 1 1-K. W. closed core transformer, 
1 key. 1 condenser. All new. $25.00. Ralph Terry, 
Lowell, Wisconsin. 

FOR SALE: 54 K. W. direct current dynamo. 110 
Y* ? amp. In perfect condition. Irving Patridge, 
Milbank, S. D. 

FOR SALE: One complete wireless receiving and 
sending station. Walter Dziadik, 130 Main St., 
Derby, Conn. 

HELP WANTED 
LOGAL REPRESENTATIVE WANTED. Splen¬ 

did income assured right man to act as our rep¬ 
resentative after learning our business thoroughly 
by mail. Former experience unnecessary. AÍ1 
we require is honesty, ability, ambition and will¬ 
ingness to learn a lucrative business. No solicit¬ 
ing or traveling. This is an exceptional oppor¬ 
tunity for a man in your section to get into a 
big-paying business without capital and become 
independent for life. Write at once for full par¬ 
ticulars. Address E. R. Marden, Pres., The Na¬ 
tional Co-Operative Real Estate Company, L593 
Marden Bldg., Washington, D. C. 

When writing, plea,e mention “Modern Electrics.” 
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YOL MUST BE MASTER 
of a Trade to be 
Master of a Business 

LEARN ELECTRICITY 
THE son of a Millionaire Englishman came to America recently 

to take a course in the New York Electrical School. 
His father will soon turn over to him the full care and 

responsibility of a huge business that has an immense plant. The young 
man intends to manage the business himself. He wants to know whether 
the business is running right. To do this he must have a working knowl¬ 
edge of every line of work that enters into the conduct of the plant. 

Electricity plays a large part in his plant. So he decided to learn 
the Electrical business. 

The New York Electrical School was selected as the best school 
to give him a thoro knowledge of electricity in both theory and practice. 

We taught him Electricity. He left New York for England pre¬ 
pared to handle every electrical problem that might arise, and to do the 
work himself if necessary. 

You can learn Electricity and it will pay you to do so, whether 
you want to earn your daily bread or to rise to the head of some great 
business. 

Electricity is the best paying industrial business in America say 
Government statistics. 

Learn the Electrical Business 
WRITE FOR FULL INFORMATION 

ADDRESS 

New York Electrical 
School 

26 W 17th St., New York, N. Y. 
SEND THIS COUPON 

NEW YORK ELECTRICAL SCHOOL, 
26 W. 1 7th St, New York, N. Y. 

Please send me full information about your course 

n electricity. 

Name. 

Address... 

When writing, please mention “Modern Electric».” 
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«j—HS 4 FOOT MODEL BLERIOT MONOPLANE 

This model is complete with 
drawings, instructions,propeller, 
canvas, wood and wheels, all 
ready to be put together and fly 
The planes have a spread of 4 
feet and the model in all covers 
an area of 16 square feet. 

B 
L 
E 
R 
I 
O 

H. G. Carter, designer of this model, is the well known English aviator and has been 
associated witn aerial navigation for over 15 years. He has made 18 parachute de¬ 
scents from balloons, holding the world’s record for 5,000 feet, made in Blackpool, 
England, in 1905. Mr. Carter flies a machine of his own construction, having made 
27 trial flights and having established an official record of 62 miles in 57 minutes. 

EACH 
POST 
PAID 

Send us a two dollar bill and we 
will send you this Large Model 
ready to be put together. $2 EACH POST 

PAID 

CARTER & SON, Aviators and Manufacturers 
201 Bennett Bldg., Nassau St., NEW YORK 

We supply' everything. Write us your require- tíD without engine 
ments. Our price for full size Bleriot is. vX or propeller 

M 
o 
N 
O 
P 
L 

N 
E 

u PT AI N6 FILIAL DIE MAKERS. HARDWARE SPECIALTIES J MFIí I1M; 

When writing, please mention “Modern Electrics. 

Praói cm. Appijfô' 
©LECTRICITV ■ 

1911 JUST OFF THE PRESS 1911 — 

Practical Applied Electricity 
By DAVID PENN MORETON, B.S., E.E. 

Associate Professor of Electrical Engineering at 
Armour Institute of Technology. 

Over 300 pages, 200 detailed line drawings, 
diagrams and descriptions. Bound in Black 
Seal Flexible Leather. Front and Back 
stamped in Gold. Round Corners. Red Edges. 
Just fits the Pocket. Price $1.50. Sold by 
Booksellers and Supply Houses throughout the 
English speaking world. 

The author of this 
book has taught the sub-
i'ect for many years, and 
ias been able to present 
the subject to his stu¬ 
dents without the use of 
much mathematics. A 
book in simple language, 
adapted both for those 
engaged in advanced 
electrical work. No 
other book on the mar¬ 
ket like this one. 

THE CHARLES C. THOMPSON CO., 
545-549 Wabash Ave. PUBLISHERS CHICAGO 

MODEL AEROPLANE SUPPLIES 
Engines, % H. P. Weight, 4% lbs.—1 H. P. 6^ lbs Very 
strong, powerful and efficient. Complete line of acces¬ 
sories, ball-bearing propeller shafts. Miniature pneuma¬ 
tic tire wheels, made in six sizes. Turn buckles, metal 
fittings, propellers, rattan, bamboo, all sizes of selected 
woods, finest grade English Rubber strand, etc. 

CORRECT PRICES, COMPLETE CATALOGUE 
SENT ON REQUEST 

THE WHITE AEROPLANE COMPANY, 15 Myrtle Avenue, BROOKLYN, N. Y. 

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

Johnson’s Kleen Floor 

Free Book and Sample Offer 

as follows: 

Address 

Answer this 
k ad and tret 

this 2 Sc 
vShk book 
A \ free. 

? We have sent a liberal supply of 
Johnson’s Wood Finishes—to-

book by famous experts ¿/“““-umnvci 
for Floors, Woodwork and Furniture 
-tells you how to finish or refinish all wood work/floors 

Read Free Offer Below. 

Johnson’s Wood 
Dye makes inex¬ 
pensive soft woods 
as beautiful and j 
artistic as expen- Í 
sive hard woods. a 
Color plates and B 

¡L directions for use 
. in the booklet. 

p Johnson’s Wood Dye 
—not a varnish stain—but a deep-seated 
Dye which penetrates the wood and fixes a 
deep, rich, permanent color. Made 

of (be above finishes, with copy of 
the Book. All we ask Is that you test the 
samples and ask your dealer to supply your 
, future needs. 

&. S. C. Johnson & Son, Racine, Wis. 
“The Wood Finishing Authorities* 

gether with a supply of our 
beautiful Instruction Book 
by famous experts—illus- > 
trated in five colors—to 
all leading dealers who 
handle paints, for your 
use. free. If your denier hasn't 
samples and books send us bis name. 
and we'll send you Free—any two 

. o nuuiûj olaliö, dim 

finished surfaces, keeping them in perfect condi-
Zif^tion. Apply with a 
*5W clothand rub dry—re-

dKUk / * 'N moves all stainsand 
/ ^ãit discolorations. 

z" \ -After using, give 
* / \ I /ffk th® surface a coat 
-A \ ( • of Johnson's Pre-
K pared Wax 
9k 7 1 and the wood 

’ will look just 
'' !?<■ i like new. ..dj 

—makes cleaning 
easy. Dries hard 
in an hour. Gal¬ 
lons $2.50— 
quarts 70c— 
. pints 40c. t 

Free Coupon 
Proper Treatment for Floors $ 

oodwork and Furniture” FREE and two samples 

Johnson’s Prepared Wax 
for all woodwork, floors and 

furniture (including 
pianos). Anyone can 
easily use Johnson’s Pre-

- Hl pared " over any finish 
hQu or orl the bare wood for 

that beautiful, anistie, dull 
finish so much in vogue. 

*-jirtr^ Ask your dealer for 
3fj¿ - sample. . 

Johnson’s Under-Lac 
a thin, elastic spirit finish far superior 
varnish or shellac. Not thick or sticky or 
slow-drying like varnish—neither does it 
dry too quickly like shellac. Especially _ 
good on linoleums and oilcloth, bring¬ 
ing cut the pattern and giving a finish 
as glossy as new. Protects from wear 

Paine Dealer's Address.,. 
M.E.8, 

When writing, please mention “Modern Electro s 
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NEW PREMIUMS 
We offer below a new assortment of premiums any one of which may be obtained by a little extra 

effort. You read Modern Electrics, which means it must be good, then show it to your friends. Help 
us, and help yourselves. You don’t have to be a subscriber to take advantage of this chance to obtain a 
valuable instrument for nothing; it takes just a few minutes of your time. Get the subscription, send it 
to us and we will forward by return mail the premiums you select. Your own (new) subscription will 
count. Now get busy and get a practical present FREE. . „ . -

Junior Fixed Con¬ 
denser. 

Used in all modern 
receiving sets. Spe¬ 
cial dielectric giving 
extra high capacity.

Sealed in hard rubber base with 
binding posts, as shown. Sells for 
$0.50. 

(Add 6 cents for postage) 

Given free for one subscription 

Electric Scarf Pins. 
Many unique Styles. 
Fitted with cord and 
plug, and attachable 
to any flashlight by 
removing the lamp. 
Scarf Pm sells for 
$0.45. 

(Add 4 cents for postage) 

Given free for one subscription 

Zinc Spark 
Gap mounted 
on hard rub¬ 
ber base. Elec¬ 
trodes fitted 

with rubber handles. Pure zinc 
rods. Used in all of the best sta¬ 
tions. Spark gap sells for $0.60. 

Add 7 cents for postage. 

Given free for two subscriptions 

Voltmeter or 
Ammeter, 1-1X 
volts 1-15 am¬ 
peres. 2%-inch 
face, heavily 
nickeled and 
reliable. Dead 
beat, a first-class 
nstrument. 
These meters sell 
for $2.00. 

(Add 7 cents for postage) 

Given free for five subscriptions 

Automatic Blow 
Torch. 

The handiest 
torch made. 
Gives a solid 
blast of flame 
for soldering 
purposes, with-

_ _ out any artificial 
blowing. The 

very latest. Torch sells for $0.35. 
(Add 10 cents for postage) 

Given free for one subscription 

‘•glectro" 
Rheostat. 

Rotary ad¬ 
justment. 
Air cooled. 
Very use¬ 
ful to vary 
the speed 
of motors 
and small 
lamps. 
Wound 

Given free for one subscription 

“Electro” 
Medical Coil. 
Al quality. 
No end of 
fun with one 
of these 

deoils, besides 
its therapeu¬ 

tic properties. Complete with cords 
and handles. Medical Coil sells for 
$0.70. Add 12 cents for postage. 

Given free for three subscriptions 

ter than 
sell for 
postage. 

“Electro” Amateur 
Phones, 2000 ohms re¬ 
sistance. Wound with 
No. 50 copper wire. 
Thin diaphragms. Lea¬ 
ther covered adjustable 
headband. Weight 15 
oz. 80 per cent, bet-

75 ohm phones. Phones 
$4.50. Add 25 cents for 

Given free for ten subscriptions 

—~ The “Electro” Flam-
Mj) ing Pocket Lighter. 

Mg JI Lights your cigars 
ÆUHIll anytime. Fits in the 
ißiS vest pocket. It sells 
IM_for $0.35. 

Given free for one subscription 

“Telim” 
Auto Co¬ 

herer. 
HARD 
RUBBER 
BASE. 
Needs no 
decoherer. 

Complete with two carbon plugs, 
one iron plug, graphite-carbon 
grains and bottle of mercury. Auto¬ 
Coherer sells for $0.80. Add 16 
cents for postage. 

Given free for two subscriptions 

“Electro” L y tic 
Bare Point Detec¬ 
tor. Holds the 
world’s . record for 

distance re-
Mounted 

rubber 
adjust-

your 
range 30 

per cent. 
“Electro” Lytic Detector sells for 
$1.25. Add 12 cents for postage. 

Given free for three subscriptions 

One Inch 
Spark CoiL 
This is the 
coil that has 
sent a mes¬ 
sage 90 miles 
with a suitable 
aerial. None 
better made. 
High speed 
French vibra¬ 

tor. One inch coil. Sells for $4.50. 
Sent by express only. 

Given free for 12 Subscriptions 

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

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

Modern Electrics Publication 
233 FULTON STREET - - - NEW YORK CITY 



MODERN ELECTRICS 733 

WHY DON’T YOU USE 

ENAMELED 
MAGNET WIRE IN YOUR WINDINGS? 

It will give you a much more efficient winding 
without any extra cost. If you haven’t a copy 
of our Bulletin 350 send for one. 

AMERICAN ELECTRIC FUSE CO., 
DEPT. C, MUSKEGON, MICH. 

Manufacturers are writing me 
for patents procured by my 
clients. Protect your ideas ! 
Send for free 72 page book 
“Successful Patents” and “Step¬ 
ping Stones” (containing over 
200 inventions wanted). Per¬ 
sonal services. Clients patents 
advertised and sold free. 

R. B. OWEN 
DEPT. 7 

WASHINGTON, D. C. 

Five expert mechan¬ 
ical engineers of the Du 
Pont Powder Company 
decided unanimously 
in favor of the 

L. C. Smith & Bros. Typewriter 

over all other makes. The Du Ponts 
immediately bought 521 machines to 
standardize equipment. Our Du Pont 
booklet telling about this will interest 
you. Send for it. 
L C. SMITH & BROS. TYPEWRITER CO., Syracuse, N.Y. 

érroníi Animal ©fiirial 

Wtreleöö iBook 
READY NOW 

The only book of this kind in existence. In three parts : 
U. S. Land Stations (also Canadian Stations). 
b. S. Ship Stations (including foreign ships touching U. S. ports). 
U. S. Amateur Stations. 

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

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

In addition we furnish a 

WIRELESS MAP OF THE U. S. 
in three colors, size 13 x 9)L which can be mounted or hung in your station. Gives lo-
ration and distances for all Government and Commercial stations m the United States, 
and ENABLES YOU TO COMPUTE QUICKLY DISTANCES, WHEN TRACING 

A CYOUACANNOT AFFORD TO BE WITHOUT THIS BOOK. 

PRICE BY MAIL, 15c. [ 

Cash or Stamps (only U. S.-no foreign ones) taken 

MODERN ELECTRICS PUBLICATION :: 233 Fulton St., New York 

When writing, please mention “Modern Electrics.” 
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THE WIRELESS TELEPHONE 
By H. GERNSBACK 

SO^Pages .... 57 Illustrations 

A WIRELESS TELEPHONE STATION 

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

It not alone describes 
the most important sys¬ 
tems, but treats the sub¬ 
ject from the experi¬ 
menter’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 con¬ 
tains a digest of all the 
latest patents on wireless 
telephony, both in the 
United States and abroad. 
This book is an absolute 

necessity to the rising 
wireless experimenter who 
desires to keep abreast 
with the progress of the 
new art, that will within 
five years, revolutionize 
telephone communication. 
This book also contains 

directions for building 
small wireless telephone 
stations at a cost under 
five dollars for short dis¬ 
tances 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 ELECTRICS PUBLICATION 
233 FULTON STREET, NEW YORK CITY 
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HIGHEST CLASS OF 

Molded Electrical 
I- Insulation-
I 1 Shellac Composition 
• —black—brown—Mica; substitute for bard rubber. 

2 Sternoid 
We are the Pioneers in this country of Heat¬ 
proof Electrical Molded Insulation. 
J 500 ° F. without softening. 
' A perfect insulator. 

CI Alivia ' Non-Hygroscopic. 
High mechanical resistance, can 

, I be tapped or drilled. 
I Metal parts can be molded in. 

3 Stern-BAKELITE 
Heatproof — splendid for high tension, line and overhead 
insulation. 

PRACTICALLY UNBREAKABLE 

, We solicit your correspondence—blue prints, models 

DICKINSON MANUFACTURING CO. 
, KURT R. STERNBERG 

Treasurer and General Manager 

SPRINGFIELD, - MASSACHUSETTS 

J ' J. H. PARKER. Sales Agent 

• No. 6 Hawley Street. Boston. Mass. 

When writing, please mention "Modern Electrics." 
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2Fnur Extranr òinarg (¡Mfera 
To make March our banner subscription month, we are willing to make the following FOUR 

before attempted by any magazine. _______ 

OFFER NO. 1. 
Send us S1.00 cash, stamps, or money order, 

and in return, we will send you : 
1—Modern Electrics for one year (March H 
issue free) .•.  $L09 

2—Book, How to Make Wireless Instruments, 

S—Book, Thé Wireless Telephone, by H. 
Gernsback, cost . 'A' 

4—Book, Construction of Induction Lous 
and Transformers, by H. W. Secor, cost.. .25 

Total. $1.75 
(If books are to be mailed add 6c. postage) 

TOTAL NET SAVING.75 

.19 

.20 

.15 

.25 

$1.80 Total 

order. 

$1.00 
$1.00 

.50 

1.20 .25 

$1.75 Total 

Something New in Insulators 

COLUMBIA 

CARB*»* 

NATIONAL CARBON CO 
CLEVELAND, OHIO 

When writing, please mention “Modern Electrics.1When writing, please mention “Modern Electrics. 

bells, buzzers, electric clocks and toys,wireless tele¬ graph Instruments 
gas lighters* elec¬ tric horns and many other simi¬ 
lar devices. 
Ask your dealer. 

GREAT WIREESS OFFER NO. 2. 
Send us $1.00 cash, stamps, or money order. 

233-z Fulton Street 
New York 

and in return, we will send you: 
1—Modern Electrics for one year ( March 
issue free) .... 

2—12 back numbers of Modern Electrics, all 
consecutive numbers, all in good condi¬ 
tion, each 10c. 

and in return, we will send you: 
1—Modern Electrics for one year (March 
issue free) .A 

2—Wirless 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—Official Wireless Blue Book, 32 pages, and 
13x10 in. chart of U. S. stations.......... 

6—Any one of the 3 books shown in offer 
No. 1. 

OFFER NO. 3. 
Send us $1.00 cash, stamps, or money < 

and in return, we will send you: 
1—Modern Electrics for one year ( March 

issue free) .  •• • • • • • • • ••••.. 
2—Linen Binder (automatic) holds 12 issues 
M. E., gold stamped... 

3—Any one of the 3 books shown in otter 
No. 1. 

"EVERYTHING FOR 
TUE EXPERIMENTER” 

$1.00 

.19 

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 

(Mail charges for Items 2 and 3. 15c. extra.) 
TOTAL NET SAVING. 75 | ___, 

- The offers as shown must not be changed nor can articles from any one offer be exchanged with »ny 
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 

iKoÙprn Bvrtrira ^nhliration 233 Pultun &mt, Nm ^urk, X. tj 

(Mail charges for Items 2' 3. 4. 5, 6, 8c. extra.) 
TOTAL NET SAVING.80 

OFFER NO. 4. 
Send us $1.00 cash, stamps, or money order. 

Total. $2.20 
(No mail charges necessary.) 
TOTAL NET SAVING. $1.20 

We uroeent herewith our new departu re antenna ¡nsula-
tors which we are now offering In place of our regular an 
tenna Insulators, No. 10001. 

Thev hare the distinct advantage that there are no 
Looks m break out and even It the Insulator would be 
smashed «K Ie almost Impossible, the aerial wires could 
not rali' bemuse the loops of both antenna and support 
wires would hold each other. 

These insulators are beautifully finished and have the 

?hí5”w“S“‘“^ 
the lowest priced on the market. 

Price 10 cents. Per doe.. 11.16. 

No. 1166 noe'ror 
receiving X^Frlée each 12 cts. Per dos. 31.». 

No. 10341-iiatent applled^or). Thl. X^and 
made of the same mat two round boles, through heavier. Its body Is pierced by two rou 
which the wire loops pass. For sending p 
•park length. Win not leak. By placing “everalot these 
Insulators In series, large spark colls or transformers can 
be operated without fear of leakage. Size 3 x S 14 In., 
weight 14 oz. Price each 16 cts. Per doz. 61.S5. 

Send 2c. stamp for our new 12S-page wireless’cyclopedia 
No. 7. containing lots of Information on wireless diagrams, 
etc. 

electro importing co. 
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The Greatest Magazine 
Bargains 

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

MODERN ELECTRICS.   $1.00; our 
COSMOPOLITAN (or American, or Good Housekeeping) 1.50 price 
REVIEW OF REVIEWS.  3.00 $0.00 

Regular Price, - $5.50 O"“ 

MODERN ELECTRICS 

Modern Electrics. $1.00 
World’s Work. 3.00 
Everybody’s. 1.50 
Delineator. 1.00 

Regular Price, - $6.50 

Our 
Price 
$4.05 

Modern Electrics. $1.00 
Pearson’s. 1.50 
Leslie’s Weekly. 5.00 

Regular Price, - $7.50 

Our 
Price 

$5--
Modern Electrics . $1.00 
Good Housekeeping. 1.00 
The Outlook. 3.00 

Regular Price, - $5.00 

Our 
Price 
$4.25 

Modern Electrics. $1.00 
Review of Reviews. 3.00 
McClure’s Magazine. 1.50 
Woman’s Home Companion. . . . 1.00 

Regular Price, - $7.00 

Our 
Price 
$4.20 

Modern Electrics. $1.00 
Pictorial Review. 1.00 
Cosmopolitan, (or American or 
Good Housekeeping). 1.50 

Regular Price, - $3.50 

Our 
Price 
$2'15 

Modern Electrics. $1.00 
The World Today. 1.50 
Pearson’s. 1.50 

Regular Price, . $4.00 

Our 
Price 

$2— 

IN CONNECTION 
REGULAR OUR 
PRICE PRICE 

With Ainslee’« . $2.80 $1.85 
" American Boy. 2.00 1.45 
" The Book-keeper. 2.00 1.45 
“ Cosmopolitan. 2.50 1.50 
“ Cycle& Aut’bileTrade Journal 3.00 2.30 
" Farm Journal.2.00 1.45 
“ Fruit Grower. 2.00 1.35 
° Good Housekeeping. 2.25 1.70 
“ Gunter's Magazine. 2.50 2.00 
“ Harper's Magazine or Weekly 5.00 4.30 

“ Bazaar. 2.00 1.50 
“ Judge's Weekly. 6.00 5.90 
" The Ladies World. 1.50 1.10 
" Leslie’s Weekly. 6.00 5.00 
'■ Lippincott's. 3.50 2.50 

McClure’s Magazine. 2.50 1.80 
“ Metropolitan.... 2.50 1.75 
" Modern Priscilla. 1.75 1.30 

Canadian and Foreign Postag 
We will gladly quote on any Maga 

Prompt and carefl 
It is impossible to get the Magazines 

REGULAR OUR 
PRICE PRICE 

With Motor Boat. $3.00 $2.30 
“ The Musician. 2.50 1.80 
“ North American Review ... 5.00 4.30 
“ The Outlook. 4.00 3.50 
“ Pacific. 2.50 1.80 
“ Pearson’s . 2.50 1.50 
“ Pictorial Review. 2.00 1.50 

Popular Magazine. 4.00 3.00 
“ Recreation. 4.00 3.00 
“ Review of Reviews. 4.00 2.30 
“ Scientific American. 4.00 3.30 
“ Telephony . 4.00 2.80 
“ Suburban Life. 4.00 3.05 
" Success. 2.00 1.50 
“ Sunset. 2.50 1.30 
“ Travel... 2.50 1.80 

Women's Home Companion. 2.50 1.80 
“ The World Today. 2.00 1.40 

to be added to above prices. 
¡ne combination not listed above, 
service assured. 

quoted in our list cheaper elsewhere. 

MAIL ALL ORDERS TO 

Modern Electrics Publication 
2 33 FULTON STREET NEW YORK 
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ser PROTECT YOUR IDEA! 
REFERENCES 

“ Your business will have my personal attention.—” E. E. V. 

$ 180,340.00 
*T MADE BY MY CLIENTS V 

and HOW to INVENT” BOOK 
FREE ADVICE FREE. 

Correspondence Solicited. 

HIGH CLASS WORK EXCELLENT TESTIMONIALS 

Highest References Expert-Prompt Services 809 F. ST., N. W. 

When writing, please mention ‘‘Modern Electrics/ 

T rade- Marks, Copyrights, 
Prints, Labels, Registered. 

YOU SHOULD Have My FREE BOOKS 
Telling HOW OTHERS will do the 
same IN THE FUTURE “WHAT 

64-Page 
“Proof of Fortunes 

in Patents— 
What and How to 

Invent.** 

FREE 
TWO BOOKS 

61-Page 
“ Inventor’s Guide ’ 

FREE 
The above - entitled 

books will tell you How 
to Secure Money to “ Pat¬ 
tent” Your Invention, 
Howto Sell Your Patent, 
and ALL about the 

Great Success 
jof My Clients 

Patents'"Pay 
“ MY TRADE-MARK” * 

E. E.VR00MAN,'S^Wash., d.c 
My offices are located across the street from the U. 8. Patent Office. 

I advertise my clients’ patents free in a magazine having a two million circulation. 

MY FEE RETURNED IF “PATENT” IS NOT ALLOWED 

American National Bank 
Washington, D. C. 

Little Giant Hay Press Co. 
Dallas, Tex. 

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

Farmers Mfg. Co., Norfolk, Va. 
New Era Mfg. Co. 

Fairfield, la. 
The Parry Stationery Co. 

Oklahoma City. Okla. 
Bell Show Print Co. 

Sigourney, la. 
The Camp Conduit Co. 

Cleveland. O. 
The Iowa Mfg. Co. 

Oskaloosa. la. 
Sam'l Allen & Son Mfg. Co. 

Dansville. N.Y. 
The Gari Electric Co. 

Akron, O. 
Superior Mfg. Co. 

Sidney, O. 
Tldnam Tel. Pole Co. 

Oklahoma City, Okla. 
Bernhard Furst Vienna 

I. Austria-Hungary 
Compound Motor Co. 

Brooklyn, N.Y 

Wireless cgESCQ) Receivers 

TO THOSE desirous of obtaining RESULTS 
we highly recommend our hard rubber 
case Wireless Receivers. They are guar¬ 

anteed wound with silk covered copper wire. 
The special steel used in the permanent mag¬ 
nets retains its magnetism indefinitely. 

A full line of reliable wireless instruments 
and accessories described in our 8O-page 
Manual of Wireless Telegraphy and Catalog 
No. Cl, which will be sent upon request. 

ASK ANY USER OF (gES® INSTRUMENTS 

Manhattan Electrical Supply Co. 
17 PARK PLACE, NEW YORK 

186-188 FIFTH AVENUE, CHICAGO 

When writing, please mention “Modern Electrics.” 
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cassele 
AGOL ¿Míne Of Mechanical Reference 

Illustrations 3q,ooo Indexed Articles 
Five Handsome Volumes \ 

ECHANICS U8TCL0PÆD1A.. 
Ine Of Mechanical Reí 

Examine This Famous Mechanical Library in Your Home Free 

pay us 

■■■I 

'/ I keep it, I agree to pay you $2 within 
five days and the balance of $16 in 

monthly installments of $2 until settled 

A Practical 
“Mechanics’ Bible” 
of Ready Reference 

Modern Electrics Publication 
233 Fulton St., New York 

Edited by 
Paul n. Hasluck 

/ ■/ in full. 
■ 7 NAME. . 
' ADDRESS. 

REFERENCES. 
Send this coupon or a copy of it 

/&/ . Cyclopaedia of Mechanics, 
/J?/ in five volumes. It is under-

stood that I may examine the 
y work five days, and if I do not 

wish to keep it I agree to notify you 
and hold, subject to your order. If 

Cassell’s Cyclopaedia of Mechanics is an authoritative work, well printed and handsomely bound in five volumes. 
Written by a staff of skillful and talented mechanical and technical writers, under the direct editorship of Paul N. 
Hasluck, the foremost living writer on mechanical subjects—every paragraph the paid contribution of an expert. / 
The work is practical from cover to cover, constituting a thoroughly trustworthy reference library and key to up- /. 
to-date workshop practice, full of plainly worded and well illustrated articles of interest to all who want a / / 
receipt, employ a mechanical process, or stand in need of an item of information concerning mechanical / / 
and practical matters. This great work fulfills a long felt want among practical mechanics as well as / / 
amateurs and beginners. Students who have previously found that there is nothing to be learned from / / 
the compilations of untried and possibly impracticable suggestions and receipts will find Cassell's / / 
Cyclopaedia of Mechanics thoroughly dependable and practicable. The work contains over /¿/ F 
6,500 illustrations and 30,000 separately indexed articles; over 2,500,000 words. The five vol- /^/ 
umes number 1760 pages in all, each volume measuring 7 ^xlO' 2 inches, strongly bound 233 Fulton St. 
in stout extra durable cloth binding with lettering in gold. The type is large, clear and easy /& N. Y. C. 
to read. So vast in fact is the scope of the work that only a leisurely examination can do it /$/ Ge nt lerne in¬ 
justice. That is why we make you this out-and-out offer to place it free in your home— /$7 Kindly send me, 
we know you will find it the best and most valuable mechanical libran’ for you. /•77c carr'agc PrcPaid, for 

. rr-., . ,vz or-1- . /<*/ hee examination, one Examine Inis Great Set want you to SEE this famous 7*7 Q*«eirs 
r O 1 IT “ve volume work for we know you j 

Ot DOOKS at Ulli iLXpenSe will be pleased with its binding, / 
paper and printing and the wonderful fund of information it contains. We want you to EX- /£/ 
AMINE it thoroughly, for we know you will be quickly impressed with its great practical /£7 
value. We want you to ENJOY the finest mechanical library ever offered to discriminat¬ 
ing professional or amateur mechanics. The price of this complete work in five volumes 
as above described is $ 18. Just mail us the coupon opposite ( send no money) 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. If you keep it, 
$2.00 within five days and the balance $2 a month until paid. 

When writing, please mention ‘‘Modern Electrics.” 
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•E. I. CO. 

8000 

New Orleans, La , 
Jan. 11, 1911 

Electro Importing Co. 
Dear Sirs: 
It may be of inter¬ 

est to you to know, 
that I communicate 
with a friend in Baton 
Rouge every night with 
ray % K. W. Trans¬ 
former coil, a distance 
of about 70 miles air 
line, My coil is work¬ 
ing excellent, ánd any¬ 
one wishing to buy a 
coil, cannot make a 
better move than by 
purchasing one like 
mine. 
Hoping this will be 

good news, I remain, 
Very truly yours, 
Bernard Oppenheim, 

1435 Henry Clay Ave. 
New Orleans, La. 

Above letter came UNSOLICITED. It is one of the many we have in our 
files. It seems unbelievable that we can turn out goods that perform such extraord¬ 
inary service at such low prices. The explanation is: quantity. Any one can 
possess our % K. W 8050 transformer coil and we guarantee its range. This trans¬ 
former is usedin conjunction with our No.8000 Gernsback Interrupter.on 110 volt cir¬ 
cuit, either D. C. or A- C. Price of the transformer is $7.50 ; price of Gernsback 
Electrolytic Interrupter, $2.25. During this month we will send the transformer 
and the interrupter on receipt of O The outfit will be sent by express 
with privilege of inspection. Z¡> O ■ Vz W Balance to be paid after inspection 
If goods are not as represented return them to us and we will refund money. This 
special offer ought to appeal to you. ORDER TODAY. 

SLABY - ARCO VACUUM COHERER 

This imported coherer, made by the German Tele-
funken Co. and used by the U. S Government is the best 
coherer on the market today. It has solid silver plugs 
and with a fairly sensitive relay will work up to 800 
miles. This coherer is "fool proof and will stand » 
tremendous amount af abuse. Heavy nickel tubing for 
connections at each side. Sells usually for $5.00. 

Onr Price KfY Py M̂ £.o 
this month . O W 5c Extra 

SPECIAL WIRELESS OFFER 
If you ever wanted to make your own tuning coil, here's your chance. 

Positively this Month only! Order Quick. 
One pound No. 84 enameled wire.. . ..........»1 
Two No. 2232 hard rubber sliders (one red, one black) . •«> 
One and one-half feet & inch square brass rod. 

Regular price, $1.72 

Special price for above four items $1.25 

~ SPECIAL GEISSLER TUBE SALE 

We give below a list of some tubes on which our stock is too large at present and the tubes are sold 
• " » . . if vmi have a snark coil vou cannot afford to do without a Geissler Tube, and 
ÄeiÄ wÄÄa &Ä Tub. in your aerial and when the tube lights up 
Krähtest vou are radiating the maximum amount of energy. Th-se tubes are the most beautiful ones made 
and are perfect in all respects The 4 inch tubes are not catalogued by us but are an odd length which were 
manufactured by mistake. 

4 inch Geissler tube, plain.. 
4 inch Geissler tube, with fluorescent liquid.............."7/"".J.now kSo 
No. 1126, 8 inch Geissler tube, with fluorescent Imuid. regular price 60 cents. """ ;!j’< 
No. 1128' 12 inch Geissler tube, with fluorescent liquid, regular price 60 cents. now BIM 

ANY OF THE ABOVE BY MAIL EXTRA IO CENTS 
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NEWS-= 
Ihe Phones which SAVFRTrWIIRI IC” 

(OR RATHER ITS 500 HUMAN BEINGS) 

Operator Binns the famous C. Q. D. man used our Phones 
TRANSATLANTIC TYPE 

WE GUARANTEE EACH RECEIVER FOR ONE YEAR 
These receivers embody the finest workmanship, and in connection 

with our various Detectors and other instruments are so marvelously 
sensitive that they will talk loud and distinct where others would not 
respond at all. We make the broad and sweeping statement that our 
receivers aie absolutely the most sensitive in the world now—without 
any exception and regardless of price. 

The weight is 50 per cent, less than other similar receivers; opera¬ 
tors do not tire with these even if carried hours at a stretch on head. 
The head band is adjustable to fit any size or any shape head; the stir¬ 
rups holding the phones are made so ingeniously that the phones are 
pressed tight to the ear, excluding all external noises. 

Each receiver is wound to 1000 OHMS with No. 50 single silk copper 
wire which explains the extraordinary sensitiveness. Some makers 
use No. 40 silk covered or enameled wire. This is absolutely unfit to 
use as we found through long experiments. No. 50 wire costs six times
as much as No, 40, but we use it because WE INCREASE with its use 1307» 
the AMPERE TURNS and the receivers consequently become infinitely more sensitive. We guarantee each 
receiver to stand the following extraordinary test: Moisten the metal receiver cord tips. When both are 
touched the reciever will respond ! The voltage generated by the metal tips is less than 1/100 000 theamper-
age less than 1/1,000,000 (one millionth.) Bands and receivers finely nickel plated. Silk conductor cords, 
6 feet long, etc. 

1305 Head Receiver (2) with head band (as cut) complete, $6.35 

TAPE REGISTER. This is IT. You 
have wanted i his long. A perfect little 
outfit. Size 5X x4xT. Has automatic ink 
wheel, paoer reel just like the commercial 
article. Works on one dry cell Forme 
with coherer outfits and regular telegraph 
work. Is equipped with telegraph kev. 
Price.$3.50 

NICKEL. PLATING OCT-
FIT. The neatest thing ever 
placed on the market. Do your 
own nickel plating and make 
money by nickel plating for 
others. Works on 2-3 wet bat¬ 
teries. Complete outfit with 
salts anodes,etc. $2.25 

COPPER PLATING 
OUTFIT. Requires No 
Batteries. You can cop¬ 
perplate bet ties, lac-, metal 
part«, flowers, etc , with this 
fine outfit. Unmatched for 
simplicity and efficiency. 
Price. $i.5O 

UNIVERSAL DETECTOR STAND 
We have 100 of these detector stands left as we discontinued manu¬ 

facturing them. To clear the lot. we will sell them at *75 Cents 
each prepaid. This Detector Stand comes with a pair of tweezers 
to handle the crystals. This is one of the best detector stands ever 
sold at this price and we are sure you will like it. 

Have you a copy of our famous 196 Page Electrical 
Cyclopedia No. 9, containing over 400 illustrations? 
The most wonderful book ever printed, containing more infor¬ 

mation on all electrical and Wireless subjects than a $3.00 text-book. 
Send 4c postage today and we will promptly mail it. Postal cards NOT 
answered. 

THE ELECTRO IMPORTING CO. 
Retail Store, 69 West Broadway : s 233 FULTON STREET, NEW YORK 

“EVERYTHING FOR THE EXPERIMENTER” 



PRICE, 25 CENTS, PREPAID 

Modern Electrics Publication, 233 funewn york 

“Construction of Induction Coils and Transformers” 

PRICE, 25 CENTS, PREPAID 

APPENDIX 
Table of Spark Coil Dimensions one inch 

to twenty inch. 
Table of Spark Coil Dimensions, one 

inch to twelve inch, heavy ¡park. 
Table of Dimensionsone-quarter inch 

to ten inch with enamel wire sec¬ 
ondaries. 

Table of open and closed Core Trans- 14 inch S PA R K COIL 
formers 54 to 3 K. W. 

Table of Glass Plate Condensers, for Transformers up to 5 kilowatt and spark coils 1 inch to 12 inch. 
Table of Sparking Distances for various voltages. Inductivities of Dielectrics and method of finding condenser capacity. 

Tables of turns per inch and feet per pound of insulated magnet wire. 
Table of Soft Iron Core Weights. Tables giving the cost of wire, raw material, etc. 

You cannot afford to be without this book, the very latest on the Çonstr i; ct'on °, s'í’ Induction coil or high potential transformer for use in wireless telegraphy or X-ray work. 

HOW TO MAKE WIRELESS INSTRUMENTS ”±” 
a microphone detector. 

96 PAGES 

WIRELESS TELEGRAPHY 

a simple antenna. 
a spark gap muffler. 
a 1000-ohm relay. 
a carborundum detector. 
a bare point electrolytic de¬ 

tector. 
a 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. 

BY 20 WIRELESS EXPERTS 
75 ILLUSTRATIONS 

Our new book Is the only one of its kind and contains more information on the construction of wireless Instruments and apparatus than any book ever published 
n° ít^ontàTn^dèscrlptlons of twenty-five different pieces of ̂^“^“e'sfoísfand Illustrated. Clear photographs of the actual apparatus, diagrams, dimensions and 
sketches of the necessary pieces will be found in great A book that every experimenter and amateur In the wireless art must possess. 

Compiled by H. W. SECOR 
PAGES 72 ILLUSTRATIONS I CONTENTS I 100 

The Induction Coil, its history 
and theory. 

Coil Construction. 
Secondary Coil impregnation. 
Electric Stars 
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 largeDemonstrationTeslaCoil. 
Experimenting with the Tesla 

Coil. 
The High Tension Transformer. 
How to build one-half to 3-kilowatt 

Closed Core Transformers. 


