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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 III. 
(Continuedl 

EFERRING to Fig. 88, if i, r, be 
Zne the current and resistance in the 
shunt, and I, R, the current and resist-
ance in the galvanometer branch, and 
if e is the potential difference between 
AB, we have, from Ohm's Law: 

i == and 

I— ç. 

Dividing the second equation by the 
first, we have: 

Ir 
i R 

That is, the current intensities in 
the galvanometer and in the shunt are 
to each other as the inverse ratio of 
their resistances. 
From the rules of proportion, we 

have: 

: r+R) : r and ( 

r ; If I = Tiu of the total current, 

we have IX r-ER =total current. 

(r-FR): r is called the multiplying 
factor of the shunt, that is, the current 
intensity of the galvanometer must be 
muliplied by this ratio to obtain the 
total current. 

71. DIFFERENTIAL GALVANO-
METERS. SCHWEIGER 1820. 

This kind of galvanometer, also 
sometimes termed multiplicator, is so 
named from the fact that the moving 
needle is located in the inside of a 
frame which has several different 
windings made of very fine silk cov-
ered wire. 

If the student desires to make such 
an instrument, he should proceed as 
follows: 

The instru-
ment is best 
placed on a 
small shelf, 
which latter 
should be at-
tached to a 
stone wall in 

Fig. 90. order to mini-
mize vibration. An instrument for all 
around work is made by using from 
1,600 to 2,000 turns of No. 24 to No. 30 
B. & S. gauge silk covered wire, wound 
in separate coils of from 400 to 500 
turns, the ends of each coil being con-
nected to separate binding posts so it 
will be possible to connect the various 
coils in series or in parallel or what-
ever other connections are desired. 
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The frame used for the wire, which 
latter should best be run through shel-
lac or melted paraffine when being 
wound, is shown in Fig. 90, which is a 
little over half size. In order to keep 
the space for the needle unobstructed, 

Fig. 91. 

a thin piece of copper or brass is first 
placed in the grooves and the wire is 
then wound on top of this. The com-
pleted frame is then fastened by means 
of brass screws to a large base, as 
shown in Fig. 92. The base itself has 
several large thumb screws to adjust 
the instrument to an absolutely level 
position. 
The scale can be made of white cel-

luloid, or, if desired, of paper, and if 
celluloid is used the graduations may 
be scratched in by means of a very 
sharp file and the scratches then filled 
in with India ink. This makes quite a 
good scale. 
Anyone handy with tools can make 

the frame, as shown in Fig. 90, of brass 
or copper, soldering the various parts 
together. 

Fig. 92. 

Another method of making a frame 
for differential galvanometers is shown 
in Fig. 91. A piece of copper sheet, 

1-32 inch thick or less k, is bent in an 
open oval, as shown in illustration. The 
wooden frames R and R, are then 
made and wound with wire in the 
usual manner. These frames should 
be made to fit the oval k with but lit-
tle friction. 
The reason for using copper is that 

the latter dampens the swing of the 
needles and thus diminishes the num-
ber and extent of the needle's oscilla-
tions. 
The astatic needles are best made of 

a good grade of piano wire and should 

Fig. 93. 

be about 3 inch shorter than the space 
available in the center of the frame. 

Several equally hard pieces of wire 
should be magnetized at once, being 
thoroughly saturated magnetically. To 
test these pieces two of them should 
be placed at exacly equal distances 
from the same end of a compass 
needle. By trying different pieces of 
wire, two will eventually be found, 
which will hold the compass needle at 
zero. In other words each must be 
equally strong if the effect on the com-
pass needle be zero. The two needles 
are then wound in their exact centers 
with a piece of fine copper or brass 
wire, in such a manner that the wire 
holds the needles in place so that they 
can not slide backward and forward. 
Of course it is understood that one 
needle goes inside of the frame and 
the other goes on the top of the frame, 
as shown in Figs. 93 and 94. 

It is highly important that the two 
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needles be parallel to each other and 
that their north poles point in oppo-
site directions. 
To suspend this astatic needle pair, 

an upright, as 
shown in Fig. 
92 should be 
used. This 
upright is 
screwed t o 
t h e wooden 
base by 
means of 
three brass 
screws. The 
top of the up-
right is curv-
ed as shown, 
and is provid-
ed, at the top 
with a fine 
groove, t h e Fig. 94. 
extreme end of which comes exactly over 
the center of the galvanometer frame. 
To suspend the pair of needles a 

fine cocoon thread is attached to the 
upper needle and this fine thread goes 
through the groove in the upright to a 
screw as shown, which latter screw 
serves the purpose of raising or lower-
ing the needle as desired. The entire 
instrument is covered by a glass case, 
which may be made by the experi-
menter himself by cementing the glass 
pieces together by means of ordinary 
china cement. 
The galvanometer shown in Fig. 93 

is the so called Ernecke type and is a 
precision instrument which could 
hardly be made by the average experi-
menter. 

Fig. 95. 

To measure alternating currents the 
physicist BeIlati uses the following ar-
rangement: 
He uses an ordinary frame, such as 

shown in Fig. 91, but in the inside he 
places a very fine piece of iron wire, 
which is very small, and suspends it 

with a cocoon thread. The upper 
needle he replaces by a very fine glass 
thread or a thin piece of straw. 

If one speaks or sings in a telephone 
receiver connected with the coil, the 
resulting alternating current produces 
a magnetic field in the inside of the 
coil, which tends to turn the iron wire 
parallel with the coil windings. 
A very simple differential galvano-

meter for the student is shown in Fig. 
94. 
There is no frame of any sort used 

in this instrument but the heavy wire, 
which may be as thick as No. 14 B. & 
S., is wound upon itself and as it is 
heavy enough, it stays in place fairly 
well. The cocoon thread can be made 
shorter or longer by means of the 
crude arrangement made of an ordi-
nary hook, as shown. Even this in-
strument is rather sensitive and should 
be covered with some sort of a glass 
cover. Where extreme sensitiveness 

s' s Œ 

C 

••••• 

et 

Fig. 96. 

is required the mirror galvanometer as 
shown in Fig. 95 is used. 

In such an instrument the circular 
scale and the aluminum pointer is re-
placed by a mirror arrangement. 

In Fig. 95, G represents a galvano-
meter which is made of a copper, brass 
or zinc tube of about 1 inch width and 
1 inch length. This tube is wound 
with many thousands of turns of fine 
wire and the entire arrangement is 
mounted on a tripod with leveling 
screws as shown. In the inside of the 
tube is placed a cardboard tube, in 
which is fastened a short cocoon 
thread, which suspends a small, ex-
tremely light, mirror. On the back of 
the mirror two or three short pieces of 
good watch spring are fastened by 
means of shellac. These steel pieces 
are carefully magnetized. Opposite the 
galvanometer is placed a wooden 
frame, H, behind the middle of 
which is a small oil lamp L, with a 
flat wick. Through a very narrow slit 
a light ray is made to fall on the mir-



8 MODERN ELECTRICS 

ror and from this it is reflected on a 
paper scale as shown. In order that 
this light ray can be easily seen the 
top of the scale has a brass screen, 
which shuts out almost all the light 
from the lamp. Usually G. and H. are 
placed about one yard apart. 
Schematically the arrangement is as 

in Fig. 96. 
When the mirror S' is deviated from 

its original position, S, the light ray 
LAB is deflected through the angle 2a 
to BC. It is of course understood that 
this "Pointer" has absolutely no weight 
and for this reason can be made of 
practically any length. This arrange-
ment has only one bad feature, which 
is, that it is necessary to operate the 
apparatus in the dark. 

Fig. 97. 

An ingenious differential galvano-
meter is due to Broca. 
This galvanometer, as distinguished 

from others has a needle pair hanging 
vertically. The two spools AA' and 
BB' contain both the same amount and 
size of wire and measure 146 Ohms. 
The double needles are 0.2 to 0.6 mil-
limetre thick and 36 millimetres long. 
At the bottom they have a very thin 
piece of mica, carrying a very light 
mirror Sp. This mirror is not flat, but 
is curved and its radius is 3.75 metres. 
its surface is a square centimetre and 
its weight only 0.1 Gram. 
The two spools are moved together 

as near as possible, so dimensions of 
the double needle are very small. The 
system is suspended by means of the 
usual cocoon thread. In this system 
the magnetic circuit is almost closed 
and for this reason the needles keep 
their magnetism almost indefinitely. 

(To be continued.) 

SAVED BY THE MINE TELE-
PHONE. 

The public at large has for some time 
past appreciated what great reason they 
have to be grateful for the invention of 
the telephone; but there are today two 
miners in Kansas who are more than 
grateful. They owe their lives to it. 

These two miners, or "shot-firers," to 
be exact, are employed by the Girard 
Coal Company in a mine at Radley, Kan-
sas. The mines of this company have 
recently all been equipped with Western 
Electric mine telephones, and, according 
to the rules of the Coal Company, the 
shot-firers must report to the night en-
gineer, by means of the telephone, the 
progress of their work as they go 
through the mine lighting the shots. 
This enables the engineer to know where 
his men are, so that if he does not hear 
from them at certain intervals, a rescue 
party is sent down. 
One evening after the miners had left. 

the shot-firers went down as usual to 
fire the shots which would bring dewn 
the coal for removal during the next 
day. The two men had just entered a 
refuge hole and one was in the act of 
ringing the engine r to tell him they had 
lighted the shots in that particular entry, 
when an explosion occurred. The force 
of the explosion was o strong that it 
blew in the back end of th c refuge hole. 
and the shot-firer did not even' get a 
chance to talk, but was immediately over-
come by the after-damp. His partner. 
who was with him, was likewise over-
come. The night engineer, knowing that 
this was the station from which they 
should next report, immediately tried to 
call them, but was unable to get any re-
sponse and started the distress whistle. 
In fifteen minutes after the explosion 
had occurred a rescue party was in this 
refuge hole and had the two shot-firers 
out working upon them and succeeded in 
resuscitating them. 
There is an employers' liability law 

in some states which compels the oper-
ator to pay a considerable sum for loss 
of life or personal injury. The fact that 
the telephone very often prevents acci-
dents and assists in quick rescue work, 
saves the operator a great amount of 
money. In the Girard Company's mines 
there were three severe explosions dur-
ing the winter, but not one of the 
telephones was injured. 
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A New Gun Light Attachment 
This little device should find favor 

with those who have use for firearms 
in repelling burglars or strong arm 
men. It is readily attached to most 
any form of revolver, rifle, etc., and 

alb 

11111.111111liffiA 

11111111111Z 

Attachment on "Colt Automatic." 

does not interfere in any way with the 
use of the arm. 
A small tube attached beneath the 

barrel of the revolver is supplied with 
a combination of lenses and battery, 
which project a powerful beam of light 
parallel to the barrel and also to the 
flight of the projectile, and makes the 
hitting of the desired object absolutely 
certain even in the darkest night. The 
range of this beam of light is limited 
by the sustained horizontal flight of 
the bullet. 

Its utility in the hands of the police 
will be readily recognized by an offi-
cer of experience. Those who have 
had occasion to enter a dark building 

"Spotting" a Burglar. 

where a burglar, or other criminal, on 
the alert and ready to fire at the first 
appearance of the peace officer, is sup-
posed to be hiding, know, in the prob-
able battle that will ensue, at how 
great a disadvantage the officer is if 
he must use his flashlight in one hand 

and his revolver in the other—the ad-
vantage lies almost wholly with the 
hunted. 
Armed with a Lewis Gun Attach-

ment, the police officer knows that the 
flash of his light does not make him a 
target, but blinds his adversary and 
makes it possible for him to place a 
bullet in any part of his quarry's ex-
posed anatomy. 
The courage born of this sense of 

security greatly adds to the efficiency 
of the officer and reduces to the mini-
mum the chances taken by him. 
Armed with a gun fitted with this 

device, the home becomes a veritable 
citadel of strength for the defenseless 
woman and child, for the woman who 
can press the button can perforate and 
disable a burglar as easily as punching 

"Stopping" a Train Robber. 

a milk ticket. The burglar and the 
porch climber will have no further ter-
ror for those who dwell in the city or 
the country. 

GREATEST WIRELESS STA-
TION. 

Berlin, March 21.—The German 
Wireless Telegraph Company has com-
pleted arrangements with the town of 
Neumunster, near Kid, for the erection 
of a series of seven gigantic wireless 
towers, which, when completed, will 
comprise the largest station in the world. 
Each tower will be 500 feet high. Three 
towers will be constructed next Summer 
and the four others later. 
The towers will be as high as the cen-

tral station tower at Nauen, near Pots-
dam, but each station's equipment will 
be many times more powerful.—N. Y. 
Times. 
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Stopping Trains by Wireless Waves 
C. Perkins. By Frank 

By means of a unique wireless ap-
paratus a train traveling at 45 miles an 
hour between North Parkdale and 
West Toronto was brought to a stand-
still with the throttle wide open, the 
steam gauge registering a pressure of 
190 pounds. This equipment includes 
a solenoid coherer, (shown in an up-
right position in the accompanying il-
lustration Fig. 1, ready to receive the 
wireless wave) installed on the loco-
motive for wireless train control. The 
drawings, Figs. 2 and 3, are diagrams 
of the block equipment and engine ap-

Wave Receiver. 

paratus while illustration Fig. 4 shows 
the interior of the box at Golden ave-
-nue at West Toronto, showing vane 
type of relay, transformer and oscilla-
tors ready for service. 

In the test above referred to, the 
brakes had been applied on the big lo-
comotive and the train of twelve cars 
by electricity. The engineer's hand 
had nothing whatever to do with it 
and there was something uncanny in 
the demonstration. Experiments with 
a wireless train control system have 
been conducted on that part of the C. 
P. E. right of way since May, 1911. 
This demonstration was the culmina-
tion of a long series of successful tests 

and engine No. 798 weighs, when 
loaded, close to 115 tons. The twelve 

Fig.- Z. 

cars making up the train would make, 
on a conservative estimate, about 240 
tons more. When one takes into con-
sideration the speed at which the train 
was running, the grip of the wireless 
at once commands attention. This au-
tomatic train-control system is the in-
vention of Frank W. Prentice, who was 
a despatcher for the Canadian Pacific. 
The installation comprises two miles 

of double tracking consisting of six 
blocks, each 2,500 to 3,000 feet in 
length. The wireless wave generators 
and transformers which raise the volt-
age from 110, to 22,000 are located at 
the end of each block, being controlled 
by alternating current and relays. The 
wireless wave wire is contained in a 
wooden trunking, laid midway between 
the rails. The arrangement is such 
that a train entering a block stops the 
wave in the block to the rear, giving 
the danger signal to a train entering 
that block. The current runs to meet 

board of the locomotive, and consists 
the train always. The receiving de-
vice is located on the foot, or running 
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of a rotating coherer for receiving the 
current, a train line valve and an air 
whistle, both controlled by this co-
herer. There is connected with the 
coherer a receiving antennae suspended 
beneath the engine, six inches above 
the wooden trunking in the centre of 
the track. When the block ahead is 
safe the wireless wave emanating from 
the wave wire continuously spans this 
gap between the track and the moving 
train, assuring the engineer that all 
is well. 

It is held that three seconds after 
this continuity is broken by some train 
occupying the block ahead the air 
whistle gives warning to the driver; 
three seconds more and the brakes are 
applied to the train, whether the en-
gineer wills it or no, the train is 
brought to a complete standstill. When 

the air whistle gives the alarm the 
driver can, if he wishes, press a but-
ton in the cab and so prevent the ap-
plication of the brakes. But the whis-
tle continues in action as long as there 
is danger ahead. The entire system is 
thus placed beyond human control in 
its action. Apart from the value of 
such a control in the point of prevent-
ing collisions expert railway men es-
timate that the value of the invention 
will be tremendous in the matter of 
shortening the time of the freight 
trains between divisional points. The 
facility with which trains may be al-
lowed to follow each other out of the 
stations commends itself to them. 

OPPOSE WIRELESS CONTROL. 

Commercial Companies Are Against 
Bill for Government Regulation. 
Washington, March 21.—The Alexan-

der bill for the regulation of wireless 
telegraphy was referred to-day by the 
House Committee on Merchant Marine 
and Fisheries to a sub-committee com-
prising Judge Alexander, Chairman, and 
Messrs. Ayres, Thayer, Stone, Porter, 
and Parran, with instructions to consider 
the objections filed against the measure 
by the Marconi and other commercial 
wireless companies.—N. Y. Times. 

WILL GET WIRELESS EQUIP-

MENT FOR STEAMSHIPS. 

The Insular Line has arranged for 
wireless stations on the steamers Harry 
Luckenbach, Julia Luckenbach, Bor-
inguen and Grayson. Installations are 
to be made as each ship arrives in New 
York. United Wireless equipment will 

used.—Elec. Review &Wesen Elecen. 

WIRELESS TO ACCOMPANY 
MOUNTAIN CLIMBERS. 

White Salmon, Wash.—A party of 
White Salmon people is figuring on 
making the ascent of Mount Adams in 
July, taking with them professional 
guides and a portable wireless tele-
graph set. The apparatus will be even-
ly distributed among the men so as to 
practically make no additional weight 
to carry. 
W. S. Bates, one member of /the 

party, a rancher on Burdoin heights, 
south of Mount Adams, is a teleg-
rapher of many years' experience and 
he is desirous of testing out the range 
of his extra sensitive apparatus of the 
DeForest type. If the rock formation 
prevents securing a first-class ground 
the experiment will be useless. If the 
ground can be secured in a stream 
where there is plenty of soil, it is more 
than probable that Honolulu can be 
"picked up" and possibly Japan, espe-
cially at night, at the point where the 
party will make its last camp at an al-
titude of about 6,000 feet Both men 
and women will be in the party.— 
Portland Oregon, Evening Telegram. 
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OUR SUPPLEMENT. 

OHOMAS ALVA EDISON, per-
haps the world's greatest living 

inventor and electrician, was born at 
Milan, a small canal town in Erie 
County, Ohio, on the 11th of February, 
1847. On his father's side he was de-
scended from an excellent family of 
Dutch millers, who emigrated from 
Amsterdam to America about the year 
1737. They were men who lived long 
lives—Edison's great-grandfather lived 
to the age of one hundred and two 
years, and his grandfather one hun-
dred and three—and from them he in-
herited the great physical powers of 
strength and endurance which have 
marked his wonderful and chequered 
career. Edison's father, Samuel Edi-
son, was a nurseryman, dealer in grain, 
in lumber, and in farm lands, and later, 
a produce merchant. 

Mr. Edison owns perhaps more pat-

ents than any other living inventor 
and to date more than 1,100 patents 
have been issued to him. 
Perhaps the earliest invention of Mr. 

Edison was his Automatic Recorder 
which he invented while he was a tele-
graph boy at Indianapolis. 
The best known inventions of Mr. 

Edison are the Quadruplex Telegraph, 
the Electric Lamp, the Phonograph, his 
Electric Kinetograph, his Ore Mining 
Machine and his latest invention, the 
Edison Storage Battery. 
Mr. Edison's present home is Or-

ange, N. J., where he has one of the 
most complete Electrical and Chemical 
Laboratories in the world. 
He has also another laboratory in 

Fort Myers, Fla:, which though not as 
complete as his Orange Laboratory is 
used by Mr. Edison when he goes to 
Fort Myers on his usual spring trip 
"to take a rest." 

A Remarkable X-Ray Photograph 
The illustration here-

with shows an X-Ray 
photograph, of the 
right side of the chest 
of a New York fireman. 
While at a fire two 
years ago, he was in-
jured by the fall of a 
plate glass window. A 
triangular piece of the 
glass, about two inches 
long, entered his chest 
above the fourth rib 
and lodged in his lung 
at a point opposite the 
fifth and sixth ribs. 
At the time, the sur-

geons feared to remove 
the glass, on account 
of the hemorrhage that 
would surely follow, so 
it was lett in, and it is 
there yet. The fire-
man, though retired, is 
alive today, and though 
others have survived 
gun-shot wounds 
where the bullet was 
not removed, he is 
probably the only one 
who carries a piece of 
broken glass around in 
his lung. 
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Electric Cooking in Domestic Science 
By Frank C. Perkins. 

HE accompanying illustration 
shows a part of the electrical 

equipment for teaching domestic sci-
ence with electric cooking apparatus in 
the public schools of Telluride, Colo-
rado, which is a prosperous mining 
town in the south-western part of the 
state. 
The Telluride Board of Education 

voted to fit up laboratories suitable for 
the teaching of sewing, cooking, and 
the household arts. Their action was 
based upon a definite need in the com-
munity for instruction along these 
lines. The population is made up of 
peoples representing many of the Euro-
pean races. Children from these homes 
were in need of an opportunity to be-
come familiar with American stan-
dards of living and home-keeping. 
When it came to the selection of a 

suitable source of heat for cooking pur-
poses, it was assumed that the usual 
coal range would have to be used. Gas 
was not available. Gasoline was 
promptly rejected owing to danger of 
fire. The manager of the Telluride 
Electric Light and Power Company. 
proposed the installation of electrically 
heated cooking utensils. The proposi-
tion was thought impracticable at first, 
but a more thorough investigation con-
vinced the members of the board that 
it was thoroughly practical. After 
some consideration this installation 
was decided upon. 
The desks were so planned that one 

eight inch electric stove would supply 
heat for two girls working on opposite 
sides of the desk, the stove being 
placed between them. Ten of these 
stoves were thus installed on the desks. 
Radii stove was controlled by a heat 
regulating switch placed within easy 
reach of the girls using the stove. A 
simple turn of this switch gave the 
girl the exact amount of heat desired 
for the work in hand. 

In order to accommodate the larger 
cooking utensils usually used in dem-
onstration work or in cooking larger 
quantities than the small stoves would 
cook economically a table was installed 
at one side of the kitchen, on which 

table cords and plugs were provided 
to which these larger utensils might be 
attached. The same system of heat 
regulating switches were installed 
here. Each outlet was controlled by a 
switch and one utensil at a time, or 
all the utensils at once might be at-
tached to these plugs and the heat ac-
curately regulated. 

The electric cooking equipment used 
on this table consisted of two each of 
the following utensils: oven, grid, 
broiler, double boiler, toaster, frying 
pan, and one each of the following: 
coffee percolater, chafing dish, waffle 
iron, and a flat iron. 

In addition to the above equipment 
two water heating coils were installed 
in a ten gallon tank. These coils heat 

The Electrical Kitchen. 

ten gallons of water to a boiling point 
in from fifteen to twenty minutes. It 
is held that the great advantage of the 
above installation lies in the fact that 
the only energy used is the energy di-
rectly applied to the work being done. 
No utensils are heated but the uten-
sils being used and these are heated 
only to the extent necessary for the 
particular kind of cooking being done. 
There is no waste. Because of these 
facts they have been able, in the Do-
mestic science laboratories of the Tel-
luride Public Schools, to cook with 
electricity and actually save money, as 
compared with what it would cost 
to do the same cooking with coal. 

It is claimed that at the prices ob-
taining in Telluride it would cost from 
$12.00 to $18.00 per month for fuel 
and janitor service to operate coal 
ranges. By using electricity there is a 
saving of the extra janitor service, and 

(Continued on Page 53.) 
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Varto itietter 
APPARATUS FOR TESTING DE-

TECTOR MINERALS. 

Dr. G. Seibt of Berlin has devised a 
compact set of apparatus for testing 
out minerals for detectors. It con-

Mineral Testing Set 

sists of a small buzzer sending set 
having an inductance variable by 
steps and a rotary variable condenser. 
The receiving set, in which the 
minerals are tested, is, in appearance. 
very much like the sender, and is 
shown in the illustration. At the 
right are the inductance, variable con-
denser, and detector stand containing 
mineral used as a standard. To the 
left of the inductance is a small fixed 
condenser. In front of this are several 
switches. In front of the dry battery 
is a galvanometer and to the left of 
this is a potentiometer. A telephone 
head set and a pair of forceps and an 
exploring needle complete the equip-
ment. 
The mineral to be tested is clamped 

in the forceps and its surface is then 
gone over with the exploring needle to 
locate the sensitive spots. Compari-
son may be made at any time with the 
standard mineral in the detector 
stand by simply throwing the proper 
switches. 
The mineral forceps and the explor-

ing needle may be seen lying on the 
table in front of the apparatus. 

The wave-lengths of both the send-
ing and receiving sets may be varied 
over fairly wide limits. 

METHOD OF PRODUCING 
ELECTRICAL OSCILLATIONS. 

In this apparatus, 
oscillations are pro-
duced from two arcs 
without the use of 
the familiar conden-
ser and inductance 
arrangement. In this 
apparatus, use is 
made of two arcs 
having their elec-
trodes mounted in 
holders composed of 
magnetic material. 
These holders are 
mounted on springs, 
E, which tend to 
bring the electrodes 
together, but are 
held apart by the 
magnets, C and D. 

The disc, R, has a number of magnets, 
P, mounted around its edge, and when 
revolved rapidly enough keeps the 
electrodes in vibration which varies 
the resistance of the arcs and sets up 
oscillations in the circuit. The oscilla-

tions are, however, of comparatively 
low frequency. 

METHOD OF ELECTRICALLY 
SEASONING LOGS. 

If the logs are short they are set on 
end in a trough containing water, a 
solution of soda, zinc sulphate, or 
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'other convenient solution. Ring shaped 
electrodes are then partly driven in the 
top ends and the space inside the ring 
filled with the same solution as is used 

in the trough. These ring electrodes 
are connected to one side of a source 
of direct current and the trough to the 

ME. 

other. The sap is driven out by the 
action of the current, and the progress 
of the work may be told by watching 
the ammeter. If the logs are long, 
metal caps are fitted to each end and 
connected to the current supply di-
rectly. 

TONE TELEGRAPH. 
This apparatus invented by Mr. Ed-

ward Raymond Barker, employs two 
musical tones instead of the dot and 
dash ordinarily used in telegraphy. 
Also the receiving instrument is a 
telephone receiver instead of a 
sounder. Assuming that the higher 
pitched tone is used for the dot and the 
lower for the dash, the 
letter A becomes HL 
instead of dot-dash, B 
is LHHH instead of 
dash-dot-dot-dot, etc. 
As both tones have the 
same length a consid-
erable amount of time 
is saved in transmit-
ting a message. 
This apparatus has 

o n e electro - magnet 
with two differently 
tuned vibrating tongues 
energised respectively 
by the right-hand key 
1, which gives a high 
note for a "dash," and 
by the left-hand key 2, which gives a 
1(,w note for a "dot." 
To test current and telephone to 

line, depress one of the keys and at the 

same time press the button p2, thereby 
taking the short-circuit off the tele-
phone, which accordingly will sound a 
loud note. 

In the event of the vibrator system 
being used on a circuit of very low re-
sistance, it may be advisable to insert a 
resistance in the sending circuit. This 
is easily done by unplugging the coil 
of 250 ohms provided on the instru-
ment for that purpose. At the opera-
tor's pleasure switch S need not be 
worked by the keys automatically, but 
may, by means of the cam, be kept de-

pressed for "sending," and raised for 
"receiving"; if, however, automatic 
switching be preferred, it is always 
feasible. The contacts on keys 1 and 
2 are arranged so as to be suitable for 
use, if required, with two electro-

The Tone Telegraph. 
magnets with their respective tongues 
differently tuned, as in another model 
of two-tone transmitter. 
The illustration shows a number of 
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these instruments. The apparatus 
that resembles a telephone transmitter 
is a loud speaking receiver used for 
testing. The wiring is shown in the 
diagram. 

HEATING RESISTANCE. 
Here is an improvement in heating 

resistance units for heating water by 
direct contact or again for water re-
sistances. Generally, on account of 
the slight difference in potential be-
tween A and B an electrolytic action is 
set up and the contacts corrode, which 

AL. VAR 

is bad. Through the use of aluminum 
wire which becomes coated with a 
layer of oxide this trouble is avoided, 
for the layer of oxide, while being a 
fairly good conductor of heat, is also a 
fairly good insulator and protects the 
wire and contacts. Thus electrolysis 
is prevented. 

MAGNETIC FLOOR. 
This is an amusement device in the 

shape of a floor that may be mag-
netised at will, when anyone stepping 
upon it becomes "glued to the floor" 
so to speak, if he happens to have iron 
heel plates on his shoes. The floor is 
made up of T beams with electro-

magnets between them as shown. 
Strips of wood are fitted in between 
the iron pieces to make the surface of 
the floor smooth. 

THE TELEPRINTER. 
This apparatus, which is made by 

Siemens & IIalske, the well known 
German manufacturers of electrical ap-
paratus, is a new type of telegraph 
typewriter. 

It is fitted with a keyboard like ail 
ordinary typewriter, the letters being 
arranged in alphabetical sequence. 
There are 26 black and 2 white keys 
representing letters of the alphabet, fig-
ures or signs of punctuation, and either 
letters or figures can be transmitted. 
The message as dispatched by the 

Subscriber's Equipment. 

sender appears in print simultaneously 
on the sending and on the receiving 
apparatus, so that both the sender and 
receiver have a printed record of the 
message before them. 
The receiving apparatus is started 

automatically by the sending current 
and stops automatically, and no at-
tendant is required to set it going. 

Subscriber's Instrument Without Cover. 

By the use of suitable appliances 
it is possible at a moderate cost to 
combine the Teleprinter with the tele-
phone, or to send both telegraphic and 
telephone messages simultaneously 
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over the same wire without the need 
of special switches. 

It obviates misunderstandings aris-
ing from deficient hearing, indistinct 
sending, etc., as the message is 
printed on a strip of paper both at the 
sending and receiving ends, thus fur-
nishing both users of the instrument 
with a written record. 
A message sent by the Teleprinter 

cannot be overheard like that of a tele-
phone or other telegraphic apparatus, 
and the receiving instrument can be 
placed in a locked box so that no one 
but the possessor of the key has ac-
cess to the printed strip of paper. 
The power required for working the 

apparatus may be obtained at a mod-
erate expense from a battery or from 
any direct current electric lighting cir-
cuit. 

CURING DISEASE BY MEANS OF 
THE ELECTRIC ARC. 

By Charles Proner. 
By means of the electric carbon arc 

lamp, ultra-violet rays are produced 
which, when utilized, can cure tubercu-
losis of the skin, (lupus vulgaris). 

Dr. Niels R. Finsen, of Copenhagen, 
Denmark, the discoverer of this wonder-
ful treatment, found that the violet end 
of the spectrum possesses a certain 
property which can cure this disease 
which has heretofore been pronounced 
incurable. 
Lupus vulgaris is a disease that not 

only attacks the skin, the mouth, and the 
nose, and leaves horrible patches, but 
frequently attacks the internal organs or 
other parts of the body. 

Prof. Finsen has also found that by 
placing the patients in a room into which 
the rays of the sun penetrate through 
sheets of red glass, the most dangerous 
stage in their disease can be entirely pre-
vented. In many cases he found that 
the scars on the patient's face or other 
parts of his body have been made 
hardly noticeable. 
The standard treatment in use today 

at the Finsen Institute at Copenhagen, 
makes use of a telescope, as shown in 
Fig. 1, and an arc-lamp. The telescope 
consists of two rock-crystal lenses. The 
space between these lenses is filled with 
distilled water to absorb the heat and to 
prevent the lens nearest the light from 
breaking. The distilled water is kept 
cool by causing it to circulate through 

the telescope and a metal reservoir. 
This telescope is used in connection 

with a carbon arc light, which consists 
of a stand carrying, on a horizontal arm, 
both the lamp and the concentrating ap-
paratus. 

11R1 
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A- LEN.SES 8-5PACES FOR DISTILLED WATER 
C- e'ESERVOile FOR CIRCULATING WATER 

The lamp which concentrates rays into 
the telescope requires a direct current of 
20 amperes at 55 volts. It can revolve 
around a vertical axis on which it is 
fastened with a screw. A rheostat is 

- F/ 0.2r 

situated in front of the lamp to regu-
late .the voltage and amperage. The 
method of arranging the arc lamp and 
the telescope is shown in Fig. 2. 

LARGE ELECTRIC FURNACE. 

It is reported at Sharon, Pa., on the 
authority of prominent engineers that 
the National Malleable Castings Com-
pany is preparing to install an electric 
furnace at its plant at Sharon for refin-
ing steel for special castings. The com-
pany recently started an idle open-
hearth furnace at its Sharon plant, mak-
ing three in operation. An order for 
10,000 tons is being filled. 
This will be the first electric furnace 

in the district to be utilized exclusively 
for castings. The Firth-Sterling Steel 
Company has a 2x2-ton electric furnace 
in operation at its plant at Demmler, 
and the Carnegie Company has a com-
bination open-hearth and electric instal-
lation at Homestead. 
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re HIS issue marks the beginning of 
W the fifth year of Modern Electrics. 
We cannot help but feel proud of the 

achievement, and we believe our readers 
share this 
Modern Electrics perhaps more than 

any other magazine of its kind has as-

sisted in educating and instructing the 
Electrical Experimenter and especially 

the Wireless Enthusiast. We cherish 
the hope that Modern Electrics in time 
will be the greatest magazine of its 
class, printed anywhere, because it 
serves a definite purpose and fills a 

highly important mission. 

The voting contest just terminated. 
shows conclusively that Modern Electrics 
has been on the right track and knows 
what the reader at large is after. It goes 

without saying that our policy for the 
coming year will be governed largely by 
the results from this voting contest and 
we will give our readers exactly what 
they ask for, the same as we have tried 
to do ever since the magazine started 
five years ago. 

As to elaborateness and distinction 

from other magazines this month's sup-
plement gives a faint idea of things to 
come during the present year. Not only 
do we intend to keep on enlarging the 
magazine, as we have enlarged it in the 
past, but we will give our readers all 
kinds of supplements, never before at-
tempted by other magazines of this class. 
Of course we cannot at this moment 

disclose our plans as fully as we would 
like to, but among others, we have in 
mind, beginning with the middle of the 
year to give with each magazine com-

plete blue prints, showing the detailed 
construction of very important apparatus. 
This in itself will be a vast undertaking 
and only by raising the price of the mag-
azine, as we have done, can we hope to 
give our readers such extraordinary val-
ues, never before attempted by similar 
magazines. 

In conclusion we desire to thank our 
readers for their hearty support and trust 
that they will not find occasion to com-
plain of the quality or quantity of the 
new and better Modern Electric:. 

Extra copies of this month's supple-

ment, suitable for framing, will be mailed 
on receipt of 5 cents. 
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Alloys for Permanent Magnets* 
In the investigation of electrolytic 

iron and its alloys, carried out at the 
University of Wisconsin, under a 
grant from the Carnegie Institution at 
Washington, tests were made of the 
magnetic qualities of all samples. 
Among these many showed low per-
meabilities and high coercive forces, 
suggesting their utility for permanent 
magnets, rather than as electromag-
nectic material. Upwards of 100 sam-
ples were tested for this feature; all 
the bars contained chromium, manga-
nese, molybdenum, nickel and tung-
sten as binary alloys, or in various 
combinations together or with other 
elements. Much information regard-
ing the best steels and the best treat-
ment for permanent magnets has un-
doubtedly been accumulated by the 
manufacturers and users of such mate-
rial, but is held as a trade secret; and 
published data along these lines is 
very meager. Again, such publica-
tions deal largely with the study of the 
critical points of the steels, with the 
view to determining the proper heat 
treatment to give them for best service. 
The tests here recorded are for the 

most part on carbon free alloys. The 
results are mainly of value, therefore, 
as indicating the influence of the va-
rious elements in inducing the condi-
tions necessary for a good permanent 
magnet. They are made upon an Es-
terline permeameter, an apparatus giv-
ing directly the flux density in the bar 
under test for any impressed magnet-
izing force. It consists of a small dy-
namo, driven at predetermined con-
stant speed. The test bar forms part 
of the magnetic circuit of the genera-
tor and can be subjected to magnetiz-
ing forces of varying degrees. The 
flux density in the bar, being directly 
proportional to the voltage set up, 
can be read off on a properly calibrat-
ed millivoltmeter. 

It is not necessary to make a com-
plete magnetization curve in testing 
material for permanent magnets. The 
desirable feature is to have as high a 
residual magnetism as possible, or bet-
ter, to have a high retentivity after 

*Abstract of a paper read before the American 
Electrochemical Society. 

some disturbing factor has tended to 
destroy the residual magnetism, to-
gether with a high coercive force to 
resist the tendency towards this loss 
of the magnetic flux. The method of 
procedure was as follows: The bar 
was inserted in the permeameter, the 
magnetizing force H was raised to the 
maximum of 200 and the density Bniax• 
was recorded, H was decreased to 
zero, and the retentivity B ret noted; 
next the coercive force He, necessary 
to reduce the retentivity to zero, was 
determined. Similar readings were 
taken for the reverse magnetizing 
forces, and the average of these posi-
tive and negative readings of B inex• 

Bret. and H e for each bar was recorded 
for comparison. In fact, the whole op-
eration is identical with the taking of 
a hysteresis loop, in which only the 
few readings noted above were re-
corded. 
The bars were tested as forged, and 

after water quenching at 1,000°C. To 
prevent oxidation of the samples 
while heating them for quenching, a 
barium Chloride bath was used. The 
quenching at 1,000°C. may not have 
brought out the best qualities of some 
of the bars; but it was deemed the best 
general treatment, since with so many 
bars under test it was impossible in 
this research to subject each sample to 
tests for its critical points and special 
conditions of heating. 

In addition to the general test noted 
above, all bars which showed a fair re-
tentivity and a coercive force above 
He=30 were subjected to a test for 
their stability or their ability to hold 
residual magnetism after shock. For 
this test the bar was subjected to the 
maximum magnetising force of He= 
200, and the retentivity noted when this 
magnetising force was reduced to zero. 
The bar was then removed from the ma-
chine, subjected to the disturbing factor, 
and the retentivity again recorded 
after reinserting the sample in the per-
meameter. The two means commonly 
employed in practice for seasoning 
permanent magnets were used—name-
ly, jarring or rapping the bar, and 
boiling. For the latter treatment each 
bar was inserted in a piece of wrought 
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iron pipe, which served as a shield to 
prevent the mutual influences of the 
magnetic fields, and boiled in water for 
three hours. 
A large number of comparative 

trials of the rapping and boiling treat-
ments showed them to be practically 
equal in their effect, and because of 
the simplicity of the former, it has 
been resorted to in the later tests. 
However, should the material be very 
brittle, it would be safer in practice to 
use the boiling method. 
The alloys tested are divided into 

five groups, according to their content 
of chromium, manganese, molybde-
num, nickel and tungsten, either alone 
with iron, or together with iron and 
other elements, except the above five; 
in addition, a sixth miscellaneous 
group includes materials of various 
compositions in which more than one 
of the above five metals are present. 
The result as a whole showed a wide 
variation in the physical and magnetic 
hardness of the various bars, not only 
before quenching, but afterwards as 
well. Also, it appeared that the effect 
of quenching was varied in its results, 
with either increase or decrease of co-
ercive force, or with no material al-
teration. Howover, it appeared that 
where marked changes were the result, 
it was generally with an increase of 
magnetic hardness. 
Chromium.—In the chromium group 

it appears that this element alone. 
even in percentage as high as 16.65, 
does not result in bars of high coer-
cive force suitable for permanent mag-
nets, even after quench at 900°C. And 
the coercive force was no higher with 
large than with small chromium addi-
tions. A large number of chrome-sili-
con alloys were tested, and in practi-
cally all cases the bars were relatively 
soft and of low coercive force in the 
forged condition. The coercive forces 
in all but two instances were well be-
low 30, and the alloys were thus un-
suited in this state for permanent 
magnets. In these two instances but 
little change resulted on quenching; 
but for the other bans, quenching re-
sulted in a marked increase of coer-
cive force; and with the accompanying 
relatively high retentivities, these ma-
terials were well adapted for perma-
nent magnets. The best alloys seemed 

to have about a medium chromium 
content (5 or 6 per cent), since then 
the retentivity was high and the coer-
cive force great enough to ensure sta. 
bility. 
The addition of vanadium also 

seemed to be very beneficial, although 
in this case the raw forged bars were 
especially hard, and the coercive 
forces were high initially and suffered 
but little change in quenching. Here, 
again, the best results seem to be 
gained with medium chromium con-
tent, because of the higher retentivi-
ties. In a few instances carbon was 
present, together with vanadium and 
silicon. The materials showed har-
dening upon quenching, but the mag-
netic results were no better than 
where there was no carbon. 
Summarizing, it may be said that 

the addition of chromium alone to car-
bonless iron will not result in a mate-
rial suitable for permanent magnets; 
but that the further addition of 0.75 
to 1 per cent, of silicon or 0.3 to 0.5 
per cent, of carbon to 5 or 6 per cent. 
of chromium is highly beneficial and 
gives an alloy very suitable for this 
class of service. 
Manganese.—According to the clas-

sification adopted, the only manganese 
alloys falling in this group were of a 
series in which manganese alone in 
varying amounts had been added to the 
iron. In the raw forged condition the 
coercive force increased, with a corre-
sponding decrease of retentivity, for 
each increase of manganese content, 
until at 10.41 per cent. Mn, the alloy 
was non-magnetic. A bar with 10 per 
cent, of manganese had the high coer-
cive force of 90.1, but the retentivity 
was too low for permanent magnets. 
The most satisfactory bars were two 
with 4.51 and 6.0 Mn, where the re-
tentivities were fairly high and the 
coercive forces great enough to ensure 
stability. But three bars were tested 
after quenching, and the result was a 
decrease of coercive force, a peculiar-
ity corroborated by other tests upon 
this series. 
Mo/ybdenum.—Of the entire set of 

this series of alloys only one was mag-
netically hard in the forged condition; 
this was a bar of composition 8Mo, 
0.3V, 0.6C, which had the high reten-

(Continued on Page 53.) 
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The Poulsen System 
By Dean Farran. 
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OWING to a lack of reliable data, 
considerable curiosity exists among 

amateurs in the vicinity of the wireless 
stations of the Federal Telegraph Co., 
equipped with the Poulsen Arc system, 
as to the working of the apparatus. 
Those who have tried to read signals 

from these stations and have only suc-
ceeded in hearing a confused jumble like 
static, or dots and dashes in a strange 
code, are apt to be puzzled. This is, of 
course, due to the entire absence of any 
spark in their transmitting circuit, and 
to their active wave length being out of 
range of the average amateur's ap-
paratus. A brief description of the ap-
paratus used may be welcome to many. 
Those who have studied physics may 

have read of the experiments carried out 
by W. Duddell in 1900, regarding the 
peculiar effect of shunting an inductance 
and a condenser in series around a direct 
current arc formed between two solid 
carbon rods. Duddell found that, by a 
certain combination of inductance and 
capacity, the arc could be made to give 
out a clear musical note, the pitch of 
which depended upon the capacity and 

inductance. This action is caused as fol-
lows : 

It is a well-known fact that the electric 
arc, as a conductor, defies Ohm's law, in 
this way: In an ordinary conductor, at 
a constant temperature, the amount of 
current flowing is directly proportional 
to the potential difference between the 
ends of the conductor. That is, for 
every increase in potential difference 
there is a proportional increase in cur-
rent, and vice versa. Now, in an elec-
tric arc, these conditions do not hold. An 
increase of current through the arc is 
accompanied by a decrease in voltage, 
and vice versa. If, then, a shunt con-
sisting of a condenser and a large in-
ductance, in series, is put around the 
arc, a certain amount of current is taken 
from the arc to charge the condenser. 
This decrease in current through the arc 
is accompanied by an increase in the po-
tential difference of the electrodes, 
which still further charges the condenser. 
until it has reached its maximum charge. 
When the condenser is fully charged, 
current is no longer drawn from the arc, 
and the original current flows through 
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it, slightly reducing the potential differ-
ence to the original state. When the 
condenser begins to discharge, still more 
current flows through the arc, still fur-
ther decreasing the potential difference. 
The inductance in series with the con-
denser helps it to discharge completely, 
and causes it to charge in the other di-
rection. 

It will be seen that, if the condenser 
is made small enough, it will charge and 
discharge very rapidly, and if the in-
ductance is sufficiently large, undamped 
oscillations of a very high frequency will 
be produced. Duddell's apparatus was 
so arranged that the rate of charging 
and discharging, i. e., frequency, gave 
him a high musical note. This is prac-
tically the same as the Poulsen Arc ap-
paratus, with the exception that the Poul-
sen Arc is improved so that a much 
higher frequency is obtained. Without 
going into too many details, Duddell and 
other physicists found that, in order to 
get a frequency high enough for wire-
less telegraphy, the voltage must be high 
in comparison to the current used, as 
otherwise the condenser must be so large 
as to make the frequency too low for 
this purpose. 

Poulsen's improvements on Duddell's 
"singing arc" consist of replacing one of 
the carbon rods with one of copper, 
burning the arc in a strong magnetic 
field, and surrounding it with an atmos-
phere of hydrogen or hydro carbon gas. 
This arrangement, with a small capacity 
and a large inductance in series shunted 
around it, gives very strong undamped 
oscillations of a frequency of from 200,-
000 to a million or more. 
The Poulsen apparatus, as used by the 

Federal Telegraph Co., is, then, prac-
tically as follows: The arc is formed 
in an atmosphere of coal gas or other 
hydrocarbon gas in an air tight cham-
ber, between the poles of a strong electro-
magnet. The magnet coils may also be 
used as choke coils to prevent oscillations 
passing back into the generator, or ad-
ditional choke coils may be inserted. The 
voltage used is about 500 volts, D.C., 
the copper electrode and arc chamber 
being cooled by water circulation. 
The oscillation circuit is formed by con-

necting one electrode direct to the earth 
connection, and connecting the other 
pole to the antenna through a large in-
ductance. The condenser, in this case, 

is the capacity of the antenna and earth. 
The Morse key is arranged to cut in 

a few more turns of inductance when 
depressed, thus giving out a longer wave. 
This accounts for the unreadable signals 
heard by many amateurs, who cannot 
tune to the longer, or working wave, and 
only hear the shorter, or compensating 
wave, when they key is up. The working 
wave is generally 2000 to 3000 meters 
long. 
The receiving apparatus differs from 

the ordinary, in that it has no detector. 
As the frequency used, is of course, so 
high as to be practically inaudible to the 
ear, it must be broken up to be audible. 
This is accomplished by a device called 
a "ticker," which is merely an interrupter 
capable of special adjustments, placed 
in series with a small condenser, around 
which is shunted a pair of /ow resistance 
phones. Across the ticker and small 
condenser is shunted a variable con-
denser. The received oscillations charge 
the variable condenser when the ticker 
is open. Upon its closing, the variable 
condenser discharges into the small con-
denser. When the ticker again opens, 
the small condenser discharges into the 
phones, causing the signals to be heard. 
The ordinary low frequency spark can-
not, of course, be heard on this arrange-
ment, but the quenched spark, or so-call-
ed "sparkless" system can be. 

Great advantages are claimed for the 
Poulsen system, such as it., noiselessness, 
the ease of handling high-powered sets, 
the absence of high voltages, etc. It is 
claimed, also, that greater distances may 
be covered overland with this system, 
and the work being done by the Federal 
Company shows this to be true, as they 
constantly work from 500 to 900 miles 
overland in daylight. 

WIRELESS FROM HAWAII TO 
WASHINGTON. 

On February 3, wireless communica-
tion was held between the United States 
navy fleet at Honolulu and the office of 
the department in Washington, the mes-
sage being relayed by the stations at 
Mare Island Navy Yard and Key West, 
Fla. The transmission was effected in 
daylight over a distance of 2,100 miles 
from Honolulu to Mare Island, and 2,-
200 miles from Mare Island to Key 
West. This is an unusually long distance 
for day messages. 
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New Fessenden Station in Brooklyn 
The National Electric Signaling 

Company, exploiting the wireless pat-
ents and inventions of Prof. Reginald 
A. Fessenden, formerly special scien-
tist in wireless research for the U. S. 
Government, have opened an exten-
sive laboratory, with a large corps of 
engineers and mechanicians, in one of 
the new Bush terminal buildings at 
Brooklyn, N. Y. 
The National Company have a num-

ber of contracts and are preparing to 
erect one of the most powerful radio-
telegraphic and radio-telephonic sta-
tions on the Atlantic seaboard. On 
the roof of the 6 story concrete build-
ing, in which they are located, two 
gigantic steel towers are being erected, 
the appearance of one of them being 
shown by Fig. 1. 
The towers or masts are substan-

tially constructed to withstand a gale, 
and also the very, large aerial which is 
to be supported between them. The 
aerial span is about 400 feet, and the 
height above the ground approximate-
ly 250 feet. The towers are insulated 
from their supporting surface on the 
roof by large foot insulators of porce-
lain, about 2 feet high. 
The cross arms at the top of the 

towers are of solid steel, about 40 feet 
long, and the aerial wires of stranded 
phosphor bronze will be anchored to 
these. Figure 2 shows the arrange-
ment of the aerial and masts on top 
of the building. 
The National Company are building 

the high frequency alternating current 
dynamo or alternator developed by 
Prof. Fessenden. These alternators 
are usually built and operated to de-
liver a frequency of 40,000 cycles per 
second or more, which results in the 
received signals being very high 
pitched or similar to a shrill whistle, 
enabling them to be read through most 
any static or interference, and giving 
great carrying power. 
The company at present has several 

alternators under construction at the 
General Electric Company's works, 
which are to deliver an alternating 
current with a frequency of 200,000 cy-

des per second. Frequencies in ex-
cess of 40,000 cycles, are suited to wire-
less telephone requirements, and this 
station will undoubtedly make some 
new records worth while, inasmuch as 
the Fessenden alternator delivers the 
best radiophone current of any appar-
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atus so far devised, in that the fre-
quency of the oscillations is constant, 
which is not the case with arc type 
generators, which often develop weak 
oscillations at times when most needed. 
The high frequency alternators ro-

tate • at enormous velocities, the speed 
often being as high as 30,000 revolu-
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tions per minute. To drive the dy-
namo by direct drive or coupling with-
out any belts or chains, use is made 
generally of a steam turbine, such as 
the De Laval, in which a spindle speed 
of 25,000 or 30,000 R. P. M. is com-
mon. 
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Wireless Legislation 
WIRELESS CONTROL. 

The following article appeared in 
the March 23d issue of the New York 
Times. It speaks for itself: 
THE WIRELESS CONTROL BILL 
This Nation and the pursuits of its peo-

ple are not maintained for the sake of the 
army and navy, and their officialism. On 
the contrary, the military and naval estab-
lishments exist to assure protection to the 
people in their commerce and arts of peace. 
ttut the steps forward which civilization is 
taking refluer war preparations daily less 
necessary. .For this reason we oppose the 
passage of the Alexander bill for the reg-
ulation of wireless telegraphy which would 
make the convenience ox the army, the 
navy, the governmental departments, and 
their officials paramount, and would ham-
per the development of a great modern en-
terprise. 
Representative Alexander's bill is drawn 

ostensibly to prevent "interference" with 
governmental messages by placing com-
mercial wireless communication absolutely 
under departmental control. The commer-
cial companies must obtain Federal 
licenses, subject at all times to such re-
strictions as the Secretary of Commerce 
and Labor may impose. Bureaucratic 
methods early in February threatened se-
riously to hinder the extension of the Mar-
coni wireless system in Great Britain. The 
British postal authorities closed the United 
Kingdom to messages from the Marconi 
station in Spain, and it seemed for a time 
that the task of connecting the British Na-
tion with the outside world by this new 
means of "intelligence would fall. 
The pathways of the ether should not 

be involved in red tape. Mr. Marconi has 
devised a method of preventing interfer-
ence between the commercial and the gov-
ernmental stations by modifying the wave 
lengths. President Griggs of his company 
has offered to enter into an arrangement be-
tween the United States Government and 
itself, and other wireless companies, where-
by certain wave lengths may be designated 
for departmental operations and for com-
mercial companies, respectively. 
Such an arrangement would dispose of 

the chief of the alleged diffi.-tulties. As for 
permitting governmental bureaus to issue, 
modify, amend, and revoke the rules that 
shall govern the spread of communication 
between the American peor , and foreign 
countries, the idea ought fir to be toler-
ated, save in time of actual war. 0 tfizial 
control of commercial wireless bush-. ztss 
would be always in the bureaucratic inter-
est, and not in the interest of progreis 
and enlightenment. 

The following letter was sent to the 
New York Times in answer to the fore-
going editorial. It appeared in the issue 
of March 29th: 

400,000 WIRELESS AMATEURS. 

To Discourage Their Work Would 
Check Progress in the Art. 

To the Editor of The New York Times: 
I note your timely article on "The Wire-

less Control Bill." While you have taken 
your stand very well, as far as the commer-
cial interests go, I would like to give the 
views of the wireless experimenters and 
amateurs whom I have represented for the 
last six years. 
Although it is not generally known, there 

are to-day close to 400,000 wireless experi-
menters and amateurs in the United States 
alone. The Wireless Association of Amer-
ica to-day numbers 16,189 members, and 
there are now 122 wireless clubs and sub-
sidiary wireless associations scattered from 
coast to coast. 
Much has been written and said against 

the wireless amateur, and while it is true 
that some mischief has been done, report 
has never been made of any case where 
serious damage was done, except in a single 
instance a few years ago, when a Massachu-
setts amateur transmitted a false "S. O. 
S." call, which sent a United States Gov-
ernment boat out on a fool's errand. On 
the other hand, the amateur has done a 
great deal of good by taking up distress 
calls, and it should be understood that good 
work has frequently been done in the past 
by amateurs receiving and transmitting 
such calls where they would probably not 
have been received by the few commercial 
and Government stations. Furthermore, a 
great many amateurs, while not necessarily 
schoolboys, have done much to further the 
art in general, and many patents have been 
taken out during the last three years by 
such students interested in wireless. 
The interests which woul4 like to see the 

Alexander bill passed have evidently ,not 
looked very much into the future. On 
account of the vast distances in this coun-
try, radio-telegraphic and radio-telephone 
intercommunication will positively find a 
distinct usefulness, greater without doubt 
than that of the present telephone. An 
immense usefulness alone will be found in 
radio-telephone stations between moving 
vehicles and fixed posts. 
There is a feature in wireless which per-

haps is not appreciated. It has been recog-
nized that, on account of the great interest 
which a young man finds in the study of 
wireless, this new art does much toward 
keeping him at home, where other diver-
sions usually, sooner or later, lead him to 
questionable resorts; and for this reason 
well informed parents are only too willing 
to allow their sons to become interested 
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in wireless. If it were only for this reason, 
it would be worth while not to curb en-
thusiasms for the new art. The public fully 
shares this view, which has been proved 
time and again. 

H. GERNSBACK. 
Business Manager Wireless Association 

of America, Editor Modern Electrics. 
New York, March 27, 1912 

WIRELESS BILLS OPPOSED. 

It Is Declared Legislation Planned 

Would Prevent All Progress. 

The negotiations between the British 
Post Office and the Marconi Company for 
a complete interlacing of the British Em-
pire by means of wireless communication 
has revived interest here in the bill intro-
duced before Christmas by Senator Nelson 
of Minnesota, Chairman of the Committee 
on Commerce, putting practically all wire-
less communication in the United States 
under the control of the Secretary of Com-
merce and Labor. The bill was proposed 
as a result of complaints by Government 
officials of interference with important mes-
sages by amateur operators. 
As the bill stands it is sharply opposed 

by the wireless interests of the country. 
Their objections are leveled particularly at 
the features of the bill putting practically 
all power in the drafting of regulations 
either in the hands of the Secretary of 
Commerce and Labor, a subordinate bureau 
chief, or the President. Point is given to 
these objections by the recent action of 
the British postal authorities in closing 
Great Britain to messages from the new 
Marconi station in Spain. after permitting 
formal messages of congratulations to be 
exchanged for a single day. 
A similar bill which was printed in our 

February number was introduced in the 
House of Representatives by Mr. Alexan-
der. Mr. Alexander to-day received a 
strong protest from President John W. 
Griggs of the Marconi Wireless Telegraph 
Company of America setting forth its ob-
jections to the bill, and declaring that the 
measure would place the ordinary adminis-
tration of naval and military affairs in a 
position of dominance over a matter of 
commerce in time of peace. The letter 
said, in part: 

"It is only within the past year or so 
that the earnings of the company have 
more than equaled its operating and admin-
istrative expenses. This company has more 
than 7.500 stockholders, residents and citi-
zens of the United States. Its benefit and 
usefulness to the public have been enor-
mous. while the returns to its stockholders 
have hitherto been nothing. The latter 
cherish a reasonable hope and expectation 

that a time will shortly come when by 
means of this system and in addition to the 
ship to shore and shore to ship business 
transatlantic communication can be carried 
on perpetually day by day and night by 
night in competition with the ocean cable 
lines. 
"At the present time a limited amount 

of commercial business for New York mer-
chants and a certain amount of newspaper 
matter is forwarded by this system, the 
latter being chiefly published in an Ameri-
can journal, namely The New York Times. 
It only needs the erection of a receiving 
and transmitting station of proper magni-
tude in the United States to make this com-
munication extensive and to furnish to the 
commercial world a cheaper means of com-
munication with Europe than the Atlantic 
cables now afford. The company aims to 
be and is an agency of commerce as well as 
an agency for the protection of the safety 
of those who go down to the sea in ships 

"It is submitted that there is no justifica-
tion for placing the ordinary administra-
tion of naval and military affairs in a posi-
tion of dominance over matters of com-
merce in times of peace. The general pro-
visions of this act, which vest, in the Presi-
dent by one section and in the Secretary 
of Commerce and Labor by another, the 
power to regulate, and from time to time 
to add to, modify, amend, or revoke such 
regulations as in their judgment may see 
expedient, would render it impossible for 
any commercial company to engage suc-
cessfully in transatlantic business and 
would forbid as a business proposition, the 
investment of money sufficient to build 
and equip proper stations for transatlantic 
business. 
"The passage of this bill could have no 

other effect than to discourage and, indeed. 
destroy all further effort to bring to suc-
cess the long labors of those who have 
been trying to establish a workable system 
of transatlantic communication by radio-
telegraphy which shall compete with the 
cable companies. I am not aware of any 
business or interest of the War or Navy 
Department that would justify Congress in 
placing its every-day operation of wireless 
stations in a position paramount to the 
commercial business of the country. 
"With reference to the matter of inter-

ference between different stations, Mr. 
Marconi has invented a system by which, 
by an arrangement of wave lengths, this 
can be avoided. This company is now and 
always has been ready and willing to enter 
into an arrangement between the United 
States Government and itself and other 
wireless companies whereby suitable wave 
lengths shall be designated for depart-
mental operations and for commer-
cial companies respectively."—New York 
Times. 
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THE PROGRESSIVE WIRELESS 
CLUB, OF SEATTLE, WASH. 
This is a new club, organized Feb-

ruary 2, 1912. 
The officers are as follows: Presi-

dent, Hubert A. Davis; vice-president, 
Edward Lachall; secretary, Howard 
Hemen; treasurer, LeRoy Fetterly; 
adviser, T. B. Miller; chief operator, 
Herman Knudsen. 

This club was started with 17 mem-
bers present, all living within 2 miles 
of each other, and having sending sets 
from 1 inch coils, up to PA k.w. trans-
formers. 

DORCHESTER WIRELESS AS-
SOCIATION. 

The Dorchester Wireless Associa-
tion was formed January 1st, 1912, for 
the purpose of 'furthering the devel-
opment in wireless telegraphy in Dor-
chester, Mass. Officers were chosen as 
follows: President, Karl H. Kaiser; 
treasurer, Ralph J. Sims; secretary, 
Richard F. Lufkin, 222 Harvard street. 

All interested should communicate 
with the Secretary. 

THE WIRELESS ASSOCIATION 
OF CANADA. 

President, Wm. C. Schuup; Secretary, 
Thomas Hodgeson. 

The Wireless Association of Canada 
has been organized for the sole objects 
of furthering the interests of amateur 
wireless telegraphy in Canada. 
Brother amateurs in Canada are ur-

gently requested to send for charter to 
organize a branch of the association, in 
their particular territory, or for an in-
dividual application. For further infor-
mation, address Wireless Association 
of Canada, Corresponding Secretary, 
189 Harvard avenue. 

NOTRE DAME DE GRACE, 
Montreal, Que. 

P. S.—We would be pleased to re-
ceive catalogs from advertisers in this 
magazine. Address, same as above, 
only marked "Purchasing Dept." 

PLAZA WIRELESS CLUB. 

The Plaza Wireless Club has been 
organized with the view of bringing 
amateurs together. The officers are: 
Paul Elliott, president; Myron Han-
over, secretary-treasurer, 156 East 
Sixty-sixth street, New York City. 

AMATEUR WIRELESS ASSOCIA-

TION OF NEW BEDFORD. 

The Amateur Wireless Association of 
New Bedford has at present twenty-four 
members and is desirous of extending to 
other amateurs in New Bedford and its 
vicinity the benefits of same through 
their becoming members. The purposes 
of the association are to promote wire-
less telegraphy among individuals for 
both knowledge and pleasure. Through 
becoming a member of the association 
they aid in preventing interference and 
also extend their knowledge of wire-
less telegraphy and other affiliated arts. 
Practical demonstrations and lectures 
being arranged for every meeting of the 
association. The association has meas-
uring and testing instruments of various 
kinds which are loaned to members free 
of charge, and also has a 1 k.w. trans-
mitting set at the clubhouse with which 
to conduct experiments of research. The 
rating of stations of members are from 
a 1 inch coil to a 3 k.w. open core trans-
former. The officers of the association 
are as follows: Chas. Kraihanzel, Pres-
ident; Chester Dahl, Vice-President; 
Edw. DeMello, Secretary, 84 Dunbar 
street, New Bedford, Mass.; Wm. Isher-
wood, Treasurer; Herbert Charnely, 
Collector; Central Operator and Li-
brarian, Lester Jenkins; Auditors, Ches-
ter Dahl, Geo. W. Pope. 

THE AMATEUR WIRELESS 
CLUB OF GENEVA, (N. Y.). 

This club was recently organized 
with about twelve members and the 
following officers elected: Henry B. 
Graves, Jr., president; Chas. Hart-
man, vice-president; Lawrence Reed, 
treasurer; Benj. Merry, 148 William 
street, secretary. Any person within 
five miles of Geneva, and interested in 
wireless, may join by interviewing sec-
retary or by writing to him. We 
would like to hear from other wireless 
clubs. 

THE YOUNG EDISON SOCIETY. 

As our name implies, this is an organ-
ization of young electricians and chem-
ists, we hold meetings each week, and 
all members are expected to take an 
active part, either by reading an essay. 
or an appropriate paper or talk. Again 
a member with an unsolved problem, 
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puts it before the society, who endeavor 
to answer it at the-. following meeting. 
Another advantage of the society is. 

we let our mechanical books and maga-
zines go around the circle, thus every 
member has the advantage of a large 
scope of information, at a very small 
cost. 
Our title is F. Y. E. S., which means 

Fellows of Young Edison Society. 
At present we have about forty mem-

bers, and are still growing. 
We want to.see boys all over the coun-

try get busy, and organize Young Edi-
son societies, be an F. Y. E. S. 
We will be glad to hear from any of 

the boys, and will give all the help we 
can. 

Address all letters to 
HARRIE E. TORBE'rT, 

Rogers, Ark. 

BERKSHIRE WIRELESS CLUB. 

The following officers have been 
elected: Warren A. Ford, President; 
William Yurkee, Vice-President; Charles 
Hodecker, Treasurer; Jas. H. Ferguson, 
Secretary, 18 Dean street, Adams, Mass. 

CARDINAL WIRELESS CLUB. 
The Cardinal Wireless Club has been 

recently organized at the South Division 
High School of Milwaukee with the fol-
lowing officers: Mr. K. Walthers, Pres-
ident; Mr. F. Dannenfelser, Vice-Presi-
dent; Miss A. Peterson, Secretary. 

MARCONI ABSORBS UNITED 
WIRELESS. 

As a result of a merger which has 
been brought about between the 
Marconi Wireless Telegraph Com-
pany and the United Wireless Tele-
graph Company, when the suit of the 
former against the latter corporation 
for alleged infringement of patent 
rights came up in the United States 
District Court on March 25th, the 
United Wireless entered no defense 
and consented to the granting of a de-
cree in favor of the Marconi Com-
pany. 
As a further result of the merger all 

the stations and contracts of the 
United Wireless will be taken over by 
the Marconi Company. This involves 
about 500 ship and 70 land stations in 
the United States. 

COMPRESSED AIR FOR WIRE-
LESS SPARK GAPS. 

In stations which are obliged to use 
the ordinary form of spark gap, either 
open or muffled, the efficiency of the 
apparatus may be increased somewhat 
through the use of compressed air to 
clear the gap of ionized air and vapor 
from the spark terminals. Various 
methods of applying the air jet to the 
gap are in use. Sometimes a nozzle 
is placed so that it blows across the 
space between the terminals. In an-
other well known type there is a hole 
drilled through the center of one of the 
terminals. Air blown through this 
hole strikes the face of the opposite 
terminal, and, spreading in all direc-
tions effectually clears the gap. Keep-
ing the gap clear of metallic vapors 
and ionized air, helps it to promptly 
damp out the primary oscillations as 
explained in the article on the 
quenched spark in the February issue 
of Modern Electrics. 

Wireless Station Power Plant. 

The illustration shows the power 
apparatus for a station of one to five 
kilowatts capacity. At the left is the 
alternator which furnishes the current 
for the wireless transformer. Next is 
the exciter which furnishes direct cur-
rent for the fields of the alternator. 
Then comes the blower for furnishing 
the compressed air for the spark gap, 
and at the right is the engine for driv-
ing the whole business. 
We are informed that the United 

Wireless Telegraph Company is ex-
perimenting with this and expects to 
equip a number of its stations with 
compressed air apparatus. 
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PETITION TO PRESIDENT TAFT 
CALLING FOR PATENT 

REFORM. 
The Inventors' Guild has forwarded 

to President Taft a petition in the form 
of a resolution adopted at a meeting of 
that body on Nov. 24 directing the at-
tention of the President to the urgent 
need of reforms in the Patent Office 
and in the patent courts and suggest-
ing the appointment of a Congres-
sional committee to investigate the 
subject of the patent monopoly. The 
Inventors' Guild, of which Mr. Ralph 
D. Mershon is president, embraces 
many of the most prominent inventors 
in the country, including Thomas A. 
Edison, M. I. Pupin, Charles A. Brad-
ley, H. Ward Leonard, John F. Kelly 
and Peter Cooper Hewitt. 
The petition points out that the con-

stitutional provision giving to Con-
gress "power to promote the progress 
of science and useful arts by securing 
for limited times to inventors the ex-
clusive right to their respective dis-
coveries" was intended to obtain for 
the benefit of the nation the publica-
tion' of every new and useful inven-
tion in such full, clear, concise and 
exact terms as to enable any person 
skilled in the art or science to which it 
pertains to make, construct, compound 
or use the invention after the limited 
time for which the exclusive right is 
secured to the inventor by patent, and 
thereby to secure the great benefit 
which all experience shows results to 
a nation from publishing inventions, in 
contradistinction to following a policy 
which would tend to encourage trade 
secrets, monopoly and trade combina-
tions, which minimize the value of in-
ventions to the nation. 
The petition proceeds to say that a 

patent is in effect a contract between 
the P:overnrnent and the inventor by 
which the government, in considera-
tion of the right to publish the inven-
tion for the benefit of the nation, 
agrees that in return for his satisfac-
tory disclosures of his new and use-
ful invention under reasonable condi-
tions, to be determined by the govern-
ment, it will secure the inventor for a 
limited time in the exclusive right to 
his new and useful invention. But an 
inventor, after having performed his 
part of the contract by having made 

proper disclosure of a new and useful 
invention to the United States govern-
ment officials, is frequently subjected 
to unreasonable delay, expense and in-
justice before obtaining his patent, and 
after having obtained his patent is not 
equitably secured in his exclusive righ: 
as the Constitution intended that he 
should be secured in return for his dis-
closure in good faith of his new and 
useful invention; and, as a conse-
quence of this unfair treatment of in-
ventor patentees, the United States is 
not obtaining in the degree that it 
should the national benefit of the best 
inventive work of its many able in-
ventors. 
The United States patent system, it 

is stated, has been evolved to its pres-
ent condition without proper consid-
eration of the rights of the nation and 
of the inventors, who are the two real 
parties at interest, but on the contrary 
has been developed to its present con-
dition almost entirely as the result of 
suggestions from persons who do not 
occupy the position of one of the par-
ties to the contract which every patent 
represents, and who do not suffer dam-
age from the delays, complications, in-
justice and expense characteristic of 
the United States patent system and 
the United States courts which hear 
patent causes, such damage being 
borne principally but indirectly by the 
nation and to a lesser degree, but di-
rectly, by the inventor-patentees. 

It is further stated as a well-known 
fact that modern trade combinations 
tend strongly toward constancy of pro-
cesses and products, and by their very 
nature are opposed to new processes 
and new products originated by inde-
pendent inventors, and hence tend to 
restrain competition in the develop-
ment and sale of patents and patent 
rights, and consequently tend to dis-
courage independent inventive thought. 
to the great detriment of the nation 
and with injustice to inventors, whom 
the Constitution especially intended 
to encourage and protect in their 
rights. 
Under existing methods of trying 

patent causes, an inventor-patentee of 
average means could not, at his own 
expense, carry to a conclusion an aver-
age patent litigation against a wealthy 
opponent, and therefore a few wealthy 

(Continued on Page 78.) 
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This department has been started with the idea to encourage the experimenter to bring out new ideas. 
Every reader is welcome to contribute to this department, and new ideas will be welcomed by the Editors. 
WHEN SENDING IN CONTRIBUTIONS IT IS NECESSARY THAT ONLY ONE SIDE OF THE SHEET IS 
USED. SKETCH MUST INVARIABLY BE ON A SEPARATE SHEET NOT IN THE TEXT. The description 
must be as short as possible. Good sketches are not required, as our art department will work out rough 
sketches submitted by contributors. IT IS THEREFORE NOT NECESSARY FOR CONTRIBUTORS TO SPEND 
MUCH TIME IN SKETCHING VARIOUS IDEAS. When sending contributions enclose return postage if 
manuscript is to be returned if not used. ALL CONTRIBUTIONS APPEARING IN THIS DEPARTMENT 
ARE PAID FOR ON PUBLICATION. 

FIRST PRIZE TWO DOLLARS. 

A MERCURY SENDING CON-
DENSER. 

While a little harder to construct 
than a simple Leyden jar the results 
obtained with the following condenser 
will more than repay the additional ex-
pense and labor involved. 
Two glass battery jars are neces-

sary, one slightly smaller in diameter 
than the other. The smaller one, 
which should be several inches shorter 
than the larger, is lined with tinfoil to 
within an inch of the top. It is then 
slipped into the larger one, for which 
a circular cover of wood, fibre or hard 
rubber is provided. 
To this cover is fastened a brass 

post, carrying a double binding post 
by means of which the immersion of 
the smaller jar in the mercury is reg-
ulated. If an 8-32 rod is used the up-
per hole of the binding post should be 
redrilled. 
XX is a strip of copper or brass rib-

bon fastened tightly around the outer 
jar to hold the spring clips in place. A 
bare stranded wire reaches almost to 
the bottom of the mercury from bind-
ing post B. As the specific gravity of 
mercury is many times that of glass 
the inner jar will float on the surface 
unless held in place by the set screw. 
The inner jar may be filled with sand 
to partly counteract its tendency to 
float, but this increases the weight of 
the apparatus. 
By means of the electrose knob the 

condenser may be adjusted while test-

ing with a hot wire meter or Geissler 
tube. The chief advantages of this in-
strument lie in its easy manipulation, 
accurate adjustment, and comparative 
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freedom from dust, blistering and 
brush discharges. 

Contributed by 
STUART R. WARD. 

SECOND PRIZE ONE DOLLAR. 

A VARIABLE CONDENSER. 

The following is a description of a 
variable condenser, which to my 
knowledge has never been published in 
any book or magazine. 
The principal material needed and 

its use is described below. 
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1. A hardrubber adjusting knob 
with a threaded brass rod attached, 
about 3% inches long. The rod should 
have an 8-32 thread on it. If difficulty 
be had in securing this knob a good 
substitute may be made by using an 
old detector knob and fastening a 3-
inch rod to it by means of a brass nut 
as in Fig. 3. The rod passes through 
a threaded nut as at A. This knob is 
used to raise and lower the plunger. 
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2. About one-half pound of mer-
cury. The mercury is used as one of 
the conducting surfaces of the con-
denser. Its level is raised or lowered 
by turning the adjusting screw. If de-
sired, water may be substituted for the 
mercury, but this will increase the re-
sistance and the water also has a ten-
dency to "creep." 

3. A thin table glass, that is free 
from bubbles and cracks and with 
sides that do not slant. The bottom 
and top should be of the same diam-
eter. The glass should be about two 
inches in diameter and about three and 
three-fourths inches in height. The 
outside of the glass should be covered 
with tinfoil to within one-fourth inch 
of the top and about one-half of an 
inch of the bottom; the bottom should 
not be covered. 

4. A piece of wood should be turned 
out on a lathe. Its diameter will de-
pend on the diameter of the glass and 
it should be about two-thirds the 
length of the glass. There must be 
about one-sixteenth of an inch be-

tween the wood and the side of the 
glass. After this has been done the 
piece should be immersed in melted 
wax to make it waterproof so it will 
not soak up the mercury. 
This piece will act as a plunger and 

will raise or lower the mercury by be-
ing raised or lowered by the adjusting 
knob; in other words the mercury will 
be raised or lowered by being dis-
placed by the plunger. A small wire 
is connected to the rod (Fig. 1), and 
extends down through a small hole 
through the plunger, the lower end of 
the wire is wound in a spiral shape as 
it will insure a good contact. 
The case for this condenser I made 

out of three-eighths inch mahogany 
and then stained and varnished it. 
which gave it a very handsome ap-
pearance. It should be about five and 
one-half inches high and about three 
and one-half inches square. 
After the parts are all made they 

should be put together and after the 
glass is found to be in the right place 
a small amount of sealing wax should 
be poured around it to hold it there. 
One of the sides of the case should 

be left off in order to connect the 
wires, after which it should be 
screwed on. 
The condenser is adjusted by sim-

ply turning the knob, and if made 
right it will present a very fine appear-
ance and will be found to have a very 
high capacity. 
The connections are the same as 

with any other type. 
Contributed by 

JAY J. JAKOWSKY. 

TRANSFORMER FOR POULSEN 
TICKER. 

Since a 15 k.w. Poulsen station will 
soon operate in Chicago the amateurs 
will want a ticker detector. Those not 
having A. C. cannot very well have one. 
I have made one using an induction 

coil to get the A. C. 
A core of iron wire inch in diam-

eter and six inches long is wound with 
two layers of No. 22 enameled copper 
wire. This is insulated and over this is 
wound two more layers of the same wire. 
This is the secondary, using a vibrator 
to interrupt the primary. When the 
primary circuit is closed the induced 
current flows in one direction and when 
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the primary circuit is broken the induced 
current flows in the opposite direction. 
This gives an alternating current, the 
frequency depending on the speed of the 
vibrator. With 2 or 3 dry cells this 
will give good results. 

Contributed by 
ALFRED HOLMSTROM. 

A DOUBLE CONTACT INTER-
RUPTER. 

While this form of interrupter has 
only one magnet, it is capable of mak-
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ing as many oscillations per second as 
any double magnet type, this is due to 
the double contact. 
The electro magnet, E. M., is fastened 

to the base, and the armature, N, nailed 
in place, it is made out of a bell-arma-
ture. 
The brass pieces holding the contact 

screws are drilled and tapped 8-32 about 
inch deep, and screwed in place from 

under the base. 
The contact screws, C1 and C2, which 

are fitted with platinum points, are about 
inch long. 
The principle of this interrupter is 

that when the armature is at CI the con-
tact is closed including the magnet, but 
when the contact is closed at C2 the mag-
net is excluded. 

Contributed by 
WALTER NEUMANN. 

BRUSH DISCHARGE PREVEN-
TION. 

A simple way to prevent brush dis-
charge, on Leyden jars and fixed con-
densers, used on spark coils, or trans-
formers, is to paint the edge of the tin-
foil with aluminum paint. This alumi-
num paint is made of powdered alumi-

num, and is therefore a conductor of 
electricity. 

Contributed by 
FRANK GREENFIELD. 

(Shellac or Black asphaltum is better.— 
Ed.) 

A SILICON DETECTOR. 

Here is a silicon detector which I am 
using in connection with my wireless set. 
The parts are mounted on a hard wood 

base 4Y2x14 inches and inch thick. 
Two pieces of brass, B, and D, are 

bent as shown in sketch. A, and C, are 
made of spring brass. All these are r8 
inch wide, and of any convenient thick-
ness. A small brass spring is placed un-
der the end of C, supporting the cup. 
The contact point, made of a small 

brass nail with the head flattened is sol-
dered to A, as shown. All holes for 
screws are No. 19 drill and all tapped 
holes are made with a No. 29 drill and 
tapped 8-32 thread. 
The sketch gives all necessary dimen-

shows how the detector is as sions and 
sembled. 

Contributed by 
C. W. SEAMAN. 

CRYSTAL MOUNTING. 
As most experimenters know, solder-

ing takes a good deal of the sensitive-
ness away from the mineral, and tin-
foil wads no matter how tightly packed, 
do not hold the crystal firm. Wads of 
fine copper wire (34-36 B. S.) jammed 
between the crystal and the cup hold it 
firm and make a good contact. 

Contributed by 
VAN ALLEN TREAT. 
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A COMPACT RESISTANCE 

METER. 
It is well known that one of the most 

accurate instruments for measuring re-
sistance is the Wheatstone Bridge. This 
instrument has, however, a great disad-
vantage in that the resistance in ohms 
cannot be read directly, but must be com-
puted from certain readings. A method 
which surmounts this difficulty is what 
is known as the "substitution" method. 
This is the method employed in this in-
strument, and readings are taken directly, 
without any computation whatever. 

It consists of a box (a), with hinged 
bottom, containing a strong dry battery 
(b) of convenient dimensions (about 
those shown). Then there is the galvan-

ometer (c). This is of an improved con-
struction which obviates the difficulty in 
taking readings, found in the ordinary 
tangent galvanometer. It consists of the 
brass form (1) for the coil, this form 
having a projecting tongue (2) on one 
side, to fasten it to the box (a). This 
form should be wound full with No. 36 
S. C. C. or enamelled wire. Before this 
is done or the form finished, however, 
two glass beads (3, 4) should be glued 
with strong glue to the inside faces. These 
glass beads are to act as bearings for the 
pivot (5) on which is mounted the ro-
tating part (6) of the galvanometer. 
This consists of a large circular piece of 
cork or wood of the dimensions shown, 
with two grooves cut in it, in which the 
strong clock-spring bar-magnets (7, 8) 
are glued. Around the circumference 
of the cork is pasted a strip of paper 
the width of the cork and graduated in 
degrees. Only ninety degrees need be 
graduated on it, since it is evident that 

the magnets cannot rotate more than a 
quarter of a turn. These magnets should 
be placed with like poles on the same 
side. 
On the side of the coil opposite the 

tongue (2) another piece of cork (9) 
similar to the rotating one (6) should be 
glued. If the magnets and battery are 
strong, the galvanometer will be dead-
beat, a great advantage. 
The cover of the box (a) should be 

perforated with a small square hole, ad-
mitting a square piece of glass (d) with 
a line scratched on it with some hard 
material, such as a sharp piece of steel 
or carborundum. The glass is placed 
with the scratched face downward, 
to make readings more accurate. 

The wood under it should be cut 
out so as to bring the graduations 
on the rotating cork (6) as near as 
possible to the glass. The galvano-
meter can then be screwed to the 
side of the box as shown. 
The resisting medium used is a 

graphite pencil (e) of about the 
length shown. This is 
intended for measur-
ing high resistances; 
for low, a piece of Ger-
man silver wire, or a 
coil of it, can be used. 
A slider (f) bears on 

this rod; this slider is 
the same as used on a 

potentiometer or tuning-coil (in fact a 
potentiometer can be used instead of 
the graphite-rod (e) and slider (f), but 
this makes the instrument less com-
pact, except that it must be designed 
so that it will not wear away the 
graphite-rod. The form shown in 
the side elevation consists of a ball 
pressed against the rod (e) by a 
helical spring. The one shown in the 
detail drawing is better, consisting of a 
strong spring cut in the shape of a fork 
at the loose ends. The ends of the fork 
are then bent over to serve as bearings 
for the pivot of a small brass pulley, 
which bears on the graphite-rod with 
good strength. It should be kept in 
mind that no iron or steel should be used 
in the construction of this apparatus, as 
it would interfere with the proper work-
ing of the galvanometer. 
A hole should be cut through the cover 

of the box (a) to admit the slider-han-
dle (g), which carries a small index 
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(h). This indicates upon a scale (i), 
which is drawn on a piece of paper pasted 
to the top of the box (a), as shown. 
A switch and two binding-posts should 

be fastened to the top of the box (a) 
and the apparatus wired as shown in 
the detail drawing. To make connection 
with the graphite-rod it could be copper-

plated at one end .and the connecting-
wire soldered to this. All joints should 
be soldered, if possible. 
To calibrate the instrument first short-

circuit the binding-posts with a heavy 
piece of copper ribbon (x) with the 
greatest amount of contact-surface pos-
sible. Turn the switch for a moment to 
the right and note the reading on the 
galvanometer. Then turn the switch to 
the left and bring the slider to such a 
position that the reading on the galvan-
ometer is the same as before. Then put 
a mark where the index points on the 
scale and label it O. Turn the switch 
to off again, and substitute a coil of 
20 feet No. 37 or 10 feet No. 40 copper 
wire, and proceed as before except that 
the point opposite the index should be 
labelled 10. The space between 10 and 
0 should then be subdivided into as 
many divisions as possible. 
The same should be done with stand-

ards of increasing resistance until the 
whole scale is filled. 
To measure the resistance of any con-

ductor, connect it across the binding-

posts, as x in the diagram, turn the 
switch to the left and note the reading 
of the galvanometer. Then turn the 
switch to the right and push the slider 
until the reading of the galvanometer is 
the same as with x. The reading oppo-
site the index then shows the resistance 
of x in ohms. 

Contributed by P. MERTZ. 

NOVEL APPARATUS FOR DE-
COMPOSING WATER. 

Secure about 18 inches of Y8 inch 
glass tubing, one porcelain wall socket, 
a piece of 38 inch galvanized iron wire, 
and a large 32 c. p. lamp. If a 32 c.p. 
lamp can not be had a 16 c. p. will do. 
Now for construction, make a base 

out of a piece of oak or other hard 
wood 8 inches long, 3 inches wide, and 

inch thick. Mount socket and wire 
(after bending wire to shape shown) on 
base. Next break off the tip of the 
lamp and bend in the broken edges by 
heating. Then screw it into the socket. 
Now cut the tubing into two pieces and 
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seal each piece at one end. Fill the lamp 
with water to which has been added a 
small quantity of salt, or, better, sul-
phuric acid if it is to be had. Now put 
the tubes in place one over each platinum 
wire after filling both of them with wa-
ter. 
You can now turn on the current 

which should be about 5 to 8 volts and 
the gases will begin to rise in the tubes 
displacing the water. Hydrogen will 
rise from the negative electrode and oxy-
gen from the positive, the hydrogen 
rising twice as fast as the oxygen. 

Contributed by 
GEORGE F. TWENHOEFEL. 
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A SENSITIVE GALVANOMETER. 
Here is a galvanometer which is 

very simple in construction and if 
properly made is only surpassed by 
the high resistance phone. 
The base board may be of any good 

piece of wood of about 3x3 inches with 
holes drilled for binding posts. Now 
make a reel of cardboard or wood 
(the dimensions are clearly given in 
Fig. 1). and drill a hole for a brass 

F/G. 
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tube at the top. Wind about one-
fourth pound of No. 30 D.C.C. wire on 
the reel. Be sure that the same amount 
of wire is wound on either side of 
tube. 
Now magnetize the finest needle you 

can find. Take a small piece of the 
wire and wrap three or four turns 
around the needle as shown at A in 
Fig. 2. Now place two or three inches 
of black silk thread on a sheet of writ-
ing paper. With one or two needles 
unravel one end of the thread until 
you have obtained a silk fibre that is 
scarcely visible to the naked eye. Put 
a drop of glue on the coil at A, Fig. 2, 
and carefully fasten the silk fibre to it. 
After the glue has thoroughly set bal-
ance the needle by pushing the coil to-
ward or away from the eye. All the 
superfluous silk may be rolled upon 
the upper part of the thread. 

Place the needle inside the coil; 
bring the end of the silk thread up 
through the brass tube and carefully 
pull the needle up till it is exactly in the 
center of the coil and fasten the thread 
with glue, to a wooden plug in the 
top of the tube. Next securely glue the 
coil to baseboard and connect to the 
binding posts. To exclude disturbing 
air currents, enclose with a glass case 
such as a lamp chimney. If the exper-
imenter desires to compare currents 

with this galvanometer, place a grad-
uated scale, drawn upon a piece of 
cardboard, just below the needle. Of 
course the coil must in any case be 
parallel with the magnetic meridian. 
This instrument could be wonder-

fully improved by fastening a very 
small mirror to the needle and by 
causing a beam of light from a lamp 
to fall on the mirror, the reflected light 
could be focused on a scale placed on 
a suitable frame just in front of the 
lamp. 
The author finds this apparatus so 

sensitive, that the tiny current gener-
ated by dipping a steel needle and 
piece of zinc (connected by wires to 
galvanometer) into a drop of salt 
water will set the needle swinging. Of 
course this instrument may be greatly 
improved in appearance, but the 
writer will leave that to the constructor. 
Contributed by 

ERNEST BARNHARD. 

ADJUSTABLE AERIAL. 
If separate leads are brought to S. P. 

S. T. switches an aerial can be adjusted 

TON/D.nr. 

for different sizes. 
Contributed by 

CLEON C. HAMMOND. 

ELECTRIC GAS LIGHTER. 
The drawing shows a very handy 

lighter for a Bunsen burner. The dia-
gram is, I think, self-explanatory ex-
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cept that I might add that the hard 
pencil having a high resistance, no 
other resistance is necessary. 

Contributed by 
HOWARD E. LUCAS. 
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BICYCLE LAMP. 

I have noticed many contributions 
in this magazine giving directions for 
making electric searchlights, but none 
of them have the batteries to supply 
them with current. The following are 
directions for producing a lamp that 
includes the source of current. 

For the containing case of the bat-
teries nothing is better than an empty 
hand-soap can, such as "Cleanso," 
"Kleenu," or similar ones. On it 
should be soldered a bracket to fit 
the one on the fork of the bicycle so 
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that the lamp may be conveniently at-
tached there. The cover of this can 
should be punched with two holes, of 
the same diameter. In the box the 
batteries are placed and sealed. These 
batteries consist of small test-tubes 
which will easily fit into the box, and 
when as many as possible have been 
crowded in, melted paraffine should be 
poured around them, until it comes on 
a level with the top of the test-tubes. 
Two good forms of cells are shown 

in the illustration. Fig. 4 shows the 
"Bennet" cell. This type is very ef-
ficient and cheap. Fig. 5 shows the 
"Daniell," which is also efficient, al-
though it is somewhat more expensive 
than the other. Its advantage lies in 
the fact that it does not contain cor-

rosive acids or alkalies. The cells are 
connected as shown in Fig. 3, and the 
wires pass through the two holes in 
the cover, before spoken about. On 
top of this cover is soldered a baking-
powder can with the body cut off be-
low the ridge underneath the cover. 

F/6.2 PI.E. 

The back of this can is arranged as 
shown in the drawing Fig. 2. A round 
plate of black vulcanized fibre is fas-
tened by two insulated screws to the 
bottom of the box. These screws 
also serve to hold the lamp socket, 
which should have a screw thread 
adapted to a miniature base. To a 
metal thumb-piece a metal washer 
should be soldered as shown, and a 
copper or brass spring fastened to it. 
This spring bears upon, and electri-
cally connects two copper plates fas-
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tened under fibre washers to the 
screws mentioned above. A very con-
cave parabolic reflector should be 
screwed on the socket beneath a min-
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iature tungsten lamp, and a strong 
convex lens fastened onto the cover 
of the baking-powder can. Around 
this cover should also be soldered part 
of a funnel, with the seam on the 
lower side. The object of having this 
funnel is to prevent as much rain as 

WIRING Obl6RAM 

possible (during a rainstorm) from 
entering between the lens and cover 
into the baking-powder can, and the 
object of having the seam on the bot-
tom is to help gather the rain to that 
place, when it will easily drip down. 
The wire connections should be made 
as shown in the diagram, care being 
taken to prevent the possibility of a 
short-circuit. 
Such a lamp, although the bulb it-

self is very small, will give a strong 
beam of light, on account of the ex-
treme concavity of the reflector and 
the great strength of the lens. 
This lamp, if made as per directions, 

will operate during the worst snow or 
rainstorm without going out or short-
circuiting, as most other lamps will do. 

Contributed by 
P. MERTZ. 

A SIMPLE ROTARY GAP. 
Here is a simple rotary spark gap. 

If you have an old motor lying around 
PCS 0.00,1,0 
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it can be easily made without much 

cost. I don't think that it needs much 
explanation as it is a very simple draw-
ing, every part being named. 

Contributed by 

E. E. HAYWARD, JR. 
(This gap will not produce a musi-

cal spark.—Ed.) 

WATER RHEOSTAT. 

In the accompanying drawing is 
shown a water rheostat which I 
have used with great success on ac-
count of its very fine regulation. To 
make it, take a gravity battery jar, J; 
make a wooden cover, T, to fit this, in 
the center of this bore a hole large 
enough for rod A, to slip through, and 
over the hole fasten the brass collar, C, 
with thumb-screw, D. Lead wire, S, to 
binding post, B, and from binding post, 
B1, a rubber covered wire is led to metal 
plate, P. Place insulating handle, H, on 
the rod, P1. To operate simply slide 
the rod up and down through the brass 
collar until the right amount of current 

is obtained and tighten thumb-screw. 
The jar is filled with a solution of sal-
ammoniac and water. 

Contributed by 

ROBERT WALLACE. 

ESCAPING GAS ALARM. 
A good many people who have suf-

fered accidental death through escap-
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ing gas might have been spared if they 
had had a simple alarm to awaken 
them when the gas went out. 
Get a small thermostat and mount 

same on the side of a box large enough 
to hold a cell of dry battery. Then 
mount on one of the other sides an 
electric bell and a one point switch. 
Next mount the whole apparatus on 
the wall behind or above the gas jet 
and adjust the thermostat so the bell 
just won't ring when the gas is burn-
ing. Should the gas, for any reason, 
go out, the thermostat will close the 
circuit and ring the bell. 

Contributed by 
DAVID KUSKIN. 

TONE OF RECEIVED SIGNALS. 

The tone of the signals in wireless 
telegraph receiving set make quite a 
difference in the efficiency, as very 
deep signals are harder to read than 
those of a higher pitch. The hook-up 
given in the figure gave a tone of me-
dium pitch without the use of coil X 
and condensers M and Y. Of course 
all stations did not have the same tone 
but they all were quite high. When 
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X and Y were added, to cut out static, 
the tone of the signals was reduced 
very much. 
Condenser M was added without 

any thought of changing the tone, but 
the signals at once became much shril-
ler. When M was short circuited the 
tone at once dropped and by a switch 
it could be regulated at will. 

Contributed by G. TODD. 

COMBINATION RECEIVER. 
First obtain a hard rubber receiver, 

then drill a hole between the two screws 
which hold the cord tips, tap the hole 
out to a 6-32 thread. 

Next get the contact strip, A, this 
strip may be of spring brass, or a piece 
of an old clock spring is excellent, it 
should be long enough so it will go a 
little over half way around the inside 
of the receiver. 
Most of the rubber receiver cases 

have a small hole bored about half way 
through the case at the point where the 
silicon is shown in the diagram, but if 
not a Y4 inch hole may be drilled about 

inch deep. Get a piece of silicon 
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which will push in this hole quite snugly, 
then take the contact strip, A, and bend 
it around the inside of the case so that 
one end presses against the screw (c) 
and the other against the silicon, the end 
which presses against the silicon should 
be between the casing and the silicon, 
as shown in diagram. The diagram will 
fully describe the detector strip. This 
strip should spring down enough so as 
to make contact with the silicon when 
the adjustment screw is unscrewed, when 
the screw is screwed up it will break the 
contact. 
Be sure and do not let the detector 

strip touch any metal part of the re-
ceiver magnets or the diaphragm, if it 
does it will ground the detector. 
The writer made a set as described out 

of a rubber receiver by the naine of 
"Solid" and with an aerial 20 feet long 
and 15 feet high it worked successfully 
up to 20 miles. Connections are shown 
in diagram. 

Contributed by 
GEORGE TOWNSEND 
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DETECTOR HINTS. 

Amateurs who have trouble in mak-
ing silicon, galena, and ferron, or oth-
er crystal detectors sensitive will find 
that by putting a small quantity of mer-
cury in the mineral cup and then put-
ting in crystal, it makes a perfect con-
tact (as good as solder), and don't harm 
crystal. It increases its sensitiveness 
quite a little 

Contributed by C. W. JONES, 
Connecticut. 

PERIKON DETECTOR STAND. 
The following is a description of a 

"Perikon Detector," which I have been 
using for some time with excellent re-
sults. It cost me exactly $.40, and was 
made, excluding the base, in twenty min-
utes. All the material necessary can 
purchased from the Electro Imp. Co., and 
will conform nicely. 
The base is of mahogany, 3x5 inches, 

and beveled to improve its appearance. 
If this cannot be procured, a S. P. D. T. 
switch base will do nicely. The two 
standards, are double binding posts. The 
one supporting the zinc crystal is set 
on two 3-16 inch washers. When fas-
tening it down it should be let a little 
loose, and a drop of oil be placed between 
the washers so as to act as a swivel. The 
other one is set directly on the base. A 
large brass washer or pillar is next pro-
cured; with a hole in it to pass an 8-32 

machine screw. It should be /8 inch 
high and 3/2 inch in diameter. A hole 
is drilled in the side, just deep enough 
to get a few 8-32 threads in it. A small 
piece of threaded brass rod fastens it on 
the binding post. However, it should 
clear the top by about 1-16 inch so as 
to revolve in a semicircle freely. Both 
the rods are of 5-32 inch brass, threaded 
8-32 at both ends. The spring should 
be rather weak, fine phosphor-bronze 
wire is best. I think the drawing ex-
plains the other points. Fig. 2, is the 
small piece which allows the copper 
pyrites cup to revolve in a small arc. It 
is cut out of 1-16 inch brass sheeting, 

and the holes bored about y4; inch apart. 
The size is dependent on the size of the 
cup used. The pressure on the min-
erals can be varied by moving the zincite 
mineral backwards or forwards. It may 
take a little while to get used to this de-
tector, but it is very sensitive, and there 
is no possible adjustment which cannot 
be made; it being possible to reach every 
point on the zincite. Also, when send-
ing, instead of shorting the detector, the 
minerals are disengaged, thereby saving 
them from being burnt out. 

Contributed by 
GEO. W. KELBY, JR. 

BREAK KEY. 
Here are directions for making a 

break key. The material required is 
as follows: One ordinary key, a piece 
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of fiber 134 inoh long and XI inch wide; 
three pieces of brass, one, in. long, 
the other 172 in. long and the last 3/2 
in. long. All of the brass is 34 of 
an in. wide. Three binding posts can 
be obtained from the E. I. Co. very 
cheap, and if the base on the key is 
large enough a new base is not re-
quired. 
The brass y2  in. long is bent around 

the piece of fiber and a piece of wire, 
size 22, is soldered to the brass and 
passed down to the binding post as in 
figure No. 1. 
The fiber should next be fastened 

to the key as in figure No. 1. The 
brass for the contacts should be bent 
as in figure No. 2, the biggest piece of 
brass being on top. They should then 
be fastened on to the base as in figure 
No. 1. 
The hook-up is very easily mistaken 

as the sending set must lead from the 
top binding post. 
Contributed by ARTHUR SKAALE. 
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HUMAN BATTERY. 

One evening while sitting, studying 
and holding the chain of my glasses in 
my hands, I accidentally touched the fill-
ing in my tooth with the chain. Im-
mediately after that it came to me that it 
must be very unpleasant to get a stroke 
of lightning on the nerve of a tooth, 
judging from the shock I got. 
Now when anything like that happens 

I like to investigate it further, so I 
tried it again, and could taste the effect 
of the current. Not satisfied with this, 
however, I tried holding one tip of my 
receiver between thumb and finger of 
one hand (moistening fingers), and 
touching other tip to filling in tooth, be-
ing careful of course not to short-circuit 
it through my other hand. 
The clicking was quite loud and I 

think it has some advantages over the 
receiver tester I read about, which was 
formed of a dime and a penny and a 
wet blotter. 
I have never heard of this novel bat-

tery being used before, and hope this 
will be interesting. 

Contributed by 
L. R. PHILLIPS, 

This fellow has been reading about 
my stunt in which I used my gold tooth 
for a wireless receiver. I wonder if 
it made his teeth click? If he got a 
stroke of lightning on the nerve of his 
tooth he would discover that he had died 
a sudden and painless death. 

"FIPS." 

MINERAL HOLDER. 

Here is a simple mineral holder that 
can easily be made by any one having 

a lathe. It may be made of brass, cop-
per, or zinc, and forms a quick and 
easy mounting for small crystals. 

Contributed by 

H. C. HUTTEBALL. 

COMBINED HIGH AND LOW 
POWER SET. 

The accompanying diagram shows how 
to work a 2 k.w. transformer and a 1 
inch coil on the same helix, spark gap 
and hot-wire ammeter with one key for 
operating both transformer and coil at 
will. By throwing the switches shown 

in diagram you can operate either trans-
former or coil without discharging both 
at the same time. 
I have been using this hook-up for 

over a month and I find it works with 
success. 

Contributed by 
CHESTER E. WATKINS. 

FINDING POLARITY OF ELEC-
TRIC WIRES. 

The polarity of wires can be found 
by placing the ends of the wires in a 
common white potato cut into halves. 
The wires should be placed a small 
space apart, the distance depending on 
the voltage. The positive wire of a 
direct current circuit will turn the po-
tato green and the negative side will 
remain uncolored. Both ends of the 
wire on alternating current will turn 
the potato green. 
This method can be used in finding 

the polarities of current from one dry 
cell up to 500 volts direct current, the 
only difference is that with very low 
voltage the wires should be placed ir; 
the potato closer together than with, 
higher voltage. In using 110 volts, 
the time necessary to determine the 
polarity is about 10 seconds and with 
a current of 210 volts, about one min-
ute. 

Contributed by 
F. ELLSWORTH SICKELS. 

A SIMPLE MINERAL DE-
TECTOR. 

The parts of the instrument are 
mounted on a hardwood base, ix2x1 
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inches. The edges may be bevelled to 
give it a nicer appearance. Next pro-
cure two binding posts about 1Y2 
inches high (nickel-plated are the best) 
and attach them to the base by means of 
the screws supplied with them. On the 
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top of these screws place a thin washer 
(cut out of the same material as the 
prongs) ; next cut out two pieces of thin 
brass as shown in Fig. 2 and bend them 
at the dotted lines with a pair of pliers 
so that they correspond with Fig. 3. Now 
under the binding posts and on top of 
the washers place these two pieces so 
they will stand upright in the form of 
two prongs. When you have gotten the 
detector assembled it should be shel-
laced and varnished. 
The mineral, as you will see in Fig. 

1, is lightly placed between the two 
prongs. It should be cut in the shape of 
a rough triangle—silicon gives the best 
results. 

Contributed by 
C. W. BURNS. 

A SIMPLE FLASHER. 
Here is a simple and cheap flasher for 

use on battery circuits, for flashing small 

WIRE SOLDERED 
HERE 

battery lamps or any other purpose that 
may suggest itself to the experimenter. 
It should not be used on the 110 volt 

lighting circuit because the arc will 
rapidly burn up the contacts. 
A, is a piece of steel jx1-16x8 inches. 

B, are wood screws, C, a piece of thin 
brass, D, platinum contacts, E, a set 
screw for adjusting the device. The 
winding is composed of about eight feet 
of No. 36 single silk covered wire, one 
end connected to the binding post, and 
the other end soldered to the spring as 
shown. 
When more than 1Y2 amperes flow 

through the fine winding the latter heats 
up and causes the spring to bend so as 
to break the circuit at the contacts. When 
it cools off the spring straightens out 
again and closes the circuit. 

Contributed by 
FRANK E. STIER. 

IMPROVED ELECTROLYTIC 
DETECTOR 

In no wireless instrument have make-
shift methods been more often resorted 
to than in the electrolytic detector. De-
signs for such detectors by men admit-
tedly experts in the field display most 
amateurish crudity. The stumbling 
block has been, of course, the attach-
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ment for holding the delicate Wollaston 
wire. Amateurs become disgusted with 
fingering minute screws and discard a 
most excellent detector for a more con-
venient, if not so efficient, type. 
The detector shown overcomes the dif-

ficulty in a novel way. A in the draw-
ing is nothing more nor less than a tie-
pin guard which may be obtained at any 
jewelry store, slipped through a suitable 
hole in a piece of spring brass and sol-
dered thereto. By this method, putting 
in the Wollaston wire is made an easy 
matter and the principal objection to the 
electrolytic detector is removed. 

Contributed by 

LEWIS C. MUMFORD. 
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SIMPLE AND EFFICIENT 
METHOD FOR HANGING 
AND SEPARATING STOR-
AGE OR OTHER BAT-

TERY PLATES. 

The following method of hanging or 
supporting battery plates in a jar, does 
away with the necessity of having a 
supporting block in the bottom of the 
jar which always tends to short circuit 
through the accumulation upon them 
of metallic particles shed from the 
plates. 

o 

-Fla 2-

-F a 4,-

-FIG 3' 
While it is true that some storage 

battery plates have lugs by which they 
are supported on the edges of the jar, 
it adds an inactive weight to the bat-
tery and does not provide for the sup-
port of proper separators for the 
plates. 
The rods AA and BB in Fig. 3 and 

the U-shaped piece in Fig. 2 are made 
of glass tubing or rod, although there 
is no objection to using hard rubber, 
paraffined wood or other insulating acid 
impervious material. 

Fig. 1 shows where holes are to be 
bored in the plates of such a size that 
the rods AA and BB may be easily 
slipped through them. 
The best way is to lay the positive 

and negative plates of each cell one 
upon the other in their proper relative 
position and clamp them together and 
then bore the holes through them all. 
This will ensure that the holes will all 
be concentric when the plates are as-
sembled in the jar. 
The U-shaped piece as in Fig. 2 is 

made out of glass tube and bent to 
that shape after heating over an ordi-
nary flat flame gas jet. It should be 
of such width as to easily slip over the 
rods BB and hang upon them with the 
ends reaching to the bottom of the 
-plates, as shown by the dotted lines in 
Fig. 3. A U-shaped piece should hang 

on the rods BB between each plate, 
thus keeping them out of contact with 
each other. 
The rods AA are of sufficient length 

to rest upon both sides of the jar and 
pass through the plates at such a point 
as to support them in the jar without 
their touching the bottom. The rods 
BB are made only long enough to pass 
through all the plates (when the U 
separators are in position) and to slip 
in between the sides of the jar. 

Fig. 4 shows the plates hanging in 
the jar on the rods AA before the U 
separators are slipped into place be-
tween each plate. 

Fig. 3 shows the plates assembled 
and ready to hang in the jar. 

In practice it is found that glass 
tubing of medium wall and 3-16 inch 
diameter answers very nicely for sup-
porting three lead plates in a jar just 
wide enough to hold them; the total 
weight of the three plates being eight 
and one-half pounds. 
The same method answers very well 

for supporting and separating the 
plates of electrolytic rectifiers. 

Contributed by R. V. WILSON. 

AN IDEAL CIGAR LIGHTER. 
A simple cigar lighter can be easily 

made by first taking a piece of pine wood 
about 8 by 3 inches and two blocks of 
wood one inch square and nailing, the 
blocks on the base, about one inch from 
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the edge. Next get two pieces of 54 
inch square brass rod, each 3 inches 
long. Drill two holes in each piece of 

ME. 
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brass and screw them to the blocks, so 
as to form a gap of inch between the 
two pieces. Then put a binding post on 
each end of the base and connect the 
rods with the binding posts as in Fig. 
(1). After this is finished take a piece 
of thick wire and on one end put an 
insulated rubber handle and on the 
other end wind some uninsulated cop-
per wire, as in Fig. 2. Obtain an 
electric gas-lighting spark coil, which 
will not cost more than sixty or 
seventy-five cents, and three good dry 
batteries. Connect the coil and batteries 
as in Fig. (3), and dip end of the lighter 
itself, shown in Fig (2), in a little al-
cohol. Then place the end of the lighter 
on both the pieces of brass rod, in the 
gap, and by doing this the copper end 
of the lighter will close the circuit, and 
when taking it away it will make a spark, 
which will ignite the alcohol. 

Contributed by 
FRANK GREENFIELD. 

A FIXED CONDENSER. 
Make a board three-quarters inch 

thick by 5e, inches long by 3 inches 
wide. 
Make another board three-quarters 

inch wide, by 5 inches high by 44 
inches wide, nail or screw them together 
as shown in Figs. 1 and 2. Procure two 
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test tubes seven-eights inch by 6 inches, 
coat the inside and outside with tinfoil 
4 inches wide. When this is done, pro-
cure two pieces of No. 14 copper wire 
about 6 or 7 inches long, solder to one 

ELECTRICS 

end of each wire some fine copper wire 
taken from lamp cord. Then run them 
through corks that just fit the test tube, 
C, Fig. 1. The fine wires are to make 
contact with the inside foil, Fig. 4. 
The tubes are held to the base by the 

battery binding posts, B, and the strip 

ri f"/ ,3 f76: 

of brass, A. I think the drawing will 
explain any other questions. 
Contributed by B. CARLSON. 

SEALING STORAGE BATTERY 
TERMINALS. 

Most amateurs who use storage bat-
teries in connection with their wireless 
stations find that sooner or later, the 
composition around the terminals be-
comes loosened, and the acid creeps up 
causing a bad connection. 
A cheap and effective way to remedy 

this is as follows: Mix equal parts of 
benzine and asphaltum and apply gen-
erously around the terminals. Then 
with the vent caps removed apply a 
lighted match to the mixture and allow 
it to burn not longer than 30 seconds. 
This melts the composition and the as-
phaltum mixes with it and forms a 
tough elastic surface which will not 
crack easily. It is important that the 
vent caps be removed so that any hydro-
gen can escape, else your battery would 
be liable to explode. 

Contributed by 
EDWARD HUTCHINSON. 

ELECTRIC TIME RECORDER 
It is often necessary to have a pri-

vate watchman in addition to the po-
lice protection. To eliminate the ne-
cessity of relying on the honesty of 
the watchman to make his tour of in-
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spection at the appointed hour, the 
time recorder described below can be 
made, at a cost of about one dollar, 
and a few hours' labor, which will re-
cord the time the watchman arrives. 
Secure an old battery bell, push but-
ton, bell wire, and a small piece of old 
typewriter ribbon. Remove gong from 
bell and fasten the bell as (A) Fig. 1 
to a wood carriage that will slide (B), 
Fig. 1, having a screw with a wing ar-
ranged, (H), so that the carriage with 
the bell can be clamped in place. Re-
move the case from the alarm clock, 
also minute hand, alarm hand and sec-
ond hand if there should be one, leav-
ing nothing but the clock movement, 
printed dial and the hour hand and the 
winding key. If the dial on the clock 
measures four inches (J), arrange 
clock movement (C) on block of wood 
(D) so that the recording paper dial 
(E) Fig. 1, nine inches in diameter 
will clear the slides (B) Fig. 1. This 
will bring the pinion with the •hour 
hand (F) in a line with the hammer of 
the bell (G) Fig. 1. Place a piece of 
wood 234 inches by 1 inch about 1-16 
of an inch in back of the paper dial 
(S) Fig 3 on to which a piece of 
metal has been fastened so that it will 
be right in back of the hammer of the 
bell, also fasten a strip of thin metal 
(T) Fig. 3 just a little wider than the 
typewriter ribbon, so as to keep the 
ribbon from interfering with the re-
volving paper dial. Sew the type-
writer ribbon to a stiff wire attached 
to the carriage (L) Fig. 2, so that the 
hammer of the bell will strike about 
the center of the ribbon, the other end 
of the ribbon should be attached to a 
spool (M) Fig. 3, which will give the 
ribbon free movement and held taut 
by a rubber band (P) Fig. 3. To make 
the paper dials, secure some fairly stiff 
bond paper or manila wrapping paper, 
and with a compass take. the radius of 
the clock dial from the center to the 
outside edge, then add to this radius 
25/2 inches and with this draw a circle 
on the paper to be used for the dials. 
This circle is to be the size of the dial 
when cut out. The circles for the di-
vision of the days, the first for Sunday 
will be one-half inch from the outer 
edge of the dial and the others for the 
remaining days one-fourth inch apart, 

next divide the dial into 12 equal 
parts, which can be done with a 30° 
and 60° triangle. Number these di-
visions counter clockwise as shown in 
(W) Fig. 2. Cut a small hole in the 
center of the dial so that it will slip 
over the hour hand and around the 
pinion. Set clock to the time of the 
day. To set the dial if the hour of the 
day were 12 o'clock, the hour hand 
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should be pointing to 12 on the clock 
dial and number 12 on the paper dial 
should be directly under the hammer 
of the bell. Fasten the dial to the 
hour hand by pasting a small piece of 
paper, over the hour hand, to the 
paper dial as in (N) Fig. 1. The car-
riage with the bell is to be moved 
each day so that the hammer strikes 
in the division marked for that day. 
Put the push button in the place you 
desire to have inspected most by the 
watchman, and connect up just as you 
would an ordinary house bell. When 
the button is pushed by the watchman in 
his tour of inspection it will make the 
bell hammer clatter against the type-
writer ribbon and mark, the time of his 
arrival, on the dial. Contributed by 

J. O. E. DIETERICH. 

SQUIRRELS DESTROY INSULA-
TION. 

Trouble with the electric lights at 
Krug Park in Saint Joseph, Mo., has 
been traced to the gnawing propensities 
of the squirrels. The electric-light wires 
were brought into the building through 
a cage built for winter quarters for the 
squirrels. In was found that one of the 
squirrels had eaten all the insulation off 
the wires, with the result that grounds 
and short-circuits were frequent. 
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less loons. If you think this is 
a charitable institution you've 
another guess coming. The first 
boob who sends in a design of 
a ball-bearing peanut detector, or 
a sketch of a rotary telephone 
spark coil will be reported to 
the postal authorities. 
No manuscript will be returned 

to you unless you have sent it to 
us in the first place. 
Address all communications to: 
Tips Publishing Co., 

231 Aerial Highway, 
Old York, O. Y. 

Chicago Office: 23 Stockmeters. 
Paris ()flick: 31 Boulevard Wee-

Wee. 
Brussels Office: 87 Avenue du 

Chopeuey. 

Copyrot 1913, by F. P. Co. 

Entertained as fourth dimen-
sional matter, March 39, 1914, at 
the New York Ghost Office, un-
der the tact of Longdress of 
February 31st, 2116. 
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IDIOTORIAL 

  On account 1 of taking his semi - yearly 
bath the edi-
tor - In -chief 
found it im-
possible to 
write his us-
ual elevating 
editorial bowl 
and the 
"Screech" is 
compelled to 
go to press 
without it. 

NOTE. 
On account 

  of the very 
superior daf-
tyness of the 

APRIL 

"Screech," we find it necessary 
to reduce the price of this sheet 
to 5 untuned waves, beginning 
with the next issue. We have 
made arrangements with the ten 
greatest living dead-ones to fur-
nish us with Kale, and have also 

made arrangements with the 

aforesaid ten gents NOT to fur-
nish their mugs on a genuine 
photogravuhr, as a monthly sup-

plement, and thus we can well 
afford to reduce the subscription 

price. We hope our readers will 
appreciate our supreme efforts. 

FOUR DIMENSIONAL SPACE. 
A number of readers wish to 

have a good explanation of 4 
dimensional space and we have 
gone to considerable expanse to 
secure the dope. The following 
account has been prepared by 
Professor Percy Bellyaker: 
"Suppose you take a trip with 

me into 4 dimensional space. 
Presto, here we are. Nice coun-
try, is it not? Now please don't 
ask daffy questions, I will ex-
plain all. Kindly sit down and 
watch me. 
"You see this egg? Very well. 

I am going to open it, turn it 
inside out, without breaking the 
shell or disarranging the con-
tents of the egg. Now watch 
closely   see it is quite easy 
in 4 dimensional space. Now I 
am going to turn it back again, 
  see, there we are, as easy 
as apple pie. 
"We have here an ordinary 

electric motor. In three dimen-

sional space it could of course 
only run in one direction at a 

time. But now watch. I turn 
on the current   see it runs 

in both directions, all at the same 
time. It is quite simple. 
"Here we have au ordinary in-

candescent lamp. I turn on the 
switch. You see it lights up. 

Now watch you see I turn 
it inside out, glass, filament, 

socket and everything, even the 
vacuum, and you see It is lighted 

up still. You also note that I 
(lid not break the glass or the 
filament to do the trick, nor did 
I disturb the vacuum. 
"What did I hear there? Did 

that young bonehead over yonder 
say that if I turn the vacuum 
inside out, the ether would drop 
out? Yea? Well you piffle-
faced shrimp, step over here. 
That's right. 
"Now watch closely, gentlemen. 

Price 5 Waves 

You see I take this young bone-

head's 'Koko' and I turn It in-
side out, without scalping him or 
cracking his fossilized dome. 
You see why he asked such a 
foolish question? There is no 
brain inside, or outside his skull. 
No wonder he is foolish. Now 
please hand me yonder encyclo-

pedia in 16 volumes. You see I 
take out all the printing from 

all of the pages without disturb-
ing the printing or the volumes 
or the paper. Now you see me 
compress all the printing. You 
see I apply it to the skull of our 
friend. Now watch close   
I turn his skull back again, leav-

ing the printing of the encyclo-
pedia inside the skull where there 

was emptiness before. Presto, 
there we are. Now, my friend, 

you are the best informed mortal. 
It did not hurt a bit, did it? 
You are now a walking encyclo-
pedia, I congratulate you. 
"The next bonehead will now 

step up, please." 

ALP 1213 40. 
By Tips. 

(Concluded.) 
(Coffeeright by Tips. All rights 

preserved.) 

i#E could see himself and his 
assistants working over the 

wretched canine with a fine-
toothed comb and insect powder, 
and how suddenly the dog had 
shown signs of life and a violent 
desire to scratch himself, and 

how finally he had been brought 
back from the valley et the 
shadow. 

He could see himself surround-

ed by the famous men congratu-
lating him on his unheard of. 
wonderful success, and he could 
hear himself making the little 
speech in which he had said: 
"What I have achieved with 

this dog can be achieved with my 
poor "Valise." 
SAIl this passed through his 
brain with lightning rapidity— 
a light ray in the utter darkness. 
But could it be done? For the 

first time in his life he began to 

doubt his ability. He was al-
most afraid. What if he failed? 
He knew he could not live with-
out his betrothed; only the 
solemn vow he made then and 
there, to die if she could not be 
brought back from the Beyond, 
finally gave him sufficient goer-
age to act. 
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in a second he was himself 
again, not the lover, but the cold 
scientist. He instinctively felt 
that if he were to be successful 
he must not let his feelings in-

terfere with his work. 
A most important task was 

now before him. He had to pump 
an antiseptic solution through 
the veins of "Valise," and after 
that the blood vessels bad to be 
filled with a weak solution of 
Radium-H Bromide, which, tak-
ing the place of the blood, has 
the important property of re-
straining the body from under-
going physical and chemical 

cha ages. 
After this task had been com-

pleted to his full satisfaction, 
Ralph returned to the laboratory 

to fetch down the insect powder. 
When, however, he came to ex-

amine the steelonium bomb, la-
beled "Insect Powder," he found 

that for unknown reasons the 
powder bad escaped. 
He bad all he could do to keep 

from collapsing. His head swam 
and be had to sit down to keep 
from falling to the floor. This 
last blow was almost enough to 
drive him out of his mind. Af-
ter be bad had a reasonable as-

surance that "Valise" could be 
brought back, everything had 
been snatched away from under 

his very hands. 

He became so despondent that 
be broke down completely and 

wept like a child. Without the 
insect powder he knew he could 
never hope to save his dead 
sweetheart, as there was nothing 

to keep the dead body from dis-
integrating. 

photo being rather indistinct 
If it was a clear picture you 
would see the following: 
To the right is my 69 inch 

spark coil made entirely by my-
self by means of a rat trap, too 
milk bottles and four tomato 
cans. I obtained the wire for 
It from our neighbor's fence. 
The core made of u common 

Mr. Munchheimer's Station. 

apple core, is insulated with 
two layers of straw and lino-
leum. The secondary was made 
entirely by the second hands of 
a dozen second-hand alarm 
clocks. This spark coil gives a 
fine 69 inch spark every time 
the lightning hits it. 
Oa the center of the table is 

my loose coupler made entirely 
by myself by means of an old 
barrel, a discarded barn door 
serving as base. The primary 
(the barrel) is wound with or-
dinary barrel hoops, spaced 
1-16 inch apart. The secondary, 
(a small sugar barrel) is wound 
with chicken-screen spaced 1-100 
inch apart. The insulation is of 
best fertilizer throughout. For 
binding posts I use hitching 
posts. They make bandy con-
nectors. For slider I use a 
common rake, running on ball 
bearings on a discarded piece of 
street car rail. The secondary 
slides back and forward on a 
telegraph pole which, in order 
to work easy, is greased. 
As the parts of this loose-

coupler are somewhat large, I 
do not personally adjust the 
coil when tuning. A rope from 
the secondary goes to a wind-
lass which has another rope 
wound upon it. This second 

Can you imagine what the poor rope is hitched to a horse. Now 
when I desire the secondary to 

young man's feelings were, on be pulled out from the primary. 
his flight back to Earth? Imng- I say "Gidd up" and the horse 
hie yourself enclosed in a metal operating the windlass pulls out 

the secondary. If I catch a mes-
flyer, all alone out in space, mil- cage I simply yell "Whoa" and 
lions of miles from anywhere, the horse stops. As the entire 
with a dead French cow as sole loose coupler is on an inclinè. I can bring the secondary back 
company, with the chances ten sim ply by telling "Bossy" to 
to one that you will bury her on back up and thereupon the sec-
your arrival home. It is not very 
cheerful. 

(Note. On account of lack of 
space we can't conclude this 
thrilling narrative in this issue. 
We will positively complete it in 
the next number. To our lady 
friends who have read this story 
with breathless interest we would 
say that the story finishes al-
right. Alf will positively fetch 
back to life the dead cow. It's 
going to be excitingly thrilling. 
Order your copy now.) 

the cuckoo of the clock will 
jump out of the side of the con-
denser, everytime a message 
comes in. announcing the fact 
by "Cuckoo!" I like Modern 
Electrics immensely and when I 
have read it I use it as break-
fast food, with cream and sugar. 

ANANIAS DIUNCHHEIMER. 

Ohgosh, Wis. 

MotIroyei even& 
First Prkse (300) Wavelengths. 

The accompanying flashlight 
photo was taken in the evening 
but the flashlight refused to 
work. This accounts for the 

Orattle. 
In the first place the "Orattle" 

should be published only on 
April 1st. But as we cannot ac-
commodate all fools, we are 
forced to publish it other months 
as well, to give the benefit of the 
doubt to the rest of the duffles. 
We question only 3 answers at 
one time. If you have no paper 
bandy to write answers, write 
them on a barn door with chalk, 
BUT USE ONE SIDE ONLY. 
then send the door by mall. If 
a quick reply is wanted, send 15 
bones, but omit the answer. We 
Knead the Dough and haven't 
the time to reply to crazy an-
swers. Always forget your name 
and address in your letters, it's 
simpler for us. 

RECEIVING DISTANCE. 

(0199.) R. E. Lay, Oweewee. 
France, groans: 

Q. 1. Give definition of a 
loose-coupler. 
A. 1. A loose coupler as its 

name implies is loose,—un-
chained. If you chain it to a 
hitching post it is a fast-ooupler. 

Q. 2. How far eau I receive 
with the following set: 1 kw. 
transformer, energized with a 
flash light battery, four spark 
gaps connected in multiple, a 
stock ticker, a set of 6 ohm re-
ceivers and six nickel plated 
staples? 
A. 2. You ought not to ex-

perience much trouble to receive 
an urgent call from the nearest 
daltyhouse in your neighbor-
hood. 
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WHAT OUR READERS WANT 

As announced last month, we publish below the result of the voting contest. 
As will be seen from the table, we have received about four thousand ballots on 
which our readers have indicated their preferences. In addition to the tabulated 
questions, the suggestions were both varied and numerous; and, during the com-
ing year we will be governed largely by what they have indicated through their 
ballots. 

Owing to Mr. Gernsback being in rather poor health at present, we will not 
immediately publish another serial story by him, but hope to be able to do this 
later on. 

I like Modern Electrics the way it is  1580 
I do not like Modern Electrics the way it is  1580 
I like "The Practical Electrician"  2732 
I do not like "The Practical Electrician"   1265 
1 would like longer installments of "The Practical Electrician"   1170 
I like scientific articles  3273 
I do not like scientific articles  680 
I like popular articles  3256 
I do not like popular articles  448 
I like articles "How to make Things"  3765 
I do not like articles "How to make Things"     82 
I would like more articles on Wireless  3634 
I would like less articles on Wireless  379 
I like Mr. Gernsback's serial story  3005 
I do not like Mr. Gernsback's serial story     1074 
I would like another serial story by Mr. Gernsback   2520 
I like short stories  2155 
I do not like short stories  1387 
I like the Experimental Department  4030 
I do not like the Experimental Department     161 
I like the Aeronautical Department  1496 
I do not like the Aeronautical Department   2440 
I like the "Wireless Telegraph Contest"     3240 
I do not like the "Wireless Telegraph Contest"   552 
I like the Department "With the Inventor"   2910 
I do not like the Department "With the Inventor"   1080 
I like the "Paris Letter"  2255 
I do not like the "Paris Letter"  1326 
I like the "Oracle"  4001 
I do not like the "Oracle"  130 

NEW EXPERIMENTAL WIRE-

LESS STATION. 

A new experimental wireless station 
is being erected for Mr. John Hays 
Hammond, Jr., at Gloucester, Mass., 
and will be one of the most completely 
equipped stations in the country. 
There will be no less than eight 

complete transmitting sets for both 
wireless telegraphy and telephony. 
These include two 2 K. W. 100,000 
cycle sets and a K. W. 250 volt arc 
set for telephony, and two 5 K. W. 
1,000 cycle, one 3 K. W. and one Ys 
K. W. 120 cycle, and a 2 K. W. 60 volt 

D. C. induction coil set, all for teleg-
raphy. 
The aerial is to be 350 feet long, and 

supported on towers 340 feet high. 
Mr. Hammond intends to use the 

station for experimental and research 
work in wireless telegraphy and tele-
phony and the control of wireless di-
rigible torpedoes. 

The North American Indian had just 
spied Christopher Columbus. 
"Wait a minute," he cried to his 

squaw, "maybe there's a camera man in 
the party !"—M. P. News. 
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Th: Kite as an Aid to Portable Wireless Sets 
By Bruce L. Reis. 

Many who have portable wireless sets 
are troubled when they come to raising 
the aerial wire. 

Box-kites are best suited for the 
pose although 
Eddy-kites a r e 
sometimes used. 
The Blue Hill 
box-kite is not 
very difficult to 
construct and still 
it has quite a lift-
ing capacity if 
constructed with 
the following di-
mensions. 
The sticks 

should be made of 
straight grained 
wood; which may 
be either spruce, 
bass-wood o r 
white pine. The 
longitudinal cor-
ner spines A, A, 
should be 34 inch 
square and 42 
inches long, and 
the 4 diagonal 
struts should be M 
xh inch and about 
26 inches long. 
Two cloth 

bands should be 
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y2 inch and sewed double to give extra 
strength and the edges should be carefully 
hemmed making the width exactly 12 
inches. Probably the best cloth for this 

purpose is n ain-
sook, although 
lonsdale, cambric, 
or light weight 
percaline, will an-
swer nearly as 

swell. 
The diagonal 

4v struts B should be 
•? cut a little too 

long, so that they 
will be slightly 
bowed when in 
position, thus 
holding the cloth 
out taut and flat. 
They should be 
tied together at 
the points of in-
tersection and the 
ends should be 

iff-2/21/LE 

0*, 

wound with 
coarse harness 
makers' thread, as 
shown at C, to 
prevent splitting. 
The small guards 
D, are nailed or 
glued to the long-
itudinal sticks to 

made to the exact xieeen:z- Pr kn't /o• zev.- .4.vo /.5.7-rmecietv prevent the struts 
dimensions give n felesta,,Z,,,neZre;457cuice`ep=rie7 ereZego,ov.d, from slipping out 
in the sketch and ke "-en"' correef "Xe. TN. ee'ehei-e- of position. Of 
fastened to the four longitudinal sticks course the ends of the struts could be 
with 1 oz. tacks. It is well to mark fastened to the longitudinal strips if 
the positions of the sticks on the desired, but if made as described the 
cloth bands with a soft lead pencil or kite may be readily taken apart and 
craypn, in order to have the four sides rolled up for convenience. 
of each band exactly equal. The ends The bridle knots E, are shown in de-
of the bands should be lapped at least tail at H, and J-H, is a square knot 
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`ireauce 

Roe'ifflace 



48 MODERN ELECTRICS 

which may be easily loosened and shifted 
to a different position on the bridle, 
thus adjusting the length of F, and G. 
A bow-line knot should be tied at J, as 
shown, to prevent slipping. If the kite 
is used in a light wind loosen the square 
knot and shift nearer G, thus shorten-
ing G and lengthening F and if a strong 
wind is blowing shift towards F, there-
by lengthening G, and making F shorter. 
In a very strong wind do not use the 
bridle but fasten the string securely to 
the stick K. 

In flying a single kite the old fash-
ioned method is employed, except that 
it is unnecessary to go to the summit of 
a hill or to the top of a building as is 
generally done. 
An open space 
is selected 
where the 
breeze is blow-
ing steadily in 
one direction, 
and is not ef-
fected by cross 
currents of air 
caused by 
buildings o r 
other obstruc-
tions. The op-
erator sets the 
kite on the 
ground on end. 
Holding it up-
right by the 
cord, he gives a vigorous jerk and at 
the same time walks rapidly away. 
This motion is generally enough to 
start the kite upward. As it ascends 
the operator allows the cord to slip 
through his hands until the end is 
reached or the kite is high enough to 
keep it from sinking. (Usually 200 
feet are enough to keep it in the air.) 

If one kite does not possess enough 
supporting power, two or more may be 
sent up in tandem. This requires con-
siderable skill, but it may be done if the 
operator is careful. Proceed as follows: 
First, a large Eddy-kite (bow-kite) is 
sent up as an aerial rudder to steer the 
others and keep them in the right posi-
tions. As soon as it is high enough to 
allow the breeze to sustain it, another 
is started and allowed to ascend the same 
distance. The cords connected with both 
are tied to a small iron ring and to this 

is also knotted the main or trunk cord 
which is usually piano wire. The two 
kites are raised from 200 to 300 feet 
higher, the reel is fastened and another 
independent kite started up until it will 
sustain itself and the cord to which it is 
attached is fastened to the main line. 
The reel is unfastened and 200 or 300 
feet more put up and another kite fast-
ened on as before. Thus seven or eight 
kites may be connected with the ground 
by the same cord. The aerial wire is 
fastened at the point where the last kite 
branches off as it might be called. The 
upper kites are of the bow or Eddy va-
riety while the lower ones are of the box 
variety as it is found that this combina-

tion is better 
a n d steadier 
than if all were 
of the Eddy or 
vice versa. 
When a tan-

dem of six kites 
is flying in a 
breeze of ten 
miles an hour 
it requires a 
strong man to 
pull in the line 
even a few 

elf inches. Care 
must be taken 
to send up the 
leaders in the 
face of the 

breeze and that the others are added at 
equal distances, otherwise they may get 
tangled. If properly put up, the kites 
appear as if they were merely floating on 
the breeze. 
Aluminum wire may be used if too 

many kites are not sent up at once, such 
may be too much of a strain on the wire. 
CAUTION must be used when using 
aluminum or piano wire, because when 
the wire reaches an altitude of 1,000 or 
2,000 feet powerful shocks are obtained. 
Another excellent kite is the "King 

Kite" which is now being used by the 
U. S. Signal Corps. 
The wireless antennae being carried 

aloft by 2 large kites, one being 6 feet 
and the other 71./ feet. 

FRAME. 
The frame is made of straight grained 

spruce, free from knots, cracks and 
other imperfections and secured in posi-
tion by means of phosphor bronze cord. 
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The dimensions are shown in drawing 
No. 1. 

ANTENNAE. 

The antennae comprises the connec-
tion from the bridle to the operator of 
the kites. It is made up of 600 feet 
of phosphor bronze cord. 

COVERING. 

The covering of the kites is the best 

ÉSSe 

Blue Hill Box Kite. 

quality percale, light slate color and all 
seams are doubled and corners rein-
forced. 

BRIDLE. 

The bridle is of best quality hemp 
cord inch in diameter and should be 
made to dimensions given in drawing 
No. 2. 
When flying the Blue Hill Box-kite 

you must be careful not to get the kite 
going to one side as this often causes 
diving and sometimes destruction to the 
kite. 

A WIRELESS SAFETY NET. 

The use of the wireless as an aid to 
saving life at sea never before has been 
so thoroughly and often tested as dur-
ing the last four months off the Atlantic 
seaboard. No week has passed that has 
not brought its tale of at least one ship-
wrecked crew claimed from death 
through the agency of the wireless either 
as an appeal for help or as an order 

from Washington to warship or revenue 
cutter to act as rescuer. The Govern-
ment proposes to add to its resources in 
this field of humanity by requiring all 
naval ships off our coast within the range 
of naval wireless stations to send regu-
lar "position reports" to the Navy De-
partment giving the position of the vessel 
at the time the message is sent, her course 
and rate of speed. With such informa-
tion on file the department will be able 
to locate any of its vessels on or near the 
home stations, and thus will be able to 
send one to the relief of a ship in dis-
tress at the least possible notice. 

This will inclose our coastal waters 
in a kind of wireless net, under the 
meshes of which officers and men in the 
merchant marine and passengers on lin-
ers will feel much safer than they have 
in the past. 
This extra step toward making life at 

sea more secure should point the way to 
Great Britain to change her naval rules 
regarding the use of the wireless. Then 
there never need be such a:shocking af-
fair as the wreck of the Delhi and the 
rescue of members of the royal family 
by French sailors simply because the 
wrecked vessel could not signal to Gib-
raltar for relief, the Admiralty prohibit-
ing merchantmen from communicating 
with England's ships-of-war or naval 
stations.—N. Y. Press. 

SUES THE MARCONI COMPANY. 

On March 27th, the National Elec-
tric Signalling Company, which con-
trols the Fessenden Patents, brought 
suit in the U. S. District Court against 
the Marconi Wireless Telegraph Com-
pany of America for the alleged in-
fringement of a patent secured by Fes-
senden on August 12, 1902, the appar-
atus covered by the patent having 
been invented in December, 1899. 

It is claimed that in spite of the N. 
E. S. Co.'s claims having been upheld 
by the Circuit Court of Maine in their 
suits against the United Wireless 
TeLgraph Company, the Marconi 
Company has continued to make and 
sell the apparatus covered by the pat-
ent. 
A perpetual injunction and account-

ing of profits are asked for. 
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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 RE 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 caw 
have the choice of the one best suited for reproduction. 

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

FIRST PRIZE THREE DOLLARS. 
This station is the result of two years 

of study, and experimenting. I made 
half of the instruments and the others 
I bought. The instruments are mounted 
on a black walnut table. 
The receiving instruments are placed 

on the left side, and my transmitting in-
struments are at the right. 
The receiving instruments are: Loose-

coupled tuning coil, fixed condenser, two 
variable condensers, two detectors, (one 

Ziegler Station 

silicon and one perikon), and a pair of 
3,000 ohm receivers. The transmitting 
instruments are: Two inch spark coil, 
spark gaps, helix, sending condenser, and 
key. The transmitting instruments are 
run by twelve dry batteries and twelve 
wet batteries. I have them connected 
so I can use either the dry or the wet 
cells. 
The aerial is 50 feet high at one end, 

and 30 feet high at the other end. It 

is 50 feet long, and has 6 wires No. 
12 gauge, two feet apart. 
For the ground I use a water pipe. 

With this set I am able to receive, Fire 
Island, N. Y.; Cape Elizabeth, Maine; 
Newport, R. I., and Portsmouth, N. H. 
I also receive messages from ships at 
sea, and many land stations. 
With the transmitting set I am able to 

transmit 15 miles. 
My call is AZ. 

ALFRED A. ZIEGLER, Jr., 
Massachusetts. 

HONORABLE MENTION. 

This is a photograph of my wireless 
set. 
For sending I use the following in-

struments: Large set; 4 k.w. closed 
core transformer, glass plate condenser 
in oil, large zinc spark gap, helix, wire-
less key with large contacts, secondary 
spark gap, pilot light, and hot wire am-
meter; small set: 2 inch spark coil, Ley-
den jars, key, electrolytic interrupter, 
and spark gap. 
The following are the receiving in-

struments: loose-coupler, loading-coil, 
variable condenser, three fixed conden-
sers, silicon detector, galena detector, 
and 1,000 ohm Western Electric head-
phone. 
I also have a buzzer tester for the 

receiving set. The table is the regular 
navy size and the instruments are 
mounted in the regulation way. All in-
struments are mounted on porcelain 
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cleats and all wires pass through porce-
lain tubes. A large heavy D. P. D. T. 
quick action switch is used for changing 
from sending to receiving or vice versa. 
The large transformer, condenser, 

spark coil, Leyden jars, and the fixed 
receiving condensers are not shown in 
the picture as they are mounted under 
the table. 
My aerial is made of five copper wires 

100 feet long, on eight foot spreaders 
and is 65 feet high at one end and 40 
feet at the other. 

Greulich Statiun 

I am obtaining fairly good results 
with this outfit. I made some of my in-
struments from the many helpful sug-
gestions found in Modern Electrics of 
which I am a constant reader. 
Ohio. GERALD G. GREULICH. 

HONORABLE MENTION. 
The photograph shows my wireless 

telegraph outfit. 
The receiving set consists of large 

loose-coupler, fixed condensers; silicon, 
zinc pyrites, and molybdenite detectors, 

Ford Station 

and Brandes 2,800 ohm head set, also 
E. I. Co. 2,000 ohm set. 
For sending I use: I inch spark coil, 

copper tube helix, muffled gap, also brass 
wire auxiliary helix, Leyden jar conden-
sers, and telegraph key. The sending 

set is at the right and the receiving set 
at the left of the picture. The current 
used for the coil is 110 volt alternating 
used in conjunction with electrolytic in-
terrupter. 
The switch board controls the current 

and lights, also a motor generator on the 
floor. 
My aerial is composed of four strands 

of No. 16 copper wire, 150 feet long, 
75 feet at one end and 40 feet at the 
other. 

Since the photograph was taken, I 
have added a rotary gap, also doubled 
the capacity of the condenser. 
I have obtained excellent results with 

this set, can hear Washington, D. C., 
easily, also Cape Cod, Metropolitan 
Tower, New York, Portsmouth, N. H., 
etc. 
I am seventeen years old and have 

been experimenting for two or three 
years. 
I have obtained much help from Mod-

ern Electrics, and believe it to be the 
best magazine for amateurs. 
Massachusetts. WARREN A. FORD. 

HONORABLE MENTION. 
Enclosed is a picture of my wireless 

station. The receiving set consists of 
two variable condensers, a loading coil 

Smith Station 

of my own construction, a tubular fixed 
condenser, a Murdock loose coupler, a 
pair of Brandes improved navy phones 
and a galena detector from which I get 
excellent results. The sending set consists 
of a wireless key, a double speed key, 
and a one inch coil which is run by eight 
dry cells. The condenser and helix with 
the spark gap in the center are of my 
own manufacture. At the time the pic-
ture was taken I was using another spark 
gap as you can see by the wires leading 
to it and that is why the gap in the helix 
is so far apart. My aerial is four strands, 
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one hundred and fifty feet long. It is 
about 65 feet high at one end and about 
45 feet high at the other. 
New Jersey. CHESTER W. SMITH, 

HONORABLE MENTION. 
The photograph shows my wireless 

equipment. 
For sending I use E. I. Co. one half 

• inch coil and E. I. Co. one-fourth inch. 
I uSe Manhattan Co. key, E. I. Co. spark 
gap and home-made helix. For receiv-
ing I use a double slide tuner, twelve 

Plummer Station. 

inches long, two inches in diameter, and 
wound with No. 22 B. & S. enameled 
wire. 
I also use a loading coil with which 

I can do close tuning. In front of the 
loading coil is its electrolytic detector, 
and in front of the helix is a mineral 
detector which I made myself. At the 
extreme left of the picture is a dynamo 
which I use to run my coils. Above the 
spark gap is a telegraph sounder which 
I have connected with a neighbor. I 
have all the necessary switches for the 
above named apparatus. 
New Jersey. J. PLUMMER. 

HONORABLE MENTION. 
Here is a flashlight of my wireless 

station. My transmitting outfit consists 
of the following instruments: 
A two inch Electro Bull Dog spark 

coil, Electro adjustable condenser, spark 
gap, Electro sending helix and key. I 
use 110 V. A. C. to work my outfit, 
with this I use a Gernsback electrolytic 
interrupter. The D. P. S. T. switch 
block with fuses is used to turn in cur-
rent. The D. P. D. T. switch is 
used to turn in either transmitting or 
receiving set. 

Receiving set consists of a 1,000 ohm 

ELECTRICS 

receiver, junior fixed condenser, fixed 
condenser, Electro tuner, potentiometer 
and peroxide of lead detector. In this I 
use peroxide of lead, silicon, molybdenite 

Svoboda Station. 

and carborundum. The switch on table 
is used to throw in battery current for 
receiving. 
My aerial is 46 feet high and consists 

of four strands of No. 14 aluminum wire 
80 feet long. 
Iowa. LUMIR SVOBODA, 

HONORABLE MENTION. 
Herewith find photograph of my re-

ceiving station, this set consists of an in-
ductively coupled transformer, perikon 
and silicon detectors, potentiometer, 
(testing buzzer which is inductively 
linked with the secondary), two variable 
air condensers, one for the primary cir-

Brownlie Station. 

cuit and the other for the secondary cir-
cuit, extra inductance which will give me 
any wave length up to 5,000 meters and 
a pair 2,000 ohm adjustable head phones. 
My aerial is number 18 copper wire 

running in several directions about 200 
feet long and 45 feet high in places. 
I have taken messages from the fol-

lowing stations this winter: Guan-
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tanamo, Cuba; Key West, Fla.; Wash-
ington, D. C.; Norfolk, Va., and most 
all the New York stations. 
Mass. ROLAND BROWNLIE, 

ALLOYS FOR PERMANENT 
MAGNETS. 

(Continued from l'age 20.) 

tivity of 9,200 and the fair coercive 
force of 39.0. In the quenched condi-
tion there was practially no change 
in any of the carbon free alloys. But 
in four cases where carbon was pres-
ent the quenching resulted in physical 
hardening of the bars, and they be-
came very fine materials for perma-
nent magnets, with exceptionally high 
retentivities and very good coercive 
forces. In one case a bar with 4Mo 
and 0.6V attained a good coercive 
force; whether this was due to ab-
sorbed carbon is problematical. If the 
magnetic hardening took place with-
out the aid of carbon it would indicate 
that the proper condition of tempera-
ture, etc., might have the same effect 
on the other molybedenum alloys. This 
is merely conjecture, however, and the 
tabulated results showed no hardening 
effect of vanadium, such as was noted 
for the chromium alloys. 

ELECTRIC COOKING IN DOMES-
TIC SCIENCE 

(Continued from Page 13.) 

dirt, smoke, heat, danger of fire are 
avoided. The electricity necessary to 
do the cooking costs from $8.00 to 
$12.00 per month for a two year period. 

Everything is convenient, placed at 
a convenient height and easily acces-
sible. This comfort is actually ob-
tained at less cost than the discom-
fort attendant upon the use of the 
range. This is a hint to the house-
wife. 

It is maintained that electricity for 
consumption in the kitchen is obtained 
at about one third the cost of elec-
tricity for home use. This is, owing to 
the fact that this is strictly a "day 
load." It comes at a time when the 
consumption is at a minimum all over 
the system, and in no way affects the 
"Peak," load in the evening at the gen-
erating station. This condition will be 
found to be fairly general over the 
country and the above argument ought 

to gain better rates for school instal-
lations. 
There was an objection raised to the 

use of electricity in the kitchen by peo-
ple in the community who maintained 
that as long as the girls could not llave 
electricity at home they ought not to 
be taught its use at school. The ob-
jection was proven groundless. The 
girls do take knowledge they get in the 
kitchen home and they apply it easily 
under the conditions existing in the us-
ual kitchen. The essential thing in 
cooking is the proper amount of heat 
properly applied. By the use of the 
regulating cooking devices in the 
school kitchen they learn how much 
heat is required. When they come to 
use the range they know the amount 
of heat they want for the desired re-
sults, and they are prepared to use the 
stove intelligently. 

It is held that the Telluride public 
schools were the first in the state to 
be fully and completely equipped with 
electrical cooking apparatus. The in-
stallation was regarded as a doubtful 
experiment by many, but the results 
secured at the end of two years of 
trying service have proven that it is 
the best, the cheapest and the most 
satisfactory of the available sources of 
heat. 
Of course cooking by electricity is 

in its infancy but if results secured in 
this electric kitchen are a reliable in-
dication, it may be safely predicted 
that its general application to this part 
of the household's task is sure to come. 

NEW YORK TELEPHONE CALLS. 
During the year 1911, the New York 

Telephone Company handled, approxi-
mately, 985,000,000 originating calls, of 
which about 470,000,000 were trunked to 
a second central office. These figures 
represent an increase of approximately 
95 per cent, over last year, says the 
Telephone Review. On January 1, 1912, 
there were more than 795,000 sub-
scriber's stations, a gain of upwards of 
81,000 during the past year, and the es-
timated gain for 1912 is no less than 
92,000 stations. The gross expenditures 
for plant, exclusive of real estate and 
central-office equipment, was about 
$12,500,000. The total expenditure for 
switchboards alone during 1911 amount-
ed to about $2,000,000. • 
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IIATENT NO. 1,020,942, FOR LEVITAT-
f.a ING TRANSMITTING APPA-
RATUS, HAS BEEN GRANTED TO 
EMILE BACHELET, OF MOUNT VER-
NON, NEW YORK. 
Our readers will doubtless remember the 

74 
electromagnetic train, also the electromagnetic 
elevator which was described some months 
ago in our serial story, Ralph 124C 41+, and 
perhaps most of them smiled at the idea that 
a train could move rapidly without touching 
rails. It appears that the very sanie thing 
has now been patented by Mr. Bachelet, and 
while the idea is not necessarily new, it goes 
to show that even the most fantastic things 
turn out to be true after all. 
Mr. Bachelet in his invention employs the 

well known phenomena of levitation upon 
magnetic metal armatures if these are held 
over a coil through which passes an alternat-
ing current. 

In his invention Mr. Bachelet provides 
coils to do this work continuously by having 
coils all along the road precisely as was de-
scribed in our story some time ago. 
While we do not think that the idea is very 

practical on account of the great cost involved 
in building such a railroad, it serves, never-
theless, to show what may be accomplished 
with such devices. 

MR. NOAH S. AMSTUTZ, OF CLEVE-
LAND, OHIO, HAS BEEN GRANTED 
PATENT NO. 1,019,404 FOR ILLUSTRA-
TIVE TELEGRAPHY. 
This invention relates to a simple method, 

whereby images may be rapidly transmitted 
and accurately received and reproduced at a 
distance. 
The arrangement is quite ingenious and em-

bodies the following points : 
On the large drum A, a carbon print E is 

placed and the variations in the character of 
the profile are taken up by the point f, which 
is placed on a bellows F. This bellows is in 
communication with another bellows 17,, by 
the flexible rubber tube f 1. The large drum 

A is rotated by means of a belt b, which belt 
also drives the shaft B synchronously with 
the drum A. The stylus F is "fed" longitudi-
nally the same as the stylus of a phonograph, 
and thus the stylus will pass successively 
above all parts of the surface of the print E. 

Attached to t h e 
shaft B is a radial 
contact arm b2, which 
carries a small weight 
1)4. This arm rotates 
within a short cylin-
drical box C of in-
sulating material and 
the weight b4 oper-
ates, by centrifugal 

force, to hold its tip b3 in proximity to the 
cylindrical wall thereof. This is better shown 
in the accompanying Fig. 3. 
By means of this arrangement contacts are 

made with the same ratio as the elevations 
and depressions of the print E and these inn-

pulses are sent over the 
line Z, which energizes 
magnet M, which in turn 
operates the stylus m5. 
The drum Al is prac-
tically the same as trans-
mitting drum A. 
This drum carries a 

sheet of transparent 
material, such as celluloid, etc., and is covered 
with an easily removable coating g, such as 
deposited carbon. Then a picture which was 
transmitted on the drum A will be reproduced 
at the drum Al. 
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While all these points are carried out pretty 
well, the inventor makes light of the fact of 
rotating drums A and Al. He says they may 
be rotated synchronously by any of the well 
known means. Unhappily this is a great 
drawback of all these inventions, as theré is 
no device that can be absolutely relied upon 
to do this, and this is the reason why most 
of these devices are not practical enough for 
every day use. 

MR. CHARLES H. RETTMANN, OF 
CHICAGO, ILL., HAS BEEN GRANTED 
PATENT NO. 1,017,689 FOR AN ELEC-
TROWHI STLE-ALARM. 

This apparatus is supposed to imitate a 
whistle and the idea should not be confound-
ed with other similar devices which are 
called whistles, but really do not produce such 
a sound at all, but give a sound more or less 
like that of the automobile horn. 
Mr. Rettmann's idea, which is quite orig-

inal, overcomes this objection, and from the 
specification it appears that he has really in-
vented an electric whistle in the truest sense 
of the word. 
As seen in the illustration, the armature 15 

is made to vibrate backward and forward very 
rapidly, the current being interrupted at the 
contact point 32. 
When the electromagnet is energized the 

diaphragm 28 is made to vibrate at a high rate 
of speed by the arm 31 connected to the ar-
mature 15. This causes the air in the cham-
ber in front of the diaphragm to be agitated 
very violently, causing a draft of air to be 
forcibly projected through the perforations 
25, which produces a whistle-like note. When 
the electro-magnet is de-energized the dia-
phragm 28 is returned to its original position 
by the spring 29, which causes another draft 
of air to pass through the perforations 25, 
which produces another whistling impulse. 
Thus, when the device is operated, a con-

tinuous whistle is emitted by the apparatus. 
This device is quite useful and should find 

a ready market. 

PATENT NO. 1,020,032, FOR SIGNAL-
ENG BY ELECTROMAGNETIC WAVES, 
HAS BEEN GRANTED TO REGINALD 
A. FESSENDEN, OF PITTSBURGH, PA. 

This is another new patent of Mr. Fessen-
den's and which has been in the Patent Office 
since July 27th, 1903. 
The invention relates to transmission and 

receipt of the energy of electro-magnetic 
waves and more particularly to improvements 
in the antennae. 

In Fig. 1, 5, 5 shows a horizontal wire or 
bundle of wires preferably of iron, insulated 
and of small diameter, for example No. 40 B. 
& S. gage. This wire or bundle of wires is 
extended horizontally as shown in Fig. 3, and 
is preferably supported at a short distance 
from the ground by the insulators 23 and 24. 
When this form of antennae is used for re-

ceiving messages, coils 6 and 7 are wound 
around it, preferably near to the center and 

the terminals of the coils are connected to de-
tector 8. 
In the sending apparatus the idea is car-

ried through similarly and is illustrated in 
Fig. 2. 
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It will be seen that in the apparatus shown 
the magnetic or horizontal component of the 
electro-magnetic waves is utilized instead of 
the vertical or electro-static component. 

It is found that a receiving antenna of this 
form responds only to waves impinging upon 
it laterally and is not responsive to waves 
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reaching it in the direction in which it lies, 

hence this form of antenna may be arranged 
so as to rotate about a vertical axis 26 as in 
Fig. 4, and be made unresponsive to impulses 
emanating from a given direction. This 
method is therefore of use for selective work-
ing, and for determining the direction from 
which the impulses are sent. By the use of a 
horizontal reflector 27, arranged parallel with 
the bundle of iron wire 12, 13, and supported 
on the wire support 25, as shown in Fig. 4, im-
pulses may be received from one direction 
only, and this is specifically useful where it 
is desired to locate accurately the direction 
from which reecived impulses are sent. It 
may also be used for sending strengthened 
impulses in one direction. 

PATENT No. 1,017,671 FOR TAPERING 
METAL BODIES, HAS BEEN GRANTED 
TO CHARLES FRANCIS JENKINS, OF 
WASHINGTON, D. C. 

This is a new invention for sharpening tools 
and other objects, and embodies quite a few 
novel points. 
The invention is based upon the fact that 

an electric current causes acidulated liquid to 

attack steel much more actively than if the 
current were not employed. The inventor has 
found that to secure this rapid electrolytic ac-
tion it is not necessary to immerse the metal 
in a liquid bath, but that wherever the acidu-
lated liquid is present and completes the cir-
cuit through the steel body there is, by rea-
son of the current, more or less increase of 
effect upon the steel. 
Our smaller illustration shows how a razor 

blade is sharpened electrically, but whether an 
actually sharp edge is obtained by this 
process is not known to us. 
A most novel idea is shown in our second 

illustration, whereby a razor is sharpened 

electrically. The strop is saturated with a 
suitable electrolyte and the razor J, is electric-
ally connected to the source X and stropped 
in the usual way. The inventor claims that a 
very smooth blade and a very sharp one will 
be the result. 

It remains to be seen whether or not this 
invention will have a future. 

PATENT NO. 1,018,555 FOR SIGNAL-
ING BY ELECTRORADIANT ENERGY, 
HAS BEEN GRANTED TO CORNELIUS 
D. EHRET, OF ARDMORE, PA. 
This invention relates to a signaling sys-

tem and has for its object the transmission of 
messages by this means over greater distance 
than heretofore. 
As is well understood in the electrical art, if 

an alternating current of a definite frequency 
be passed through the field winding or pri-
mary winding of an induction generator, and 
if the rotor or secondary be revolved at a 
speed above synchronism for that particular 
alternating current, the alternating current is 
boosted or reinforced, the mechanical energy 
consumed in driving the motor at a speed 
above synchronism being transformed, to a 
considerable extent, into the ehergy of an al-

ternating current whose frequency is that of 
the current passed through the field or pri-
mary winding. The induction generator is 
not self exciting and therefore the alternat-
ing current must be produced or furnished 
by some other means which may be known as 
a "frequency setter." 
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Another part of this invention embodies a 
combined magnetic hysteresis signaling re-
ceiver and induction generator. The alter-
nator 22 in conjunction with winding 21 
serves to cyclically magnetize the material of 
the stator 18 at a frequency which is low corn-

pared to the rate of succession of the trans-
mitted wave trains. This slowly alternating 
current does not produce a note or sound in 

the telephone receiver T. 
We have not the space to describe all the 

various points of this invention and anyone 
interested in this device is advised to procure 
a copy of this patent, which is admirably writ-
ten and on which twenty-four claims have 
been allowed. 
This was in the Patent Office since Decem-

ber 2, 1903. 

HARRY J. FORD, OF SAN QUENTIN, 
CAL., HAS BEEN GRANTED PATENT 
NO. 1,018,309 FOR 'AN ELECTROMAG-
NETIC ENGINE. 

This invention relates to an electromagnetic 
engine and it is one of those inventions that 
had better not be made. 
This idea of getting rotary motion by means 

of pistons moving backward and forward, in 

the solenoid A3, is at best a very crude idea 
and such an apparatus will certainly not work 
very smoothly. There are motors in existence 
which can be made at such a low cost that we 
really cannot see where the present invention 
would fit in. 

PATENT No. 1,017,875 FOR AN ELEC-
TRIC TRAP, HAS BEEN GRANTED TO 
JANOS KLEMOVICS, OF HOMESTEAD, 
PA. 
This invention relates to an electric trap, 

and is used particularly to exterminate rats 
by electricity. 
When the rat enters the opening 14 to ob-

tain the bait 42, the rat treads upon a movable 
platform 17, thereby depressing it and closing 
the motor circuit. When the motor circuit is 
closed, the hub 12 is operated, carrying the 
rotary conveyer therewith, the closing of the 
motor circuit will be maintained until the hub 
12 has rotated a sufficient distance to bring 
the opposite notch into register with the pin 
26, and thus allow the weight 25 to restore 
the platform, and hence the contacts, to nor-

.5 2 
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mal position. At each actuation of the trap 
the conveyer is moved through a semi-revo-
lution and carries the rat into one of 
the compartments 32 where the rat is electro-
cuted by contacting with the bars 33 and 34, 
and after it is electrocuted it is precipitated 
through the opening 43 into the pit or well 1, 
from which the rat can be removed by shift-
ing the trap from over the pit or well. 
While this device is well carried through, 

we believe it far too complicated to be a com-
mercial success. 
The idea of the electric motor to rotate 

some of the parts, whereby the killed rat is 
discharged into a pit underneath the trap, 
makes the entire apparatus too complicated 
and too costly. 
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PATENT No. 1,020,698 FOR AN ELEC-
TROLYTIC INTERRUPTER, HAS BEEN 

GRANTED TO JOHN ROBERT KELLEY, 
OF COVINGTON, KY. 

This invention shows a new construction of 

the electrolytic interrupter, and while several 
novel points are embodied, there is nothing ab-
solutely new in the invention. The only good 
feature about this interrupter is that in one 

of the designs as shown in our illustration, 
where the active points 15 are below the nega-
tive plate 30, this doubtless diminishes gas in-

sulation at the points 15. 
Mr. Kelley employs platinum or gold for 

the points 15, but we think that inasmuch as 
there is no regulation to be had, they will 
wear out soon and the tubes 11 will have to 
be replaced. 
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The permanent magnet 19 is energized by 
the electro-magnet 67 and a lever 64, attached 
to the diaphragm 18, causes same to vibrate 
energetically, which produces increased loud-

ness and clearness of tone, which the inventor 
claims has not been possible to do heretofore. 

There are several other points about this 
invention which seems to be carried through 
fairly well, and it would be worth while for 
our readers to obtain copy of this patent with 
a view of studying the invention. 

DANIEL McFARLAN MOORE, OF 
NEWARK, N. J., HAS BEEN GRANTED 
PATENT NO. 1,020,109 FOR AN ELEC-
TRICALLY - OPERATED VACUUM-

io 

This is a new patent of the well known in-
ventor. 

As is well known, ordinary vacuum tubes, 
even the ordinary Geissler tube, when used for 

a considerable period, gradually deteriorate 
under the action of the electric current and 
thus lose their capacity of giving out light. 
Mr. Moore's invention overcomes these de-

fects as he introduces into the tube a chem-
ical compound which is so disposed within the 

Mr. Kelley seals the \ire 14 right into the 
tubes 11 and he seems to think that this great-
ly lengthens the life of the interrupter tubes, 

which, however, we doubt. Of course, his 
tubes can be readily exchanged for new ones, 
but it seems to us that this is more or less 
troublesome. 
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Insulating Materials 
By Kurt R. Sternberg. 

In an interesting paper read before 
the Association of Railway Electrical 
Engineers, by Kurt R. Sternberg, a 
brief description of different insulating 
substances was given. While the fol-
lowing is an abstract of the original 
paper with much of the detail omitted, 
a good idea of the various materials 
may be had. 
Hard rubber is a very good moulded 

electrical insulation, it has high die-
lectric resistance and sufficient me-
chanical strength, can be easily 
worked, cut, sawed, etc., and can be 
polished very nicely, but hard rubber 
has some properties which make it im-
possible for use in certain cases. It is 
not heat-proof, but softens at about 
70° C., will flow at 80° C., is not fire-
proof in the demands of the Fire Un-
derwriters, and is excluded by them 
wherever danger of fire is a possibil-
ity. It should not be used for single 
and double petticoat rings, as it ex-
pands when warmed up. It also breaks 
down by its own fatigue and shows 
age quickly, as air, as well as heat, in-
fluences it. The brilliant black which 
it shows first slowly changes to an 
olive green. This is due to sulphur 
which is used while vulcanizing hard 
rubber and which cannot be bound 
sufficiently during the process of vul-
canization. 
The price of hard rubber is high, and 

due to this fact and reasons just stated 
many chemists have tried to invent 
good rubber substitutes. 

The dye factories of Fr. Bayer & 
Co., A. G., Elberfield, in Germany, 
have been and are still working on a 
process of making artificial rubber 
synthetically. The main question at 
first is to make the isophren, the 
proper 'rubber producer,' which may 
be separated easily from the natural 
rubber. It has been found that this 
may be obtained from vapors of tur-
pentine passing through red-hot iron 
tubes. In scientific circles, however, 
the opinion predominates that turpen-
tine in itself is a pretty dear product, 
and ought to be replaced by a cheaper 
material. According to a new process, 

invented lately by Dr. A. Pleinemann, 
a mixture of azetylen and enthylen is 
heated to a temperature of red heat. 
Thus a new stuff is formed, which is 
transformed by methylchloride into 
isophren, the essential constituent of 
India rubber. This new process, how-
ever, has not been developed suffi-
ciently as yet for any industrial appli-
cation. Nevertheless, it must be no-
ticed that azetylen is more suitable for 
making artificial rubber than turpen-
tine, the latter being more or less a 
product of speculation. Azetylen is 
produced at present on a large scale, 
whereas turpentine is subjected to in-
ternational speculation, the market be-
ing especially high last year. After 
all, however, it looks as if the German 
scientists will succeed eventually in 
making artificial rubber fit to be used 
in the industry, thus freeing them-
selves from the `India-rubber yoke.'" 
As a rubber substitute, here and 

abroad, some manufacturers are using 
shellac as a binder, with fillers such as 
ground mica, cotton, asbestos and 
others, with coloring as wanted. These 
make good insulations, but soften at 
comparatively low temperatures, and 
are always brittle. These insulations 
are made in this country by many 
firms who are striving to do the best, 
meeting certain commercial condi-
tions, and some of them have succeed-
ed in getting upon the market insulations, 
based upon shellac of good merits. 
The so-called iron gummi or Iron 

Hard Rubber is made from gutta-
percha by the General Electric Com-
pany, and the United Isolatoren-
Werke in Berlin, and withstands 100° 
C., at least, but it is not as good so far 
as its dielectric resistance is con-
cerned. This dielectric resistance was 
tested up to 88,000 volts at a thickness 
of 5mm. Hard rubber of the same 
size and thickness was found to with-
stand 97,000 volts. 

Isolast is made also from gutta-
percha, but is more heat-proof. It is 
made by Dr. Heinrich Traun & Sons, 
and has less dielectric resistance than 
iron gummi. A plate of 5mm was 
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pierced at 79,000 volts, but it can be 
worked nicely. 
Vulkanasbest is made by the Gen-

eral Electric Company in Germany 
and is mostly a mixture of asbestos 
fibre with gutta-percha. The asbes-
tos is dried so that it is very little hy-
groscopic, the gutta-percha is cut with 
benzine and a dough is made of this 
binder, together with the asbestos, and 
worked under pressure and heat. 

Stabilit is also made by the General 
Electric Company in Germany and is 
the strongest German insulation mate-
rial, but it takes the temper out of the 
steel, as it is very hard to work. It 
is also not exact as to size. It is made 
in red, brown, black and gray colors. 

Tenacit is also an invention of the 
same company and is used on tele-
phone and telegraph parts. It is a 
very good insulator, but it does not 
present a good finish. It is made in 
quality A, B, C, and D, of which quali-
ties C is most interesting, as it resists 
all climatic influences. 
Ambroin is made by the United Iso-

latoren-Werke in Berlin. Silicate of 
sodium and asbestos, copals, etc., by 
the adding of alcohol, are made to a 
dough, mixed in. 
We,further have Galalith, named 

after the Greek word for milk stone. 
Galalith is made of skimmed milk, 
from which the water parts are ex-
tracted, and which then is subjected to 
a heating process, so that we get the 
stbne-like product casein, which is 
treated in an acid bath. This gives an 
amber-looking mixture, which is 
placed into forms by pressing, and is 
used more for combs than for mould-
ed electrical insulation, as it is very 
highly hygroscopic and, therefore, not 
very good for certain electrical insula-
tion purposes. It can be worked by 
tools and bent into forms after soften-
ing it in water. When worked with 
formaldehyde some better results have 
been obtained. 

Pulvolit is Very strong, but its die-
lectric resistance is not high ; it with-
stands heat up to 100° C. A plate of 
8 mm. thickness was pierced at 20,000 
volts. Pulvolit is made by the Isola-
toren-Werke Pulvolit, Frankfort-on-
the-Main, recently taken over by the 

Isolatoren-Werke, of Munchen, Ger-
many. 
Rhadoonit is made by the Rhadoo-

nit Works in Dohna, near Dresden, in 
Saxony, and is said to contain four-
fifths minerals, to which under pres-
sure and under sulphur vapors a bin-
der partly of organic, partly of inor-
ganic nature, is added. This mixture 
is pressed in hydraulic vulcanizing 
presses under high pressure and heat. 
It is very heavy, between 20 per cent. 
and 25 per cent, heavier than marble. 
Impregnated paper cartons are 

hardly to be mentioned under this 
heading, though they are used for 
spool boxes and other parts quite 
often. They are pressed into these 
special shapes. 
Prespan is used for insulation 

material in transformers, and is me-
chanically very strong. It can be bent, 
and comes in light brown, dark brown 
and medium brown colors. It is im-
pregnated and boiled in clean linseed 
oil thinned by benzine. The time re-
quired for boiling varies with thickness 
from 0.5 mm. of 12 hours to thickness 
of 1 mm. of 12 hours. 

Leatheroid is similar to Prespan, 
but is mechanically stronger. « 

THE BIGGEST STEAM TURBINE. 
The largest steam turbine which has 

ever been constructed has been con-
tracted for by the Transit Development 
Company, affiliated with the Brooklyn 
Rapid Transit Company. It will be 
built at Pittsburgh and will have a ca-
pacity of 24,000 kilowatts. It will be 
installed in the Eastern District Brook-
lyn Rapid Transit power house. It will 
be completed and running by December 
1 of this year.—Elec. Review & Wesen 
Elecrn. 

An express train in the New York 
Subway traveling downtown in the morn-
ing rush, usually carries, eight hundred 
to one thousand people, at a conserva-
tive estimate; enough to start h small 
town. 

A GREEN WRAPPER 
means your subscription expired. Bet-
ter renew to-day and you won't miss 
important numbers. 
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DOESN'T SOUND 

RIGHT, SOMEHOW. 

31r. Coopah — "Could 

you lemme look in yo' 

dictionary a minute, 

kuhnel! Jest want t' 

find a couple of words to 

add to mah lodge-office 

title what Ah was elected 

to last night. They dun 

chose me Grand High 

Most Worthy Exalted 

Imperial Plenipotentiary, 

but it strikes me dat 

sounds jes' a little bit 

cheap!"—Puck. 

(The Tall one)—"I am 

awfully sorry, old chap, 

that I cannot invite yoa 

to a lemonade."— 

THE CLEVER INVALID. 
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1/4 

— Meggeudorfer Blaetter. 

A GOOD MIXER. 

"Bixby is a good mix-
er, isn't her 

"You're right he is. I 
saw him passing his in-

dividual sanitary cup 
around in the crowd yes-
terday."—Cleveland Plain 
Dealer. 

STRANGE. 

"I suppose you find liv-

ing less expensive since 
you took to gathering 
your own mushrooms?" 

"A little," replied Mr. 
Growcher. "We don't 
save anything on the 
mushrooms, hut all our 
friends have quit accept-
ing invitations to din-

ner."—Washington Star. 
- - - - 

(The legless one)—"Oh 

that's all right, old boy, 
I eau manage quite well 
--see!!" 
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Queries and questions pertaining to the electrical arts,3'addressed to this department, will be 
published free of charge. Only answers to inquiries of general interest will be published here for 
the benefit of all readers. 

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

Common questions will be promptly answered by mail if 10 cents to cover expenses have been 
enclosed. We can no longer undertake to furnish information by mail free of charge as in the past. 
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 
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 
as to the charges involved. 

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

40 1f you want anything electrical and don't know where to get it, THE ORACLE will give you 
such information free. 

A CORRECTION. 
On page 820 of the February number, in 

answer to Mr. Harold Sachs's third ques-
tion the following formula appeared in part 
of the edition: 

3 x 108 (4 LC) 
this formula is incorrect and should have 
read as follows: 

3 x 188 x 4 (LC) 0-5 
this unfortunate error was due to the in-
ability of the printer to set up the formula 
in its original form on the Linotype Ma-
chine. The mistake was discovered before 
the entire edition was run off, and this no-
tice is inserted for the benefit of those of 
our readers who may have received copies 
containing the incorrect formula. 

LOCATION OF AERIAL. 
(1957.) Frank Schneider, Ohio, writes: 
Q. 1.—I live in a house, on the roof of 

which, I intend to put an aerial for a wire-
less telegraph outfit; but on one side of the 
house is another building which is ten feet 
higher than ours, and on the other, a build-
ing which is seven feet higher than ours. 
Would this affect my aerial if I put it 
between three foot poles on our roof? 

A. 1.—Yes. Get your aerial as high up 
into the air as possible. If possible, get 
permission to put up poles about twenty 
feet high on the two buildings alongside 
your house and stretch your aerial between 
them. 

Q. 2.—What sized spark coil would you 
recommend for a transmitting set to send 
six miles or over; and what company do 
you recommend? 

A. 2.—Use a PA or 2 inch coil. For 
coil makers we refer you to our adver-
tising columns. 

LIGHTNING PROTECTION. 
(1958.) Ervin W. Eppley, Ohio, asks: 

Q. 1.--Will there be any danger of light-
ning striking our buildings if I have my 
aerial fastened to a 25 foot aerial support 
on top of a 40 foot barn and a 65 foot 
mast, 160 feet away? The aerial is mad-c 
of 4 No. 14 aluminum wires spaced 3 feet 
apart. The lead-in is a cable made of 4 No. 
14 aluminum wires, one wire being con-
nected to each aerial wire. The lead-in 
is taken from the barn end and goes down 
the side of the barn to a knife switch in 
a box, where it can be connected o ni-
strtunents in the barn or to a ground made 
of a 50 foot piece of one inch iron cable. 
The 'cable leads to an old 14 foot well, 15 
feet from the barn. The end of this cable 
is coiled up in the bottom of the well. 

2.—No, you should have no fear of 
lightning striking your barn if you have 
the aerial grounded during thunderstorm. 
Your outfit seems to be very well installed. 
The only improvement we could suggest 
would be the use of a heavy stranded cop-
per cable instead of the iron cable. 

Q. 2.—Would this aerial and ground 
protect the buildings any, the same as 
lightning rods? 

A. 2.—Yes, better. 
Q. 3.—Does the cable in the well make 

a good ground and is the four wire lead-in 
heavy enough? 
A. 3.—Yes. See answer to your first 

question. 
HOOK-UP AND HELIX. 

(1959.) H. A. Pulliam, Kentucky, de-
sires: 

Q. 1.—The best hook-up for a one inch 
coil, electrolytic interrupter, zinc spark gap, 
helix, sending condenser, DPDT switch, re-
ceiving condenser, 2000 ohm phones, sili-
con detector, and a double slide tuning 
coil. 
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A. 1.—Here is your hook-up. 
Q. 2.—Is my helix, which is made of 

No. 8 bare copper wire, with twelve turns, 

17: 

A' Y 

owe!, 

on a seven inch frame, too large? 
A. 2.—No. 
FLEMING OSCILLATION VALVE 

AGAIN. 
(1960.) Edward B. Duvall, Maryland, 

wants information concerning Fleming Os-
cillation Valve. 
A.—See answer to (1956). 

TRANSFORMER DATA. 
(1961.) William P. Tilley, Indiana, says: 
Q. 1.—Kindly give data on a Y2 k.w. 

transformer coil, and method of assembling 
and connecting the sheets of a suitable 
condenser for same. 

A. 1.—See answer to (1937), in the Feb-
ruary issue. A transformer needs no con-
denser. 

Q. 2.—Is a helix 12 inches in diameter, 
11 inches high, wound with No. 10 copper 
wire suitable for same? 

A. 2.—No, the wire is too small. Use 
No. 8 or No. 6. 
Q. 3.—Which would be best for receiv-

ing: a two slide tuner 13 inches long, 3 
inches in diameter; a loose coupler prim-
ary 3 inches in diameter. 3 inches long. 
secondary 21/2 inches in diameter, 2 inches 
long, with 6 point switch; or a 3 slide 
tuner, 6 inches in diameter and 6 inches 
long? 

A. 3.—The 3 slide tuner is the best of 
the three. 

SOME HOOK-UP. 
(1962.) William A. Bennett, Jr., Massa-

chusetts, writes: 
Q. 1.—Please tell me how to connect up 

the following instruments with the neces-
sary switches, for receiving: Loose cou-
pler with one slide on primary and one on 
secondary, 3 slide tuner, silicon, perikon, 
carborundum, electrolytic, and galena de-
tectors, fixed condenser, variable condenser, 
and phones. For sending: batteries, 1 inch 
coil, key, condenser, helix, change over to 
buzzer. key, helix, condenser, and batteries, 
when wanted. I suppose it is pretty com-
plicated, and would like your help. 

A. 1.—Here it is William, it sure is com-

plicated. 

ELECTRICITY 
Complete in One Year 

SCIENTIFIC ELECTRICITY 
IN ALL ITS BRANCHES 

Bliss Electrical School 
Studies restricted to theoretical and la ac-
tical electricity. mechanical drawing and 

necessary engineering work. Teaches simplicity, concentra-
tion, hard work. For young men of energy and character. 
20 years of greatest success. Graduates hold first-class posi-
tions. Opens Sept. 25. Write for new catalog. 

18 Takeena Ave.. WASHINGTON, D. C. 

1,r1,1u 

CORTINA-PHONE 

LANGUAGES 
liE BRAN —FRENCH...EMI:1,1.d' 

or any other language learned quickly 
and easily by the Cortina-Phone Method 
at home. W rite for free booklet to-day 

easy payment plan. 

Cortina Academy if laamages 
696 Mecca Bldg., 11300 B'way. cor 

48th Street. New York. 

Electricians E:72„Tii:ise2ti;:::,-,'9F:risitOI:- 
date labor saving diagrams and 

connections for wiring bells, lights, annunciator., gas light., burglar 
alarms. telephones. fire alarm., etc.--.everything known in house-wiring 
to date. for saving time and material. These drawings are bound in the 
form of a flexible book (9 x 121 for convenience in using on the job. No 
one interested in house-vri ring can afford to be without these drawings as 
they're a house-wiring education in themselves. Send for them, and if 
they don't make you more efficient as a wireman and save you a hundred 
times their cost as a contractor, return them and money will be refunded. 
50 cents, postpaid. 

PATENT SPECIALTY COMPANY 
462 Sanchez Street, San Francisco, Cal. 

Bookkeeping, Study at Home 
An expert accountant offers a special introductory course 

of modern double-entry bookkeeping and up-to-date business 
methods at reasonable rates and on easy payments. All in-
struction especially prepared and given by me for Home-Study 
students. For full particulars address, 

CLARKE K. HUNTER, 
Expert Accountant, Box 132 Station "A" Boston, Mass. 

I TEACH BY MAIL 
WRITE FOR MY FREE BOOK 

"Howie Become a Good Penman" 
and beautiful specimens. Your 

name elegantly written on a card if you enclose stamp. 
Write today. Address 
F. W. TAMBLYN, 438 Meyer Bldg., Kansas City, Mo. 

!
If you require Power and 
$peed for any purpose, 
ask your dealer about the 
Norton Improved 
Water Motor, he can, or 
should be able to tell you 
all about them; if he can-
not. we can. 

Prices from $3.50 to 
$20.00. 

1 Catalogue sent on request. 

NORTON WATER MOTOR CO., Inc. 
RenlIndale, Mass, 

CLEARANC[ SALE 
Remingtons, Densmores. Jewetts, 

Manhattans, $11.30 each. Franklins, 
Chicagos, Fostals, Hammonds, $9.00 
each:., Bargains • in Underwoods, 
Smiths, and all others. All guaran-
teed.r Supplies. Write: to-day. 

STANDARD TYPEWRITER EXCHANGE. 
23Y Park Row, New York 

When writing, please mention "Modern Electric's." 
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VARIABLE 

CONDENSER 
No. 364 

We emphasize price only when the occasion 
demands. 

At the price, you CAN'T get a better vari-
able condenser for secondary receiving circuits. 
Capacity .0005 inf. Seven plates. Top and 

bolt  hard rubber composition. Scale and 
pointer on top. 

Suitable for any wireless station for sharp 
and accurate tuning of secondary receiving 
circuits. The experimenter's ideal, in appear-
ance and in operation. By all means, get it. 

WM. J. MURDOCK CO. 
40 Carter Street. Chelsea, Mass. 

221 S. Clinton Street 162 Minna Street 
Chicago. San Francisco 

ELECTRICS 

When writing, please mention "Modern Electrics.' 

New Typ e Commercial 
Wireless Receiver 

We have had these Receivers tested out on 
Trans-Atlantic service for twelve months be-
fore putting them on the market. 

Complete set 2000 ohms. Price, $7.50 
Also wound any resistance desired. 
Prices on application. 

Electrical Industries Mf g. Co. 
328 West 41st Street, New York 

\\ lien writing, please mention "Modern Electrice." 

LOOSE COUPLERS. 
(1963.) Laurence Rice, New Hampshire, 

asks: 
Q. 1.—Are two loose couplers better 

than one? Why? They have one slide on 
primary and one on secondary. Please give 
diagram. 

A. 1.—Yes. For reason see article on 
Marconi Valve Receiver in the February 
issue. 
Q. 2.—Will a two inch coil work as a 

one and one half inch coil with the same 
number of batteries needed to run a one 
and one half inch coil? 

A. 2.—We don't know. It depends on 
the coils. Probably it will. 
Q. 3.—How many times farther will an 

aerial 70 feet high send than an aerial 40 
feet high? Both are the same size. 

A. 3.—About three times as far. 
OSCILLATION TRANSFORMER. 

(1964.) John C. Platt, Oregon, wants to 
know: 
Q. 1.—How should a large oscillation 

transformer be connected? 
A. 1.—Same as a small one. Connect 

one coil to aerial and ground, other coil 
to condenser circuit. 
Q. 2.—What should be the diameter of 

the points on a rotary spark gap, to he 
used on a ten k.w. transformer? 

A. 2.—About h inch. 
Q. 3.—How should perikon be used in 

a detector? 
A. 3.—A piece of zincite is mounted in 

one cup by means of Woods metal. The 
grain of the crystal should be up. In an-
other cup mount a pointed piece of either 
chalcopyrite or bornite. Use in a suitable 
detector stand so that the pyrite or bornite 
is pressed against the face of the zincite, 
using a very light pressure. 

OPEN CORE TRANSFORMER. 
(1965.) Norman E. Blackie, Massachu-

setts, writes: 
Q. 1.—I am making an open core trans-

former as follows: core, No. 22 annealed 
iron wire 2 x 14 inches; primary, 2 layers 
No. 12 DCC wire; secondary, No. 30 SCC 
wire, 40 sections Vs inch thick, 4r/2 inches 
outside diameter. Red fibre tube over 
primary with ,4 inch walls. Is that the 
right thickness? 

A. 1.—No, the tube should have walls 
'qç inch thick. 
Q. 2.—What is the rating of this trans-

former, to be run on battery current? 
A. 2.—We don't know. On 60 cycle 

110 volt current it would be rated be-
tween IA and 34 k.w. 
Q. 3.—How far will it transmit with, 

etc. 
A. 3.—We can't answer that. See no-

tice in the August issue. 
RECEIVING TRANSFORMER. 

(1966.) R. Ancelin, Texas, wants to 
know: 
Q. 1.—Why is it, that a receiving trans-

former is more efficient than a tuning coil? 
A. 1.—On account of the better adjust-

ment of the aerial and detector circuits 
and their relation to each other. Almost 
as good results may be had with a three 
slide tuner. 
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EXPANSION AND 
TOGGLE BOLTS 

Just what you need for making 
fastenings to brick and terra cotta 
walls, etc. Try the kind that have 

stood the test for years. Used by U. S. Government 
in all Army and Navy work. 
WRITE TO-DAY for Free Samples and Catalogue M 

STEWARD & ROMAINE MFG. CO. 
124 No. 6th Street, PHILADELPHIA, PA 

(Oldest and largest manufacturers of expansion bolls 
in the world.) 

We have 
been mak-
ing porous 
cells since 
1855. We 
are the 
makers et 
the famous 
Gray & 
Clark Pat-
ent Rein-
forced Top 
Cell. We 
make to or-
der any 
kind of a I porous cell or jar if it be manufactured on a practical scale. If you 

have occasion to use porous cells or earthenware jars for bat-
teries or other purposes, get in touch with us at once. 

NEW ENGLAND POTTERY COMPANY, 149 Condor St., fast Boston, Mass. 

LEIM AN BROS. 

BLOWERS 
)j VACUUM 

I Blowu Catalog No .138 
Yugo " No. 139 

PUMPS 

for allOas and Oil Appliances, 
Sand Blasts, Boat Whistles, 
Calliopes, Oas Producers. Gas 
Boosting, Testing 

VACUUM CLEANING 
Take up own wear. Small 
Piston. Big Air Space. No 
Springs. Powerful. Noise-
less. Can't get out of order. 

L[IMAN BROS "Al"' • NEW YORK 

THE MOST POWERFUL We-INCH NIPPER 
MADE! DROP FORGED TOOL STEEL— 

"RED DEVIL" QUALITY. 

No. 542, 61h-inch. One Sample Pair 75 Cents. 
Here's a diagonal side cutting nipper that should be in every tele-

phone lineman's kit. It will cut anything in the wire line from the 
smallest to 4/0. For te llll insl work it has no equal. Your local dealer 
can supply you with it if you insist on "RED DEVIL" No 542. It he 
can't, send us his name and 75 cents and one sample pair only will 
he sent you postpaid 

SMITH 84 HEMENWAY CO., 
154 Chambers Street,  New York. 
Over 3,000 different kinds and sizes of tools bear the "RED 

DEVIL" trademark. Do you know thorn? 

KEEP THIS 
IN YOUR — 

VEST POCKET 
A Big LITTLE thing—just what you've been wishing tor. Flat. 

compact. No loose parts. Three sizes of blades lock independently 
of each other in rigid steel handle, nickled.plated Blades are per-
f only tempered and guaranteed. 

Marble's Pocket Screw Driver and Prest-o-lite Key 
ought to be in your pocket this minute, Hurry to your dealer and 
get one. If he hasn't it lie will get it---or we'll mail it 
Hunters, anglers, motorisits, electricians, machinists—anyone 
who assert screw driver is tckled with it 

No. 245—Size open 4 1-2 in., closed 3 in, - 60c. 
No. 246—Size; open 5 1-4 in., closed 3 1-2 in. - 50e. 

If you are a Sportsman, send for FREE catalog of Marble's Dame 
Getter Gun and 60 Outing Specialties, 
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MARBIl ARMS AND MANUFACTURING Co. 
5590 Delta Avenue, Gladstoee, Mich. 

TRY IT 

COLUMBIA 
DRY CELL 
Only one trial Is 

necessary to con-
vince you that this 
cell will live long-
er, cost less and 
give better service 
than any other 
brand. 

Its long life a nd 
strong current 
make It specially 
adapted to work 
on telephones, 
bells, buzzers, 
electric clocks and 
toys, wireless tele-
graph Instruments 
gas lighters' elec-
tric horns and 
many other simi-
lar devices. 

Ask your dealer. 

NATIONAL CARBON CO., 

GYÉPJ1d CLEVELAND, O.  1 
Wheel writing, please mention "Modern eiectrius." 

FaucetWATERMOTOR 
Completewith emery wheel t/.50 
buff wheel, pulley to run v" 
sewing and washing machine, pol-
ish. In some cities where we have 
no agents, and where the water 
pressure is good, a sample motorwill 
be given free; apply at once U 
you want to make some extra 
money, or if you can devote 
your whole time, liberal salaryand 
commission will be paid. 

ALCOHOL STOVES, LAMPS 
AND FLAT IRONS 

ENGINEERS WANTED to send for catalog ef 
*baton. Reducing Wheels Planimeters. Address., 

LIPPINCOTT M. S. CO 

52 Columbia St., 
Kelm* »ow &amp When writing, please mention "Modern BleerICS." 
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The Demand For 
Competent Men 
in the Telegraph and Railway 
and Wireless Fields far exceeds 
the supply. We are unable to 
keep pace with the 
demand for our 
graduates. Greatest 
possibilities. 

My Thorough 
Comprehensive 

Course of 
Instruction 

enables my students to become proficient in a 
short time. I have the oldest, largest and best 
telegraph and railway instruction school in 
America. Established 1874. Thousands of my 
former students successfully employed every-
where. Railway and train dispatchers and 
Western Union Telegraph wires in classrooms. 
Complete high power wireless station, also an 
unexcelled course in railway accounting as 
applied to station agency work. ENROLL NOW. 

Steady Work—Good Wages—A Bright Future 
Expenses very low and may be earned while 

learning. Easy payments and many other big 
advantages. Large illustrated catalog tells all. 
FREE. Write for it now. 

Geo. M. 
Dodge, Pres. 

Dodge's Inslilule of Telegraphy 
Valparaiso, lad. 

GEO. M. DODGE, Pres. 

DODGE'S INSTITUTE OF TELEGRAPHY 
Carmel Ave. VALPARAISO, IND. 

PATENTS 
TRADEMARKS AND COPYRIGHTS 

Secured or Fee Returned 
Send model or sketch and description of your 
invention for free search of the U. S. Patent 
Office Records. 
Our FOUR BOOKS mailed free to any address. 
Send for these books; the finest publications 
ever issued for free distribution. 

HOW TO OBTAIN A PATENT. Our illustrat-
ed 80 page Guide Book is an invaluable book 
of reference for inventors and 100 mechanical 
movements illustrated and described. 
FORTUNES IN PATENTS. Tells how to in-
vent for profit and gives history of successful 
Inventions. 

WHAT TO INVENT. Contains a valuable list 
of inventions wanted and suggestions concern-
ing profitable fields of Invention. Also infor-
mation regarding prizes offered for inventions, 
among which is a Prize of One Million Dollars 
offered for one invention and $10,000 for others. 
PATENTS THAT PAY. Contains fac-similes 
of unsolicited letters from our clients who 
have built up profitable enterprises founded 
upon patents procured by us. Also endorse-
ments from prominent inventors, manufac-
turers, senators, congressmen, governors, etc. 
We advertise our clients' inventions free in a list 
of Sunday newspapers with two million circulation 
and in the World's Progress. Sample copy free. 

Electrical Cases a Specialty. We have 
secured many important electrical patents. 

Victor J. Evans & Co. 
IFormerlv Ersisg, WIkIs, ,k 

Victor Bldg., 714 9th SL, N. W., WASHINGTON, D. C. 

When writing, please mention "Modern Electrice.' 

Q. 2.—How can a receiving transformer 
receive, there being no connection between 
the secondary and primary? 

A. 2.—It's action is similar in this re-
spect to any other transformer, in which 
the two windings are not connected. 

I. K. W. TRANSFORMER. 
(1967.) \Villard FI. Conklin, New Jersey, 

says: 
Q. 1.—Please give data for a one kw. 

closed core transformer, for use on 60 cy-
cle, 110 volt current, with a four point 
switch on primary for variations. Can the 
E. I. Co.'s block secondaries be used for 
secondaries of above transformer? If so, 
how many will be needed? 

A. 1.—Core 15 x 8 4 inches O.D. Core 
legs 2 x 2 inches. Weight 41 lbs. Primary: 
4 layers 10 inches long, No. 10 B&S DCC 
wire (11.3 lbs). Take a tap from the end 
of each layer. Secondary: 24 pies Vi inch 
thick, each 1,611 turns No. 32 B&S DCC 
wire. Opening in pie 2V2 inches square. 
Length of secondary: 9 inches, weight 11 
lbs. Secondary voltage 12300 to 24800. Ef-
ficiency 94 per cent. 
Q. 2.—Give hook-up for the above trans-

former. spark gap, key, one 1 gallon and 
two half pint Leyden jars, oscillation trans-
former. hot wire ammeter. 

A. 2.—Here .it is. Your sending con-
denser is not large enough. 

Q. 3.—Give data for oscillation trans-
former to be used with above set. 

A. 3.—Make up two spiral coils of cop-
per or brass strip. Make diameter of out-
side turn 15 inches and space turns IA 
inch apart. Mount on hard rubber frames, 
with means of adjusting distance between 
coils. 
AUTO COIL AND ELECTROLYTIC 

INTERRUPTER. 
(1968.) Paul Y. Jacobs, Nebraska, asks: 
Q. I.—What is the sending area of this 

outfit: One inch spark coil. etc.? 
A. 1.—We cannot answer questions on 

sending and receiving ranges. See notice 
in the August, 1911, issue. 
Q. 2.—Can a Gernsback interrupter be 

used with a Splitdorf auto coil without 
harming it? 

A. 2.—Yes, it may be used if you con-
nect a resistance or reactance coil in series 
with it so as to limit the primary current to 
from two to five amperes. 

POLARIZED BELL. 
(1969.) Robert F. Adams, Texas, is 

making a 2,500 ohm polarized telephone 
bell and asks: 
Q. 1.—What size wire should be used? 

Magnets are x3 inches. 
A. 1.—Use No. 36. 
Q. 2.—Would you advise the use of 

enameled wire? 
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gle— PROTECT YOUR IDEA Vci 

Patents That Pay 
"MY TRADE-MARX" 

Your business will harem!) personal attenlion."—E. E.V. 

378,140.00 

MADE BY MY CLIENTS 

Proof Circular Mailed Free 

FREE: Instructive 112-page Gu'de 

Book mailed upon request. 

REFERENCES 
Lincoln National Bank Washington, D. C. 
Little Giant Hay Press Co., Alma, Mich., and Dallas, 

Texas 
Electro Importing Co New York, N. Y. 
%rnerican Railway Appliance Co  Oil City, Pa. 
Farmers' Mfg. Co Norfolk, Virginia 
Griffin Mfg. Co New York, N. Y 
Warsaw Paper Box Co Warsaw, N. Y. 
Butler Engineering Co  Akron, Ohio 
Garl Electric Co Akron, Ohio 
Gray Lithograph Co New York, N. Y. 

Expert-Prompt Services. Highest References. 

E. E. VROOMAN 
Registered Patent Attorney, Patent Litigation, Patent lawyer 

809 F St., N. W., WASH., D. C. 
Oy oftlees are located arross the etreet front the U. S. l'atent °Mee. 

SUCCESS IN INVENTION 
is impossible without a strong and valid 
patent. Defective patents will not "pass" thefts 
days. An invention may be worth million.. 
but not a penny of profit can be actually de-
rived from the same until after it is PROPER-
LY PROTECTED by patent. 
Many paths lead to failure, but only one 

path leads to success. Why some inventors 
succeed where others fall le fully explained la 
my new book, "PATENTS AND PATENT 
POSSIBILITIES." Also tells what to Invent 
and where to sell it. This Interesting booklet 
will be mailed to any Inventor upon receipt of 
6 cents in stamps to defray postage. 

H. S. HILL, Patent Attornor, 
520 McGill Building, Washington, D. 0. 

MINTS 
No attorney's lee until patent la allowed 

Write for "Inventor's Guide." 

FRANKLIN FL HOUGH, 
Loan and Trust Bldg., Wechington, D. C. 

PATENTS C.1.. PARKER 
Patent Lawyer 

8 McGill Bldg., Washington, D. C. 

Patents, Trademarks, Copyrights, Patent Litigation 
Handbook for Inventors. "ProteetIng. Exploiting and Selling 

invention." sent free upon request. 

Patents that 

PROTECT 
Send 8 cents, stamps, for 
our new 128-page Book of 

Vital Interest to Inventors. 

OUR references include In-

ventors who have suc-

cessfully negotiated patents 

obtained through us, in 

transactions with the 

largest electric Companies 

in this Country, 

R. S. & A. B. LACEY 
Dept. XI, Barrister Building, 

WASHINGTON, D. C. 

Established 1869 

$8,500 offered for one invention. 
Book "How to Obtain a Patent" and 

"What to Invent" sent free. Send rough 
sketeh for free report an to patentability. 
Patents advertised for sale at our ez• 
pense In Manufacturers. Journals. 

Patent Obtained or Fee Returned 
CHANDLEE & CRANDLEE. Patent AtYys 

Eatablished 16 Years 
1052F. Street, Washington, D. C. 

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 
.322 F ST. N. W. WASHINGTON, D. C. 

When writing, please mention "Modern Electrics.' 

PATENTS SECURED 
Write for Free Search Plan and contingent terms. 

ELMER C. RICHARDSON, 37 Tremont Street, Boston 
Associated with Washington Attorneys. 

When writing, please mention "Modern Electrics.' wkaa writing. please mention "Modem Blectrles." 
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TELEGRAPHY TAUGTITI 
IN THE SHORTEST 

POSSIBLE TIME 

The Omnigraph Automatic Transmitter combined 
with standard key and sounder. Sends your tele-
graph messages at any speed just as an expert oper-
ator would. Pive styles $2 up. Circular tree. 

Orooigraoh Mfg. Co., 397 Cortlandt St, New York 

Learn Wireless, Railroad, and commercial telegraphy; classes day 
and evening; latest wireless apparatus used; pupils receive wire-
less messages from ships and stations many miles away. Write 
or call for descriptive matter and terms. 

The PAINE Uptown BUSINESS SCHOOL 
Box A" 1931 Broadway, near 65th St., New York City 

STUDY - This new profession offers un lim ited oppor-
- tunities to the young man who wants to learn 

WIRELESS h::rerthieam:tiiir,redzeirreled?rt" slid 
Thi. school is equipped with the latest and 

best commercial instruments obtainable and is in direct communica-
tion daily with shore stations and ocean steamers. Students who 
complete°.sr course readily obtai n positions with wireless and steam-
ship companies. Endorsed by leading antherttlee. Write or call 
timlay for free booklet ",t,” with complete plan and terms. 

PHILADELPHIA SCHOOL Of WIRELESS TELEGRAPHY 
Skerrett Bldg. Ridge & Green Sta. Philadelphia, Pa. 

1 Starts July first. Students may enter Operating class at 

any time. Graduates with Western Union, United Wireless, 

and Postal Telegraph Companies. 

BOOKLET "X" Free to any address. 

EAST SIDE Y. 11. C. A. TELEGRAPH SCHOOL 

153 East 86th Street, New York City 

SUMMER COURSE IN WIRELESS ENGINEERING 

LEARN WIRELESS BY MAIL. 
This is your opportunity to study wireless right in your own 

home. Wireless men in demand. Let us send you First 
Lesson Free. Our course is thorough, complete, prac-

tical and up-to-date. Write to-day. 

KENOSHA WIRELESS SCHOOL 
AVENUE M KENOSHA, WIS. 

WIRELESS OPERATORS' OPPORTUNITIES 
SEE THE WORLD — VISIT FOREIGN COUNTRIES 

The demand for competent wireless operators is increasing daily, 
and all the large steamships are compelled by law to carry wireless 
operators Pay is good, accommodations excellent, and you can see 
the world and make a good salary at the same time. Call or write 
today tor plan and terms. 

BARRETT'S WIRELESS SCHOOL 
844 s. 152nd STREET NEW YORK CITY 

I
LEARN TO BEA PRACTICAL ELECTRICIAN 
We can teach you in a short time how to be a First Class 

Electrician. The expense is small and Electricians get good 
salaries. Don't delay. Write us now for details. 
fra Correspoodence School, Dept. R., 60 State Street, Boston, Mass.  

When writing, please mention "Modern Eleetrles." 

A. 2.—Yes, but silk-enameled would be 
better. 
Q. 3.—Should the magnets be wound in 

the same direction as in an ordinary elec-
tromagnet? 

A. 3.—This magnet should be wound 
the sanie as an ordinary magnet, but the 
two coils are wound in opposite directions 
as you face the pole ends, and not in the 
same direction as you state. 

HOOK-UP AND GROUND CONNEC-
TION. 

(1970.) George W. Day, California, 
wants to know: 
Q. 1.—What is the best connection for 

the following instruments: 2000 ohm 
head set, one variable condenser, one fer-
ron detector, one single slide tuner, and a 
DPDT switch? 
A. 1.—Here is your diagram: 

A 

VC 

fltRAILEL 

DJ DP SW 

FC 

SERIES 

1970 

M.E 

D 

Q. 2.-1 f I bury a 11/2  inch pipe (gal-
vanized iron) 12 feet long in the ground. 
lengthwise, with a joint in the middle and 
another piece of pipe leading up out of 
the ground, and fill them with water, will 
this make a good ground? 

A. 2.—Yes, this would make a pretty 
fair ground. Several like this would give 
better results, though. 
Q. 3.—Are there supposed to be two 

leads from the ground to the instruments? 
A. 3.—Not necessarily. One is plenty if 

it is big enough. Ground wire should be 
equivalent to at least No. 8 L. & S. 

CHOKE COIL. 
(1971.) A. M. Hunter, Vermont, asks: 
Q. 1.—What is a choke coil and how is 

it made? 
A. 1.—A choke coil is simply a coil of 

insulated wire wound on a laminated iron 
core or a core made up of a bundle of soft 
iron wires. The issue of June, 1910, con-
tains a description of a good choke coil. 
We can furnish a copy if you want it. The 
price is ten cents. 

Q. 2.—Please give hook-up for the fol-
lowing: Loose coupler, double slide 
tuner, fixed and variable condensers, elec-
trolytic interrupter, electrolytic and univer-
sal detectors, two thousand ohm phones. 
E. I. Co.'s one-half KW transformer coil. 
helix, glass plate condenser, ammeter and 
spark gap. 

A. 2.—Here it is. 

_ 
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A SCHOOL WITHIN ITSELF 
There are XX chapters in all, XIX carrying you from the fundamental principles of electri-
city on through the various branches to a point where the careful student comprehends the 
complete designing, care and operation of a dynamo or motor, and one chanter on electric 
automobiles, outlining their construction, care and operation, and all about storage bat. 
teries and how to handle 4hem. Each subject is carefully written and to the point. After 
a student studies a subject, he is questioned on that subject in such a manner as to bring 
clearly to his mind the points he needs to know regarding same. The book contains a dic-
tionary defining 1500 Electrical Words, enabling the reader to ascertain the meaning of any 
electrical word, term or phrase used in this book, as well as hundreds of others in common 
use. All required tables necessary in the study are in it. 

$2.00 PER COPY—SIXTH EDITION-30,000 COPIES SOLD. Tuhned ?rif e rml ov en em  
not satisfactory upon examination is AN UNUSUAL ONE in conneection with the sale of a 

I book. But we have no fear of its return. Your decision will be what thousands of others 
have been. Money would not buy it if it could not be duplicated .We could print testimonials by the hundreds. 
It is best to order and be your own judge of its merits. 

Armatures and Fields Wound—Commutators Filled. AMERICA .5 GREATEST REPAIR WORKS 

CLEVELAND ARMATURE WORKS, Book Dept., 4732 St. Clair Ave., EAST CLEVELAND, OHIO 

Only $12 
Needed to start you 
i the Auto Business 
as Repairman 
or Chauffer. 

LEARtiToRUel 

Why don't you learn this profes-
sion and double your salary ? If 

you master this profession yoa are 
independent. Repairmen and Chauff-

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

ils system lo positively the only system 
In the world that can be successfully taught 

by mull. 

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

train you that you will not only be able to drive 
a or. but you eon repair motors, overhaul earn, 

repair tires, repair launch engines, repair ktatIon-
arY gasoline engines—, en eon Id go into the repair 

Imsluess--and alsojIllears and engines. 

SEE THIS WORKING MODEL 
There ara other models: one of a 

Magneto, Engine ami Carbureh, ; also 
a Manikin «d an automobile. The u.0 - 
kin ran be taken apart and the in r 
actually serk_ All moving parts on 
models isinde of real metal. 
The Coarse consistent HI Instruct i• 

h Models, and a Manikin, and exan 
ethane, diploma, etc Special price 1, I 
now is but 812.00 If you 
81.000.00 you couldn't get a  
coure—nor at: good a coo rm--becao, 
it is the only ene of its kind. 
Let MO 6110 \V you what others say who 

we have atarted and who have doubled 
their income. Let me show you »ha ONE 11:7 THe WORK 
Harney Oldtleld, Chas. Hor3ea 
other motor authorities say. ING MODELS 

SEND FRIEE MT  IWeaith h learn then engine  nian'odgel aaern 

'Sow to got into the Auto Business engine and you ran 'genially set 
and Its Opportunities. the valves, time the Ignition, et* 

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

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

Learn Isometric Drawing 
Easy to produce quickly read 

working plans. The Ne-
groids :makes an expert 

of a novice. Invalu-
able to inventors 

and designers. 
Handy for 
any drafts-
man, Cel-
luloid Ou ,' 

inche›. 
Post paid 
50e. with 

amply illustrated Instructions, 2e stamps accepted. Send today. 

THE 1800111PR COMPANY, - 147 East 28d Street, New 'York City 

Red clr VULCAN STYLOS Black 
Moderate priced, easy-writing pens that give satisfaction; 

unequaled for rapid writing and ruling. 

$1.00 
Postpaid 

Two Sizes. 4'4 and ,5", inches. AGENTS 
Extra Sire, 8 inches (Blank Only). 81.25, WANTED 

J. t, LLRICH dr CO.. Dept. 35, 27 Thames St. 
Matufacomers of Stylo and Fountain Pens NEW YOWL 

ye 0 

HYPNOTISM! 
LEARN TO HYPNOTIZE! Wonderful, Mysterious, Fas-
cinating! Easily learned by anyone of ordinary intelligence in 
a few honro' tinte. You can perform astonishing feats and pro-
duce fun by the hour. Surprise all your friends and make you, - 
self famous. You can RAKE MONEY by giving entertainment , 
or teaching the art to others. A veritable key to health. Wino, 
nose and success in life. YOU may learn it I Very Etna!) e 
cost. Success sure. Send for my illustrated FREE BOOK 
Hypnotism, Personal Magnetism, Magnetic 
Healing and other occult sciences. Just send 
your name and address and I will send it by 
return mail, free and postpaid. Write today. 

M. D. BETTS, Dept. 1 74, Jackson, Mich. 

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

50 Eng Marconi pf. 
100 Canadian Marconi. 
30 Eng. Marconi corn. 
70 American Marconi. 
50 Eastbrook. 

25 A. D. S. 
15 Gary Interurban 
25 Oxford Linen Syr. A 
40 Chi. Air. Line pf. 
100 Am, Telegraphone 
100 Staildarl Motor Coilstr. 

STOCKS FOR SALE. 
125 AutoPress pf. 45 Oxford Linen B. 
50 American Marconi. 50 Oxford Linen C. 
30 Eng. Marconi pi. 100 Canadian Marconi. 
20 Am. Tele. Type. 10 U. 8. Light & Heating 
150 Am. Telegraphone. 100 Autopress Com. 
35 C. N. Y. El. Air Line. 
ENGLISH MARCONI COMMON (delayed delivery) 

SOLD ON EASY MONTHLY PAYMENTS 
BUY SPANISH MARCONI WIRELESS AND WATCH 

IT ADVANCE. 
Send for our Wireless Quotation Sheet, 

P. C. KULLMAN & CO. 
THE WIRELESS BROKERAGE HOUSE. 

Tel. 4047-4048—John. 68 Wall St., New York. 

Be a Photographer and Make From $15 to $35 per Day 
A SENSATIONAL MONEY-MAKER , 

The Latest Invention in street pinto-
graphy, our Automat machine makes pic-
tures in less than 20 seconds automatically. 
It in simple, practical, and very catty to 
operate. No experience necessary. 
Our WONDERFUL FERROTYPE SLITYE 

MACHINES, best for professional use, 
$15. and upward. All kinds of supplies 
at lowed pr'ces, guaranteed the best on 
the market. A deposit required with 
every order. Send for FREE catalogue. 
NEW YORK FERROTYPE CO., Inc. 

108 1-1 Delancey Street, Neu York, N.Y. 
Dept, 85. 

Make $20 a hay 
with our wonderful Champion Picture Ma-
chine. Takes, develops, finishes photo in 
half minute; 300 an hour. No dark room. 
Expe d  ry Photo Post Cards 
and Buttons art: all the rage! You coin mor.ey 
anywhere. Small investment: big profit Re 
your own boas. Write for Free Book Teat:menials etc 

AMERICAN MINUTE PHOTO CO. 
GliN pekoe Blk., Dept. B-$69, Chicago. 
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TM MOTOR-BOB 
A Boys's Size 

AUTO 

MADE SO YOU CAN 
/ BUILD AND RUN IT 

B°" you can build a little AUTO like this. Only common tools required. 
Great fun when finished. Its practical and 
educational. The best way to learn the 
Automobile business. The craze has struck 
the Country. Thousands of Wide Awake 
Boys are building "Bobs" of all kinds, and 
promoting races. We supply parts for "Mo-
tor-Bobs", Pushmobiles, and the "Wake-
field Coaster Bob." Send 25 cts (coin 
preferred) for booklet "How to Build a 
Motor Bob", which contains plain drawings 
diagrams, blue print, dandy pictures, full 
instructions for building and operating, and 
also list of parts. 

Motor-Bob Mfg. CO., Dept. (M. [.) 
Main & Amherst Sts., - Buffalo, N. Y. 

Ten Days' Free Trial 
allowed on every icycle we sell. We Ship on Approval 
and trial to anyone in the U.S. andPrepay the freight. If 
you are not satisfied with the bicycle after using it ten 
days, ship It back and don't pay a cent. 

FACTORY PRICES gal; 9"1 5r-Yslt bricycle cy° a 
at any price until you receive our latestreArtocate"togese 
of high grade bicycles and sundries and learn our un-
heard of prices and marvelar.: nerd special e'er:. 

IT ONLY COSTS a cent to -.vrite a postal and everything will be sent you 
FREE by return mail. You will get much valuable in. 
formation. Do Not Wait; write it Now 1 
TIRES, Coaster-Brake rear wheel*, lamps, 

parts, repairs and sundries of all kinds al half usual prires. 
MEAD CYCLE CO. Dept. 1-244 CHICAGO 

Big Stamp Album 10c. 
8x51 inches: 546 spaces. 160 pic-
tures, heavy covers. Bargain. Other 
Albums 30c to $55 00. Send for list 
and copy Monthly paper FREE. 
SCOTT'S CATALOGUE, 800 pages, 
paper covers, 60c. cloth 75c. 108 all 
different STAMPS, Paraguay, Tur-
key, Victoria, etc., only 10c.. 17 
different UNUSED Nicaragua, Cuba, 
Salvador, etc., 10c. Approval sheets 
SO per cent. commission. 

SCOTT STAMP & COIN CO. 
127 Madison Avenue, New York 

CHEAP SETS OF STAMPS 
7 Bolivia 10e 4 Newfoundland., Me 
6 Canal Zone  Se 13 Nyassa 35e 
3 Crete  Se 5 Panama  ae 
10 Cuba and Porto 5 Persia  Ge 

Rico   Ce 10 Phillipines  Sc I 
Illustrated Album bound n heavy cover, 108 good 
stamps, 1000 hinges and perforation gauge, 25e post 
free. Approvals at ON discount. 
11. LEONARD, 107 E. 9th St., Jacksonville, Fla, 

I. 

LC n sew 
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• Q. 3.—How can a tuning coil be wound 
with bare wire so as not to short circuit the 
turns? 
A. 3.—Wind another wire or a cord in 

between the turns and remove it after the 
winding is all on. 
SECONDARY CIRCUIT GROUNDED. 

(1972.) Edward Hutchinson, Michigan, 
writes: 

Q. 1.—I made the discovery that one 
side of the silicon detector was grounded, 
signals come in 50 per cent. clearer when 
the following hook-up is employed: 

A 
FC 

1972 
ME. 

I was able to hear some station sending 
quite plainly which I could not get before 
I tried the above scheme. If anyone can 
explain this phenomenon I should be glad 
to hear his theory. 

A. 1.—You have no variable condenser 
in your secondary circuit, neither have you 
any means of varying the inductance of the 
secondary of the loose coupler. When you 
put the ground on it acted as a condenser 
and brought your detector circuit better 
into tune with the received signals than it 
was before. 

ROTARY SPARK CAP. 
(1973.) Philip T. Brown, Maine, in-

quires: 
Q. 1.—What is the theory of the rotat-

ing spark gap? 
A. 1.—When used with an induction coil 

and batteries it acts simply as quenched 
spark gap as explained in the article on 
the Quenched Spark in the February num-
ber. When used with a transformer and 
alternating current it not only acts as a 
quenched spark gap, but it gives a musical 
note to the spark which carries much bet-
ter than the low frequency spark. 
Q. 2.—Which counts most in transmit-

ting, amperage or voltage, and please 
state why. 

A. 2.—In transmitting it is energy, and 
not voltage or amperage alone that 
counts. Voltage or amperage alone will 
do no work except to break down insula-
tion or to heat up the conductors; but 
voltage and amperage together and act-
ing at the same time constitute power and 
this is what counts. 
Q. 3.—What is the theory of the helix 

and condenser? 
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The Baby Engine 
1-2 H. P. 3 3-4 LBS. 1-2 H. P. 

o 

o 
E 

A 
E 
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E 
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o 
D 
E 

S 
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E 
D 
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The Smallest 1-2 H. P. Gasoline Engine in the World 
AERO TYPE with 18 in. aluminum Propeller MR-COOLED 
MARINE TYPE with cast iron Fly-Wheel, WATER-COOLED 

SEND 2 CENTS IN STAMPS FOR OUR LITERAIURE 

THE BABY ENGINE CO. 
STAMFORD, CONN. 

ITIOD[LS 
MINATURED 

Built 
to 
Run 

Knapp Dynamo-Motors 
Also Railways and Other Specialties 

Prices reasonable, quality considered Every boy should 
have our complete catalogue and name of dealer in your 
city where Knapp moToRs and other specialties can be 
obtained WRITE for it TO-DAY. It is FREE. 

KNAPP ELEC. & NOVELTY CO. 
517 W. 51st ST. NEW YORK CITY 

EXPERIMENTERS' SUPPLY HOUSE 
Experimenters will do well to get our lists before purchasing else-

where, as we can supply you wth everything you require in your 
work, Wireless instruments and parts, electrical and mechanical 
apparatus, rough stock and materials, small parts in great variety. 
primary and secondary batteries, sheet stock of all kinds cut to any 
shape, tools, books for mechanics and electrical workers. etc. 
Small accurate machine work for ajusteurs a specialty, let us kno, 

your requirements. lists sent for 2 cent btanip. 

Woodside Electrical Shop. Newark, N. J. 

Wanted_A man or woman to act as our in-
formation reporter. All or spare 

time. No experience necessary. $50 to $300 per 
month. Nothing to sell. Send stamp for par-
ticulars. SALES ASSOCIATION, 
9S4 Association Bldg, Indianapolis, lad. 

71 

HE 
W-M 

%KW 150 MILES 

150 Miles wIth the W-M y2 >,K. W. Complete Set 
"Gentlemen:— • 'Although I have had your K. W. 
set in operation but a few days, I 'nave already worked 
over150 miles In the daytime. 

I Signed I A. E. Gerhard, Omaha, Neb. 

Ihe "W-M" 4 K. W. Complete Set Boxed for Shipment $40.00 
Ike "W-M" 1 It. W. Complete Set Boxed for Shipment WA 
Send 2c. postage fo .mr compete catalog ‘E" listing 

high power apparatus exclusively. 
WORTS-McKISSON MANUFACTURING CO. 

DEPT. M. TOLEDO, OHIO 

SEND AT ONCE FOR 

OUR SPÉCIAL PRICE SUET 
IN WIRELESS MATTERS 
FOR THIS MONTH ONLY 

INWES(0 WORKS. WEST NEW YORK. NEW JERSEY 

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

Every partis well made from the best ot materials and in exact accord-
ance with the designs submitted to us. We have on hand at all times, 
stock models of all well-known machines. We carry a complete stock of 
accessoriesof descriptions—miniature pneumatic wheels, ball-bearing 
shaft., turnbuckle., eyebolt», light model wood. Pars rubber, wire, etc. 
Our simple and compound elastic motors are the most durable sold. Our 
prices are very reasonable. Send at once for our catalogue O. and see 
particulary our labor saving eleetic mciter w.nder. 

Aero Mfg. Se Accessories Co. 
18 Dunham Place Brooklyn, N. Y. 

in* Model, Aeroplane MfP 
561a WEST 147th STREET, NEW YORK CITY 

Ready Models Knockdown 

2 ft. Bleriot - - - $5.00 $1.50 
2 ft. Anglonette - - 7.00 
Knockdown 3-Ft. Model, 2.25 

This machine we positively guarantee to fly 
800 to 1000 feet or money refunded 

WE CARRY SUPPLIES 

\MINIM 
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GREAT 
WIRELESS OFFER 
Complete Sending and Rec eiving Set- SPECIAL 

$3.90 
Mounted on a solid oak base, size 7 x 12. 

Sends % to 1 mile. Receives 500 miles. 14 
inch coil type. Operates on two batteries. 
This new, up-to-date, guaranteed, port-

able set, consisting of one I/4-in, spark coil 
equal to the average 14-inch coil, and high 
tension vibrator; 1 combluation electrolytic 
and mineral detector; one 75-ohm nickeled 
case, exceptionally sensitive telephone re-
ceiver and cord; 1 large, high, endear flat 
plate secondary condenser; 1 sending key; 
1 condenser switch; 1 spark gap with lathe 
turned %-inch zinc spark ends; 1 tuner 
4% x 2 inches, latest type, wound with 
bare copper wire; J special prima ze con-
denser; 1-inch wollaston wire; 1 piece of 
silicon; 1 double throw double pale aetial 
switch; 120 feet aluminum aerial wire; 2 
insulators, complete directions, diagrams 
and code. The raw material alone would 
cost you this amount were you to build 
the set yourself. Price  $3.90. 

& M. COMPLETE SENDING AND RE-
CEIVING SET WITH TUNER. 
(Mounted on a solid oak base.) 

Sends 1 to 2 miles. Receives 500 miles. 
14-inch Coil Type. Operates on two bat-
teries. Price $L00. 

The Greatest Value Byer Offered in 
Wireless. 

H. & M. COMPLETE SENDING AND 
RECEIVING SET. 

(Mounted on a solid oak base.) 
Sends 8 miles. Receives 600 to 800 miles. 

1-Inch Coil Type. Operates on two batteries. 
Any other apparatus that will do the 

work this set is guaranteed to do will cost 
you $18.00.  Price $8.50. 

DON'T MISS THIS. 
PORTABLE 1/2  TO 1 MILE SENDING SET. 

(Mounted on a solid oak base.) 
I/4-inch Coil Typo operates ou two bat-

teries. Price  $2.50. By Mail extra $ .18. 

& M. ya-nœn COIL AND 12 PIECES 
EXPERIMENTAL SET. 

(Coil and Gap mounted on a solid oak 
base.) 

With this outfit a. multitude of experi-
ments eau be carried out. Runs on two 
batteries. Price $1.75. ty Mail extra $ .18. 

Who says he can't own a wireless? 
H. & M. 500 MILES RECEIVING SET. 

(Mounted ou a solid oak base.) 
This consists of a cmnbination electro-

lytic and mineral detector; 75 ohm nickeled 
case, exceptionally sensitive receiver and 
telephone cord; tuner 4% x 2-inch latest 
type, wound with bare copper wire; piece 
of silicon•, 1-Inch Wollaston wire; 2 in-
sulators; 65 feet aluminum aerial wire. 

Price $1.75. By Mail extra $ .18. 
Address Dept. M. 
Send for circular M—post card will do. 

HUNT & McCREE 
(The House of Wonderful Values) 

General Offices NEW YORK Laboratories 
92-94 Murray St. 255 Washington St. 

A. 3.—This is too long to be handled 
in detail here. Briefly it may be said that 
a circuit in which there are inductance 
(helix) and capacity (condenser) will oscil-
late (that is, the current in it will oscil-
late) at a definite frequency or number of 
times per second. These oscillations, when 
confined to a closed circuit are very power-
ful; and when this circuit is properly 
coupled to the open, or aerial circuit, more 
energy will be radiated from the aerial than 
if these instruments were not used. 

GROUND CONNECTION. 
(1974.) Raymond Campbell, Connecti-

cut, writes: 
Q. 1.—There is a spring in our cellar, 

the water in it is two feet deep and three 
feet wide. There is a lead pipe connected 
to it with a pump at the other end. Would 
this spring be a better ground for long dis-
tance wireless work than an outside ground 
five feet deep? 

A. 1.—It all depends on how much sur-
face the outside .ground has. As a rule 
grounds in water that is nearly pure are 
not very good unless they extend over con-
siderable surface. 

Q. 2.—Please give dimensions for a 
tuning transformer to pick up stations of 
1500 metre wave-length, the aerial being 
50 feet high at one end. 45 feet at the other, 
four wires eipitteen inches apart. 

A. 2.—Make the primary 4 inches 
diameter. 5 inches long, wind with No. 24 
enameled wire. Secondary 31A inches 
diameter, 5 inches long, wind with No. 26 
or 28 enameled wire. Put slider on 
primary and a six point switch on second-
ary. 

Q. 3.—Is galena as sensitive as perikon 
and ferron? 

A. 3.—Perikon is regarded as being the 
most sensitive. 
DUPLEX WIRELESS TELEGRAPHY. 

(1975.) A. E. Hapeman, Connecticut, 
asks: 

Q. 1.—Is it possible to connect two re-
ceiving sets to one aerial in such a way as 
to receive two different stations at the 
same time? 

A. 1.—Yes, it is possible. 
Q. 2.—How does one commercial sta-

tion start to call another. i. e., does it give 
the call of the station it wishes to com-
municate Nvith, then its own call? 

A. 2.—Yes, the call of the wanted sta-
tion is sent out several times in succes-
sion and then the call of the calling station. 
This procedure is repeated until the sta-
tion called answers or the calling station 
gives it up. 
Q. 3.—What signal does a station make 

when it makes a mistake? Does it start at 
the beginning of the last sentence? 

A. 3.—Most operators simply use the 
question mark to indicate a mistake: 
others use the abbreviation MSK. while 
others use Bk. In starting over after a 
mistake the usual practice is to repeat the 
last word spelled correctly. 

SPARK COIL VOLTAGE. 
(1976.) Nelson M. Theodore, Massachu-

setts, writes: 
Q. 1.—Please tell me whether I can use 
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ANTENNA SWITCH 

To those desiring the best we present our Aerial Switch No. 
SI. Send 2c. stamp for descriptive matter and catalogue. 

THE MERKER-FLOCKER ELECTRIC CO. 
957 Liberty Ave., Pittsburgh, Pa. 

EVERY PROFESSIONAL 
OPERATOR 

knows that the use 
of sliders In tuner 
construction has 
been one of the 
weak points In wire-
less. We have over-

come this in our Professional tuner by the 
use of switches instead, with the result that 
we get greater selectivity, distance, louder 
signals, quicker tuning and more convenience 
to the operator. In tuners the best only is 
good enough, and we make it. 
MILLER WIRELESS INSTRUMENT CO. 

SUS Ballard Avenue Seattle, Wash. 
Send 4 cents postage for catalogue. 

This metal fan can be attached 
to any sewing machine having a 
screw or knob in the center of the 
balance wheel, produces a delight-
ful breeze, ventilates at the same 
time and purifies the air in shops 
or dwellings. This fan is safe, 
noisless and 110 expense for its op-
eration Directions with each set. 
Price $1.00. by mail extra, 20e. 

ATTACHABLE FAN CO. 
SO We.t. 124th Si.. New York City 

WIRELESS OPERATORS 

Buy Wireless Apparatus that is made in Canada. Such as 
Transformers, Spark-Gaps, Sending Condensers, Rotary 
Spark-Gaps, Helix, Tuning Coils, Loose Couplers, Fixed 
and Variable Condensers, Detectors. Small Portable Sets. 
Send 2 cents for particulars. Watch nest month's advertise-

rY1,11. G. S. CROWTHER 

1414 Pembroke St., Victoria, B. C., Canada 

Via Wireless 
S. O . S.  S 0 5 — 

Yours can be the thrill of receiving or sending wireless 
messages over many miles provided a 

T hordarson Flexible 
Step-up 

Transformer 
forms part of your appar-
atus. Power varied by sim-
ple turn of thumbscrew. 
Connects directly to mains 
—no switches, resistances 
or choke coils needed. Two 
types-10,000 and 20,C00 volt 
output. Special windings 
to order. 
Fine for Generating 

Ozone. Testing insulation, 
Electro-Static Separation 
etc. Alternating current 
only. 

The BEST. Quality 

considered, the 

CHEAPEST. 

Write for full information and 

prices TODAY. 

Thordarson Electric Mfg. Company 
224 South Jefferson St , Chicago 

DETECTORS. 
Ç Perikon, Silicon and all other mineral and 

solid rectifier detectors, are covered by pat-
ents owned by this Company, and all infringe-
ments will be prosecuted to the full extent of 
the Law, including makers, users and sellers 
of such detectors, or supply and repair parts 

thereof. 

WIRELESS SPECIALTY APPARATUS COMPANY 
126 State Street 

I tv, 

Our Loose-Coupling Tuner Cealneactertei;; l efficiency of your station fully 50 per cent. Price complete, t8.00 
I - Send 2c stamp for complete catalogue, No postal. answered. "r 

THE I. W. T. WIRELESS CO., 1040-a Broadway, Brooklyn, N. Y. 

The Efficiency of Our Instruments 
ARE KNOWN THROUGHOUT THE COUNTRY 

New Catalogue of Wireless Goods 
We have just issued a new catalogue. Don't 

fail to get it; it shows apparatus of QUAL-
ITY, at prices within reach of everyone. Sent 
on receipt of 4 cents in stamps to cover mail-
ing. 

GLENN SABIN it CO., 

29 South East St., Amherst, Mass. 

I"Inwesco -Spark Coils" 
BEST ON THE MARKET 

Also Electrolytic and Mineral Detectors, Variable 

1 and Fixed Condensers 
:-WRITE FOR INFORMATION: 

Inweseo-Works, West New York 
New Jersey 



74 MODERN ELECTRICS 

TUNING TRANSFORM $8.00 

The neatest and most compact tuner on the 
market. Primary is wound with bare wire, 
secondary with green silk covered wire. Has 
all the merits of ALL the $15.00 tuners. Tube. 
are hard rubber composition so wire cannot 
loosen. Notice unique slider construction. 

WALLACE 8c CO. 
59 Fifth Ave. New York 

f(ICTST WHAT YOU NEEL:  

HIGH GRADE 

Complete Wireless and X-Ray 

Apparatus 

Mercury •Sc Electrolytic Interrupters 

Rotary Spark Gap 

Spark Coils 

WRITE TODAY FOR PULL INFORrIATION 

INWESCO-WORKS 
NEW YORK NEW JERSEY. U. S. A 

r.—r1 ROTARY SPARK WHEEL 
PRICE $3.00 

Made of aluminum, weight 
3% pounds, diameter 9 inches. 
Made to fit any size shaft. 
Will work up to 2 K. W. 
Increases your efficiency at 
least 25 per cent. Send 2c. 
stamp to-day for our catalog. 

Superior Wireless Instrument Co. 
407 Rhode Island St. 

Buffalo, N. Y. 

High Grade Loose Coupler, $4.50 
This was designed by a Government Wireless Expert, tested at 

many commercial stations throughout the country and found to he 
superior to any other made. The ends and tubes are of solid hard 
rubber. It is wound with silk covered wire, and presents a very 
beautiful appearance. We guarantee this to satisfy you in every 
respect. All express charges will be prepaid. Galena and Silicon 
large pier, 10 gents. 

STEINMETZ WIRELESS MFG. CO. 
Prospect Ave. Roland Park, Baltimore, Md. 

e 

LICENSED AGENTS FOR THE SALE OF 

F'ERIKON CRYSTALS 
13,Y,:.hre.r.::t7,7:,:trl; $1.00 per Set 

LONG DISTANCE WIRELE1ÇS CO. SUPPLIES 

CEO. S. SAUNDERS & CO. 
168 Wilingten Street BOSTON, MASS. 11 Devossifire Street 

crowfoot cells on an open circuit with suc-
cess. 

A. 1.—No, these cells are intended for 
closed circuit work, and require that cur-
rent be drawn from them at least half the 
time in order to keep them in good condi-
tion. 

Q. 2.—How many volts corne from the 
secondary of a one-inch spark coil? 

A. 2.—This depends on the length of 
the spark gap. It requires about 20,000 
volts to jump one inch between needle 
points. 

REWINDING MAGNETOS. 
(1977.) Ernest Ellis, Illinois, says: 
Q. 1.—I have a Stromberg-Carlson 5-

bar switchboard generator having an 
armature about 31iix 1 /4 inches. wound full 
of wire like the enclosed sample. Would 
it be practicable to rewind it to give a cur-
rent suitable for a light on a motorcycle— 
the armature to be rotated by a tire pul-
ley, and if so, what size of enameled wire, 
and how much must be used. 

A. 1.—Use No. 20 B&S. This will give 
you about 4 volts. Weigh the wire now 
on the armature and use about the same 
amount. 

Q. 2.—Please give dimensions, size, and 
quantity of wire, etc.. of a tuning coil which 
would give good satisfaction in receiving 
from two miles up to about two hundred. 
I have 1r4 pounds No. 22 enameled wire 
and 1 pound of No. 24. 

A. 2.—The distance has no influence on 
the dimensions, winding, etc.—wave length 
is the governing factor. The dimensions. 
etc.. included in your third question are 
O. K., diameter 6 inches. length of winding 
13 inches. size of wire No. 22. amount re-
quired 1.4 pounds. Equip it with 3 sliders. 

HOT WIRE AMMETER. 
(1978.) Joe Kisser, Minnesota, inquires: 
Q. 1.—Will a hot wire ammeter improve 

a twenty mile sending set? 
A. 1.—If you use a tuned sending set, 

yes—if not, no. 
Q. 2.—How many feet of aluminum 

helix wire No. 6 B. & S. gage should I use 
with a 2/A inch coil, for sending? 

A. 2.—This depends on how great a 
wave-length you wish to use. About thirty 
feet. wound on a frame ten inches in diame-
ter with the turns spaced inch should be 
satisfactory. 
Q. 3.—I live in a hollow. Would it be 

better to put up an inclined aerial with 
one end up one of the hills or to put up a 
flat topped aerial in the hollow? 

A. 3.—Get your aerial un as high as 
possible. If you can't get both ends up. 
get one up. Have the low end toward the 
direction from which you desire to re-
ceive the greatest distance. 

RECEIVING CONDENSER. 
(1979.) Edward P. Kennedy. Kentucky. 

asks: 
Q. 1.—How many square inches of tin-

foil should a receiving condenser contain? 
A. 1.—These condensers contain from 

50 to 150 square inches. depending on the 
capacity required. 

Q. 2.—Could numbers 24 and 32 B. & 
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WIRELESS AMATEURS ATTENTION! 
We are pleased to announce 

that we are now prepared to 
satisfactorily supply your wants 
in the Amateur Wireless and 
Experimental field. 

We are now regularly car ryin 
in stock a full stock of the fam 
one E. 1. Co. products, in ad 
dition to our regular line of 
electrical supplies. 

Send 2e postage today for on r 
catalog giving complete Infor-
mation and price, of our entire 

line. 

M. MI.TICT.LICEt. 

18 DEVONSHIRE ST. 

29 EXCHANGE ST. 

BOSTON. MASS. 

  III-GRADE WIRELESS  
AND ELECTRICAL SPECIALTIES 
You save money when buying your wireless 
instruments from us. The best and largest 
stock in the east at prices that will surprise 
you. 

Send for Catalogue. 

JOHN Y. PARKE & CO., 
129 North 7th Street 
PHILADELPHIA. PA. 

BIG EAUUIVEn CATALOG 
Mailed for 8c. stamps or coin, which you may deduct 
from filet order of 81.00. Most elaborate Catalog of 
its Wad published. 75p Wireless Instruments for com-
mercial and experimental use; 20 p. Telegraph Instru-
ments:30 p. Motors and Dynamos all sizes; 15 p. Flee-

lights and Miniature Lampe; 115 pp. Microscopes. Lighting Plants, Launch 
Lsghting Outfits, Miniature Railways. Medical Coils. Mechanical Tools 
Books and General Electrical Supplim. Save Money on anything 
E eetrical by netting this Catalogue. 
J. J. DUCK. 432-434 St. Clair St.. Toledo, Ohio 

WIRELESS—BIG OUTFIT—$3.75 
The new perfected set contains Mineral »elector, 75 ohm Nicit-
el Receiver, Receiver Cord, Aerial Switch, Spreader., Aerial 

Wire, Insulators, Special Spark Ca, 
Spark Gap, Leyden Jar, Key, Codes, 
Directions, etc. All hooked up and 
mounted on neat base. Absolutely tLe 
best set ever offered by anyone, any-
where for $3.75 and the only guaran-
teed outfit at this low price. Range 

sending, 1-4 mile, receiving Pai miles. Send 
for catalogue. 

THOMAS M. ST. JOHN. 1346.14 NINTH AVE., NEW YORK 

CORUBIA'S 

PRACTICAL GAS LIGHTER 
WORKS LIKE MAGIC 

.The only gas lighter on the market 
to-day that never fails and sold 

with an unlimited guarantee. 
Why use matches, when we 
know it to be an author-

ized stated fact that 90% 
of fires are caused by 
, the reckless use of them? 
All our agents are mat-
big money. Get in line 
and be convinced. 

daanple maned to agents postpaid upon re-
ceipt of 25 cents. 

CORUB1A MANUFACTURING CO. 

'1 Third Avenue New York 

2.13 
Tuning Coil, No. 700 in our Catalogue No. '701, 12 inches long O1.60  

Potentiometer, No. 900 in our Catalogue  .90 
  1.00 

Famous Detector, No. 605 " "  . .. 
Variable Condenser, No. 800 in our Catalogue  2.00 

Send a two-cent stamp for our catalogue. No 
attention paid to posters. 
The Broadway Wireless 8 flectrical Nov. Co., 780 Broadway, Brooklyn, N. T, 

SECONDARY UNITS 

Something New in Secondary windings for Wireless 
ransformers and Spark Coils. 
Prices for Secondary Units are practically equivalent to the 

weight of wire they contain at List Price of Magnet Wire. 

Secondary Units for Open Core Transformers. 
K. W.-10 Units required.—$.85 each, or 10 for 98.10 

56 K. W.-12 Units required.-1.00 each, or 12 for 11.40 
1 K. W.-16 Units required.-1.52 each, or 16 for 23.10 
2 K. W.-20 Units required.-2.44 each, or 20 for 46.36 

The quantity and size of wire in these units is as follows: 
K. W.-10 Units.— 4.i total pounds, No. 34 S.C.C. 

IA K. W.-12 Units.— 9?'≤ total pounds, No. 32 S.C.C. 
1 K. W.-16 Units.-25'6 total pounds. No. 30 S.C.C. 
2 K. W.-20 Units.-64% total pounds. No. 28 S.C.C. 

Balance of Transformer specifications will be furnished 
free with each order for complete Secondary. 

Must go by express. Send 2c stamp for descriptive matter. 

DAWSON Be WINGER ELECTRIC CO., 
729 So. Dearborn St., Chicago, Ill. 

WIRELESS SUPPLIES 
We carry a com-

plete line of Exper-
imental de Amateur 
Wireless Equip-
nental including a 
full stock at all 
times of the famous 
E. I. Co. products. 
We have the best 

goods at the most 
economical prices 
and guarantee 
prompt deliveries. 
Send 2c Postage TODAY for Our Complete Catalog 

ADDRESS, H. W. HAYWOOD 

C / o  STUART HOWLAND CO. 
1-8 WINTHROP SQUARE BOSTON, MASS. 
12-36 OTIS STREET 

WIRELESS BARGAINS 

Fixed Condenser, No' 629 " 
46 lt No 625 " tt 

LOWEST WIRELESS PRICES 
Tuning Coil, 8 inches long, postpaid $1.00 
Tuning Coil, 12 inches long, postpaid  1.50 
Telephone Receiver, postpa iii   It, 
Fixed Condenser, finely finished, postpaid. .85 
Zinc Spark Gap, adjustable, postpaid  .40 

Alum. Aerial, complete ready to put up  1.00 
Price list sent free on request. 

VAIL SUPPLY CO., 265 Ninth St., Wlyn, N. Y. 
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COMMERCIAL WIRELESS RECEIVERS 
UP TO 3000 OHMS 

The pods, relation .,f Resistanee 
Inductance a...I Ampere Turn, 
wind, gives a Wireless Receiver a 
proper degree of SENSITIVENESS 
is the unexcelled feature of our 
instrument which induced the 
IT. S. and otherOovernments. The 
Marconi Co. and Ocean Vessels t.. 
adopt sanie. 

SAT' SFACTION GUARANTEED OR MONEY REFUNDED 
:tun° ohm Sets $1.50 20000inttsvis 61;.75 1. 11,1 (11.111 II inerva 12.75 

AMATEUR BARGAIN RECEIVERS 
111,11/151, Sty], :SI 17 56111/Inn Stv1.•. 

1 UNIVERSAL DETECTORS 

S 1 ...ow $1 1:, I. et Jolt ti.•. el..lo 

SPARK GAPS for Up to 50 
ie 

g 

1112 01 sin 

se , 

FOR 1-2 K-W., $2.50 
Smaller sire for 2 inch 

011.43 

UNIVERSAL 

DETECTORS 

For Electrolyte and 
Minerals 

$1.15 

STORAGE BATTERIES 
NOT A CHEAP MAKE 

BUT A RELIABLE PRODUCT (REAP 
2 5-1, 12 .5115, 

4 
4 
4 

40 
60 
25 • 

1.41) 
1.55 
2 12 

:1. 
4.1,11 4.:t11 
5. 211 

5.72 
11. >4) 
8.60 

op,. request. State si,n wanted and send it 
y t rent ittsuc.• t. ,..lay. b.•tol ›tstutps for all Iderature. 

COSMOS ELECTRIC CO. 
138-M Liberty St. New York 

T. W. C. TRANSFORMERS 

RELI A ISLE 
EFFICIENT 25% OVERSIZE 

PERFECT CONSTRUCTION 
Highest quality Reasonable Prices 

1-4 K. W. $12.00 1-2 K. W. $18.00 
"Compare These Pr ces With Others" 

ONE YEAR'S GUARANTEE 
EVERYTHING IN THE TRANSMITTING LINE 

Send Stamp for Catalogue 

A Few M Agencies Open Address Dept C. 

TOLEDO WIRELESS COrIPANY 
DEPT, D. TOLEDO, 01110 

Experimenters' Supplies 
Raw Materials, Parts and Finished Apparatus for all designs de-
scribed in the current and back numbers of tide magasine. Bases 
for detectors, spark gaps. transformer iron, wire, crystals, etc. 
Most Complete Line of Wireless Apparatus on the nettle Coast 
at Eastern Priem Write for prices or your requirements, 

Haller-Cunningham Electric Co. 
428-A Market Street. SAN FRANCISCO, CAL 

When writing, please mention "Modern Le-trios.' 

S. gauge wire be used successfully on the 
primary and secondary of a loose coupler? 

A. 2.—Yes, these sizes would be suit-
able. 
Q. 3.—Would a lead-in running under 

a tin roof affect my sending and receiving? 
A. 3.—Yes, the roof would cut down 

considerably your range both for receiving 1 and sending, especially so if the tin roof 
is grounded through the rainspouts. 

AUTO TRANSFORMER. 
(1980.) Thomas W. Benson, Pennsyl-

vania, says: 
Q. 1.—Please give details for the con-

struction of an auto-transformer for hand-
ling voltages from 10 to 110 in steps of five 
volts. 

A. 1.—Our book "Construction of Wire-
less Instruments" contains, beginning on 
page 74, a description of such a trans-
former. The price of the book is twenty-
five cents postpaid. 
Q. 2.—I would like a formula for a var-

nish or stain giving a glossy black finish. 
This should have fairly good insulating 
properties, as I wish to use it on electrical 
instruments. 

A. 2.—Black asphaltum varnish is a 
good insulator and has a finish like black 
enamel. If you don't want so high a gloss, 
black shellac (ordinary orange shellac 
mixed with lamp black) should be satis-
factory. The first is better for metal work 
'and the other is better for woodwork. 
:Either may be had at any good paint or 
,hardware store. 

METAL AERIAL MASTS. 
1 1 (1981.) Cha Sing, Hawaii, writes: 

Q. 1.—I had my aerial supported on two 
iron pipe masts on top of a wooden build-
lug. A friend told me that by using iron 
pipe for masts I would lose a part of the 
energy, because the iron pipe would absorb 
part of it. Is he right? 

L .. A. 1.—Yes, he is right. The effect of 
the iron pipes may be lessened to some ex-
tent by insulating the poles from ground 
and by breaking them up into short sec-
tions by means of insulating joints. The 
guy wires should also be broken up by 
means of insulators. 

Q. 2.—I made a tuning coil 21 inches 
long lw 6 inches in diameter, and wound 
with No. 22 enameled wire. How many 
metres, and is it too big for my station, 
which includes: This tuner, a variable 
condenser of 17 plates 1-16 inch apart. 
electrolytic detector, fixed condenser. 
potentiometer, a pair of 3200 ohm phones, 
and batter;? My aerial is 70 feet high at 
one end. 40 feet at the other and is com-
posed of 6 No. 14 aluminum wires spaced 
18 inches apart. 

A. 2.—No, you should get satisfactory 
service from it with your set. The wave 
length of the coil is about 1500 to 3000 
metres. 

NUMBER OF AERIAL WIRES. 
(1982.) G. W. Harris, Massachusetts. 

writes: 
Q. I.—I have an aerial forty feet long., 

fifty feet high at one end, and twenty-fly , 
feet high at the other end. It- is composed 
of 4 aluminum wires arranged in a loon. 



Mecograph Company, 
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Here's a Mecograph Premier 
A telegraph transmitter perfectly 
adapted for Wireless or Land lines. 
Accurate and scientific in design. 
Adjustments simple and practical. 
Solid BrassConstruction and hand-
some finish. 

From Factory to You 
Price $8.00 

WRITE TO-DAY FOR FREE DESCRIPTIVE CIRCULAR 

320 Frankfort Avenue, Cleveland, Ohio 

I F YOU ARE LOOKING FOR A SENSITIVE RECEIVER 
I THAT WILL INTENSIFY THE VIBRATION SO THAT 

THE MESSAGE CAN BE READ ACCURATELY AND EAS-

ILY, AND ONE THAT IS GUARANTEED RELIABLE, BUY 

'The Kind 

That 

Satisfies' 

Send for 

Booklet 

20- M -3 

The Holtzer-Cabot Electric Co. 
BROOKLINE, MASS., AND CHICAGO, ILL. 

THE DIXIE IRON BOX BELLS 
AND BUZZERS 

PIVOTED ARMATURE 

The Latest Improvement in Bells 

, Rust Proof wi Bug Proof 

Lei Dust Proof Fool Proof 

All the advantages of all the others and some new 
ones besides. 

Sizes 234 inches, 3 inches and 4 inches and Buzzers. 

From any dealer or direct from Manufacturer. 

Edwards & Co., Inc. 
140th and Exterior Streets EDWARDS 

NEW YORK CITY 

Manufacturers of Electric House Goods of Quality for 40 Years 

d1111•11ffl1111.1111MIIIIIMIIIffl.  
When writing, plenFe mention "Modern Muffles." 
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The Blitzen Tuner 

Constructed entirely of hard rubber.on a mahogany 

base. Thirty primary and twelve secondary contact 
points. The price is Fifteen Dollars. Our new 

literature is full of surprises; sent for 4e stamps. 

CLAPP-EASTHAM COMPANY 

143 Main St., Cambridge, Mass. 

Ayletvorth Agencies Co. J. J. Duck 
143 Second street 430 St. Clair Street 
San Francisco, Cal. Toledo, Ohio 
Western Sales Agents Central Sales Agent 

When writing, please mention "Modern Electrice.' 

Wireless Supplies 
Electrical Novelties 

Boys in Chicago and vicinity are it.vited 
to call at our store and look over our 

lines, We are Western Distributors for 

THE ELECTRO IMPORTING CO. 

Same Catalog. Same Pricea 

Auto-Coberer, Like Cub—Special 35e. 

Anderson Light & Specialty Co. 
KNOWN AS 

Le Salle Light Store 

140 No. Le Salle Street - -lose° 

Opposite New City Hall 

ILECTRICS 

When writing, please mention "Modern Electrice." 

Would more strands increase the effective-
ness of this aerial? 
A. 1.—Yes, if you keep them the saine 

distance apart as at present. If you put 
them on the same spreaders your aerial 
will not be so good. 

Q. 2.—I have a double slide tuning coil, 
a single slide tuning coil, silicon detector, 
variable condenser, fixed condenser, poten-
tiometer with one cell of battery, also a 
pair of 1500 ohm receivers. Please show 
me the best hook-up for this set. 

A. 2.—Here it is. 

PETITION TO PRESIDENT 
TAFT. 

(Continued from Page 28.) 

concerns usually acquire nearly all im-
portant patents in their field, to the 
great damage of the nation because of 
the restraint of competition and be-
cause of the resulting tendency of 
such inventors to seek protection for 
their inventions by trade secrets or 
else to cease inventive work. 
The opinion is expressed that efficient 

protection by patent of new and useful 
inventions would offer to the average 
American manufacturer one of the best 
methods of meeting foreign competition 
and would, in addition, improve quality, 
reduce first cost and stimulate fair com-
petition, with resulting benefit to the en-
tire nation. 
The terms of the resolution concluding 

the above recitation are as follows: 
"The Inventors' Guild, composed ex-

clusively of independent and experienced 
inventor-patentees, does hereby respect-
fully ask the attention of the President 
of the United States to the urgent need 
of reforms in the Patent Office and also 
in the courts which hear and decide pat-
ent causes, and hereby requests the Pres-
ident to recommend to Congress the ad-
visability of appointing a committee to 
confer with experienced and representa-
tive inventors with the object of prompt-
ly accomplishing such reforms as will re-
sult in more effectively carrying out the 

(Continued on Page 82.) 
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rBRANDES SUPERIOR WIRELESS RECEIVERS 
  This testimonial is one of the many we receive regularly: 

" Having given a pair of your 2000 ohm Superior type wireless receivers a 
thorough test in comparison with others for the last year, I take pleasure in saying 
that they surpass any other 'phones I ever saw and I have compared them with sets 
claimed to be the best made. 

With an aerial 85 ft. high, 95 ft. long, I have heard the following stations: 
NPB Sidra, Alaska, 1800 miles, 11:00 P. M. 
NAX Colon, Panama, 3000 miles, 10:35 P. M. 
MAR Key West, Fla., 2500 miles, 6:20 P M. 

Honolulu, and a number of Canadian stations, the former 2200 miles and the latter all 
over 1000 miles in very loud, and as my instruments are all of my own make, I lay my 
good success to the phones. 

J. E. W., SANTA ANA, CAL. 
Complete 2000 ohm set, $5.00 

If the receivers do not meet with your approval, you may return them, and your 
money will be refunded Immediately. 

C. BRANDES, Inc., 111-113 Broadway, New York 
i SANFRANCISCO, FORD KING, 623 BALBOA BLDG. 

Agents for LOSANGELES, C. B. COOK ELECTRIC CO., 745 So. SPRING ST. 
CHICAGO, DAWSON & WINGER ELEC. CO. 729 S. DEARlic,i: \ ST. 

79 

"Bwaemo" Introductory Inducements until further Notice 
"BW1EICO" Special Sending Helix, wound with 1-2 Inch brass 

ribbon, double slide, four large binding posts, Size 111.4 x 7 x 5 1.2, 
$11.50; "BWAENCO" improved Adjustable Spark Gap, 85e; "BWAEN-
(10”Vari able Tubular Type Condenser—Best and Most Reliable, $2.00; 
.BWAENCO" MINERAL BARGAINS • 'GALENA" IRON PYRITES, 
(PERRON) FRANKLINITE, PER OZ., 10e.; "BWAENCO. MINERAL 
BARGAINS SILICON. CARBORUNDGM, BORNITE, PEROXIDE OF 
LEAD, PER OZ., 20e. ; "BWAENCfr MINERAL BARGAINS. ZINCITE 
AND COPPER PYRITES IPERICON) PER SET, 115e, ; No. 24.28. 
Enameled Wire, per lb., 50e ; No. 18-22 Enameled Wire, per lb., 40e; 
No. 844 Aluminum Wire, Helix or Aerial, per lb., 50e. 

BROOKLYN WIRELESS & ELECTRICAL NOVELTY CO., Inc. 
766 Broadway. Brooklyn, New York City 

Send Stamp for BIG BARGAIN BULLETIN, h0. 112. 
No postals answered 

NOTE—TO THOSE WHO CAN CALL. WE WOULD SUGGEST AT LEAST 
ONE CALL AND THEREBY BE CONVINCED THAT WE ARE 

" The Real Wireless Bargain House" 

"BWAENCO" MARK OF MERIT 

WIRELESS SPARK COILS 
These coils are designed especially for 

Wireless Telegraphy and High Frequency 
Work. We believe our coils the most ef-
ficient made. A trial will convince you. 

% inch  $2.00 
% inch   3.00 
% inch   3.65 
1 inch   3.95 
1% inch   5.50 
2 inch   7.75 
3 inch  15.50 
4 inch  25.00 
8 inch  50.00 

Not mailable. 

FLETCHER-STANLEY COMPANY 

No. 32-34 Frankfort Street, New York City 

ANNOUNCEMENT 

THE DEMANDS for our product have recently become 
so great as to entirely overtax our present facilities 
for handling the business, and a radical change has 

been absolutely necessitated. We have decided to remove 
to an eastern city, and establish facilities which shall be fully 
adequate to meet the demands which are placed upon our 
product. This change necessitates the temporary abandon-
ment of any attempt to handle orders, and we therefore re-
quest that our many friends and patrons withhold their favors 
until we are newly established, and in a position to render 
them more efficient service. We greatly regret that such an 
interruption is necessary, but wish to give assurance that we 
will soon be in a much better position to promptly and effi-
ciently handle the business, and to supply an even more 
highly perfected product. We are in the meantime preparing 
to issue a greatly enlarged and more fully illustrated catalog, 
with many changes in our line and quotations. 

Watch the coming issues for our opening announcement. 

STANDARD WIRELESS EQUIPMENT CO. 

288 WILCOX ANNEX, LOS ANGELES, CAL. 

When writing, please mention "Modern Eleetrics." 
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Classified Advertisements 
Advertisements in this department 5 cents a 

word, no display of any kind. Payable in ad-
vance, by currency, check, money order or stamps. 
Count 7 words per line. Minimum, 4 lines. 

5% discount for 3 insertions 
10% discount for 6 Insertions 
15% discount for 9 insertions 
20% discount for 12 insertions 

within one year. 
With 55,000 subscribers we have over 275,000 

readers of MODERN ELECTRICS, which makes 
it one of the cheapest high grade classified me-
diums in the United States. 
Advertisements for the May issue must be in 

our hands April 20th. 

Syracuse, N. Y., U. S. A 
Modern Electrics, 

New York. 
Gentlemen: 

Inclosed please find $1.30 in stamps for which 
please renew my advertisement under Books. 
We are very glad to state that we have had splendid 

results from the advertising you have done for us. 
Yours very respectfully, 

MB /C THE SCIENTIFIC BOOK SHOP. 

AERONAUTICS 

CHAMPION RACER OF "CECIL PEOLI." Of-
ficial record 1,691 feet. Half size drawing with 
instructions for building and flying, 23e. 
Complete Plan, drawn to scale, with full in-

structions for building the only Wright 3-ft. Bi-
plane Model that is absolutely guaranteed to fly, 
25c postpaid. 
Drawing and directions for 3-ft. model Bleriot 

Monoplane, 15e. 
5 Cents brings our new up-to-the-minute cata-

log, 40 pp., fully illustrated; includes rules for 
holding Model Contests. 

Ideal Aero Supply Co., 86-SS West Broadway, 
New York, N. Y. (2)+ 

BLUE PRINTS-40 sq. ft., giving every work-
ing detail of machine, together with instructions 
in building and flying. By mail $5.00. Aviators' 
Exchange, 58 W. Washington St., Chicago, Ill. 

AGENTS WANTED 

BIG PROFITS selling "Vulcan" Fountain and 
Stylo Pens. Well advertised; quick sellers. Write 
for catalogue showing liberal discounts. Ullrich 
Co., Dept. 9, 135 Greenwich St.. New York, N. Y. 

AUTOMOBILES 

AUTOMOBILES. Save dealer's profits, buy 
direct from the owners. I have all makes run-
abouts from $50 up; touring cars from $100. 
Don't purchase any car until you get my prices; 
all guaranteed for one year. M. E. King, Automo-
bile Broker, 213-217 West 125th St., New York 
City. (1)÷ 

BOOKS, BLUEPRINTS AND FORMULAS 

3,000 RECIPES, FORMULAS, AND TRADE 
Secrets. 368 pages. 25c prepaid. Catalog on 
Mechanics, Engineering, Electricity, Trades, etc., 
free. Box 311, Scientific Book Shop, Syracuse 
N. Y. 

WE ARE DESIROUS of obtaining some ad-
ditional copies of April, 1908, and January, 1909, 
of Volume No. 1. Mail them in and we will remit 
promptly. Modern Electrics, 231 Fulton St., New 
York. 

BUSINESS OPPORTUNITIES 

I'LL SHOW YOU how to start a profitable Mail 
Order business of your own, quickly, inexpen-
sively and sensibly without any advance pay-
ment, if honest. Expert, P. 0. Box 1615-M, New 
York City. 

ELECTRICAL APPARATUS 

1000 GUARANTEED POCKET AMMETERS for 
testing batteries. Handsomely nickelplated. Each 
Instrument in a chamois leather case, 25e postpaid. 
Stamps taken. Auto Repair Co., 521-23 West 144th 
St., New York. 

FOR SALE 

BICYCLE RIDERS—Express money order for 
$1.75 brings you post paid ten articles, value 
$2.00; cement, rubber plugs, metal plugs, tire 
tape, plug pliers, frame pump, pair handle grips, 
pair trouser guards, spoke wrench, screw driver. 
(United States only.) Leroy Magee, Madison St., 
Newark, Wayne Co., New York. 

WESTINGHOUSE 3% K. W. Comp. Generator, 
1125 R. P. M. 100-125 V. Best Condition. C. H. 
Field Rheostat, 24 ft. new Rubber Belt, Bargain. 
F. O. B. Newport, Cash. L. A. Scribner, New-
port, N. H. 

10,000 HAND DRILLS, 35e each, with five as-
sorted drills in handle. Regular price $1.00 each. 
Postage 15e. Dealers get busy. Jobber, 3525 
Broadway, New York. 

FOR SALE—Perfect transmitting and receiving 
instruments, a bargain. Send for photos and 
prices. E. W. Cole, 2370 Vermont Ave., Toledo, 
Ohio. 

FOR SALE—Complete set Murdock 1,000-ohm 
receivers, $3.50. One good tuning coil, 75e. Harry 
Myers, 402 W. Renssulear St., Bucyrus, Ohio.  

TWO PRIVATE LINE TELEPHONES, cost 
$25, a bargain, $8; 40-watt hand power dynamo, 
$3. Geo. Heikel, E. Lansing, Mich. 

3,000 ADVERTISING STICKERS $1.00. Every-
thing low. Catalogue mailed. Walter's Printery. 
33 Myrtle Ave., Brooklyn, N. Y. (10) 

HELP WANTED 

LOCAL REPRESENTATIVE WANTED. Splen-
did income assured right man to net as our repre-
sentative after learning our business thoroughly 
by mall. Former experience unnecessary. All 
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 in-
dependent for life. Write at once for full par-
ticulars. Address E. R. Marden, Pres. The Na-
tional Co-Operative Real Estate Company, L599 
Marden Building, Washington, D. C. 

ELECTRIC METERMEN wanted in every state 
—$900-$1,800 yearly. Rapid introduction of elec-
tricity creating new positions daily. We will fit 
you for a splendid position and assist you to get 
It. Booklet giving full _particulars sent free. 
Write for it to-day. Fort Wayne Correspondence 
School, Dept. 50, Fort Wayne, Ind. (7)44 

WHY NOT PREPARE for Civil Service Exam-
ination? Teaching? Stenographer? Bookkeeper? 
Stationary Engineer? Electric Wiring? Electrical 
Engineer? Mechanical Engineer? Mechanical 
Draftsman? Electric Wiring? Matriculation, $5. 
Tuition free. Mail course. Address Carnegie Col-
lege, Rogers, Ohio. (1)41 
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. 

WANTED—Active man in each locality. To 
Join this Society. Sick, accident, death benefits. 
And introduce our Memberships. All or spare 
time. $50 to $500 a month. Write for plans. 
Box AQ-293, Covington, Ky. (1)4. 

I WILL START YOU earning $4 daily at home 
in spare time silvering mirrors; no capital; free 
instructive booklet, giving plans of operation. 
G. F. Redmond, Dept.  A. G., Boston, Mass. (9)÷ 
EARN GOOD PAY copying addresses; particu-

lars six stamps. Hinchey, 177, Middleport, N. Y. 
(2) 
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GAS CONSUMERS 

SAVE 50e to $5.00 ON YOUR GAS BILL every 
month with our Governor. A great invention. 
Write to-day for free circular. Specialty Supply 
Co., Desk E., Kewanee, Ill.  

INSTRUCTION 

PRACTISING ACCOUNTANT offers special in-
troductory course of instruction, complete with 
books, in modern bookkeeping, $12. Easy pay-
ments. Clarke K. Hunter, Consulting Accountant, 
Box 132 Sta. "A." Boston, Mass.  

FREE—Illustrated Book on Hypnotism and 
other occult sciences to all who send their ad-
dress. Write to-day and learn how to influence 
and control others. M. D. Betts, Sta. 174, Jackson, 
Mich. (1)4. 

LEARN VENTRILOQUISM at home. Particu-
lars for stamp. M. Bailey, Box 253, St. Paul, 
Minn. (1)+ 

MACHINERY AND TOOLS 

FOOT AND ELECTRICAL and power engine 
lathes; hand and power planers, shapers and 
drill presses; the most modern; the most prac-
tical; various attachments; supplies. Shepard 
Lathe Co., 134 W. 2d St., Cincinnati, Ohio. (7) 

MOTORCYCLES 

MOTORCYCLES, save dealers' profits, buy direct 
from the owners. I have all makes on my lists. 
Indians, Marshes, $20.00 up, shipped freight pre-
paid and guaranteed for one year. Send for my 
list before purchasing. M. E. King, Automobile 
Broker, 213-217 W. 125th St., New York City. W.f. 

PATENT ATTORNEYS 

PATENTS OF VALUE. Prompt and efficient 
serivce. No misleading inducements. Expert in 
Mechanics. Book of Advice and Patent Office 
Rules free. Clements & Clements, Patent At-
torneys, 719 Colorado Bldg., Washington, D. C. (1) 
"MONEY IN PATENTS" tells the truth abc7it 

the subject. It is free to inventors. Write to-
day. Patent secured or fee returned. Herman A. 
Phillips, 1104 L. & T. Building, Washington, D. C. 

INVENTORS—Send us a copy of your patent 
or invention and we will submit our liberal 
proposition to you. Atlantic Supply CO., Long 
Branch, N. J. (11 

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

PICTURES AND POST CARDS 

EXCHANGE POSTCARDS with Ladies and 
Gentlemen. Largest and best club. Membership 
10c C C. Club, 3935N, Tracy, Kansas City, Mo.   

WIRELESS OPERATORS !My New Speed 
Chart will teach you to receive from the Fastest 
Operators. Morse, Continental and Navy Codes os 
one chart, 50 cents (no stamps). Fred Fulgora. 
Box 356, North Diamond Station, Pittsburgh, Pa. 

WIRELESS EXPERIMENTERS in Canada save 
Customs Duty and money by buying your wire-
less instruments made in Canada. G. S. Crowther, 
1414 Pembroke St., Victoria, B. C. 

TYPEWRITERS 

TYPEWRITERS: Caligraph, $13.00; Hammond, 
Yost, Densmore, Williams, $10.00; Remington, 
$12.00; Smith Premier, $15.00; Oliver, $24.00; Un-
derwood, $30.00; all makes on hand; fifteen days' 
trial allowed, and a year's guarantee. Send for 
catalogue. Harlem Typewriter Exchange, Dept. 
M. E., 217 West 125th St., New York City. (1)+ 

WIRELESS 

SPRING BARGAINS—A Radio-loose-coupler. 
$7.50; Radio Variometer, $7.50; Navy double head 
phone, $7.00; Western Electric double head phones, 
2,000-ohm, $8.00; Single head phone, $4.00; Elee-
trose, 10-inch insulators, $20.00; 700 ft. number 10, 
B3 bare copper wire, $3.50,• Clapp-Eastham rotary 
condenser, $7.00; 600-volt D. C. voltmeter, $20.00. 
F. Faulkner, 618 W. Church St., Champaign, Ill. 

WIRELESS STATIONS Hooked Up, Tuned, etc. 
Masts and Aerials Erected. Apparatus Built to 
Order. Charges reasonable. Arnold, 126 Alexan-
der Ave., Bronx. 

AT LAST—Step-down transformer to operate 
wireless coil—spark tone resembles rotary. Prac-
tical for coils up to four inches. Eliminates bat-
tery expense. Distance increased three hundred 
per cent. Particulars on request. P. 0. Box 54, 
Bloomfield, N. J. 

HOT WIRE AMMETERS—Are you build-
ing the one described in the February, 1911, MOD-
ERN? Use my Climax Wire. Number 36 for 
stations above 1/2  Kilowatt, send 10 two-cent 
stamps for two feet. Number 40 for stations 1 
Inch up to % Kilowatt, send 15 two-cent stamps 
for two feet. Milton Berel, 870 Longwood Ave.. 
Bronx, N. Y. 

CLOSED CORE TRANSFORMERS. Self-con-
trolling, four variations. 1/4  KW., $10; % 
$15; 1 K.W. $25; 2 K.W., $50. Guaranteed. Sent 
on trial. Send stamp for circular. Phillips-
Roadhouse. Shelby, Mich. 

DETECTOR TROUBLES disappear when min-
eral is properly imbedded. A low melting alloy 
about 190 degrees must be used. That's mine. 
Price per oz. 20e. Special price to clubs in quan-
tity. Climax Wire for hot wire ammeter, 2-foot 
lengths, No. 36 or 40, 15 cents. L. C. Apgar, 
Carleton Road, Westfield, N. J. 

ATTENTION—Special for this month on Shop-
worn goods. All guaranteed to be in perfect 
working condition: 110-V. Are Lamps, $3.00; 
110-V. 1/10 H. P. Motor, $5.00; 1%-inch Spark 
Coils, $4.50; Coherer and Decoherer, 85e; Old 
Style Universal Detector Stand, 30e; No. 8488 
Single Slide Tuner, $2.00; No. 12000 Single Slide 
Loose Coupler, $3.00. Send four cents in stamps 
for our new catalogue No. 10. Electro Importing 
Co., 233 Fulton St., N. Y. 

REAL ESTATE 

YOUR 25 WORD AD. FREE in our next issue 
if you return this ad. with 25e for one year's sub-
scription to the Phildius Real Estate Monthly, 
New York. (1) 

STAMPS, COINS, ETC. 

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

GET ACQUAINTED with the largest philatelic 
supply house in the South. See adv. on page 70. 
Special this month, 50 all different stamps from 
Central and South America, 25 cents. H. Leonard, 
107 E. Ninth St., Jacksonville. Fla. (1) 
OLD COINS BOUGHT AND SOLD. Buying 

Catalogue 10 cents. New 55 page 1912 Selling 
Catalogue to Collectors only, Free. William Hess-
lein, Halley Bldg., New Haven, Conn. 4. 
24 VARIETIES CUBAN STAMPS 10 cents. List 

of 6,000 low-priced stamps free. Chambers Stamp 
Co., 111 L. Nassau St., New York City. 4. 

UNITED WIRELESS TYPE LOOSE Coupler, 
$8.00; also complete Radio Tel. Co. Receiving Out-
fit. Andion Detector. etc., bargains. Write, 
Moore, 126 Alexander Ave., Bronx.  

ATTENTION AMATEURS—For a limited time 
we have special inducements to offer of special 
interest to all. Ask us for our proposition. Wire-
less Mfg. Co., Canton, Ohio. 

FOR SALE CHEAP—Wireless outfit, both send-
ing and receiving. Charles Weidner, 330 South 
17% St., Reading, Pa. 

BASES, CHEAP, Ohio Wireless Co., West Laf-
ayette, Ohio. 

WANTED—Second-hand wireless instruments. 
Clapp-Eastham make, in good order. Edward 
Belknap. 67 Vine St., Hartford, Conn. 
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THE GREAT 
HOME PIANO 
OF AMERICA 

COLONIAL MODEL 

CONWAY 
BOSTON MADE 

NO need for the home to he longer 
in without a piano. This handsome 
Conway is sold for $300, and certainly 
there is no equal in the woad at this 
price. 
HANDSOME mahoganY ease, sweet. 

deep, rich singing tone, will last a 
lifetime. 
THERE are thousands and thousands 

of these pianos in America's best 
homes. Our monthly terms make it 
very easy to own one of thes,-! pianos. 

SPECIAL OFFER 
WE have a special offer to make to 
e • readers of this magngine which 
will help pay for your piano. Don't 
fail to write for it. Fill out coupon 
and send in. 

 COUPON  

HALLET 4S. DAVIS PIANO CO. 

BOSTON: 

Please send me free, Conway catalogs and 

prices and your special offer. 

01Came 

Address 

HALLET & DAVIS PIANO CO. 

FACTORY' DISTRIBUTORS 

CONWAY PIANOS 
146 BOYLSON ST. M3OSTON 

Sold by Best Dealers Everywhere 

W. A. O. A. 
WATCH FOBS 

Style B 

Style A 
These two beautiful watch lel.s will be ac-

claimed with enthusiasm by every W. A. O. A. 
member. They are the very thing you have 
wanted and they are within the reach of every-
one. 
We have contracted for a large quantity of 

these fobs with the foremost makers and the 
same quality fobs usually sell for 75 cents or 
$1.00 at most stores. 

Style A shows our genuine silk fob with 
GOLD ROLLED metal rim: our standard wire-
less button is furnished in TRIPLE GOLD 
PLATE, guaranteed for years. This is our 
best fob. PRICE 50 CENTS. By mail extra 
4 cents. 

Style B shows our leather watch fob. This 
is a very classy design. Only tbe best Morocco 
leather used. Button is TRIPLE GOLD 
PLATE. This fob will last for long years. 
PRICE 50 CENTS. By mail extra 4 cents. 
Shipments will be made immediately. No 

waiting. 
Address all orders to 

WIRELESS ASSOCIATION OF AMERICA. 
2$1. Fulton St.. New York City. 

(Continued from Page 73.) 

intention of the Constitution, and to sup-
plement such recommendations by such 
executive action as in his judgment 
seems likely to assist in accomplishing 
the needed reforms." 

The Wireless Association of 
America was founded solely to 

advance wireless. IT I S NOT 
A MONEY MAKING ORGAN-

. IZATION. Congress threatens to 
I pass a law to license all wireless 

stations. The W. A. O. A. already has over 
16,000 members—the largest wireless organization 
in the world. loin it to-day, No dues. 
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ARGENTINE INVESTMENTS 
new° American Companies 

COUPON DEPOSIT CERTF1eATES 
Offered for subscription 

issue of second series — Interest 8 010 
These Deposit Certificates represent 

capital employed in our business in the 
following departments 

Fuller Auto-Machine Company 
Business initiated en 1903 to import 

special American implements and 
tools new to Argentine agriculturists 
and industries. 

Fuller supply Company 

Department for buying on commision 
for estancieros, supplies in the Bue-
nos Aires market. 

Fuller Argentine Plckage Expresq 

Department inaugurated in 1909, to 
provide means for American and 
Argentine merchants to have carried 
economically less than one ton ship-
ments between the United States and 
the Argentine. 

Fuller Water and bight Company 

Department for the sale of private 
apparatus for providing water and 
light to the people who are building 
houses in the suburbs of Buenos 
Aires where the installation of muni-
cipal works will be long delayed. 

These DEPOSIT CERTIFICATES are - 
made for $ 100. Argentine Paper Currency 
(equivalent $ 42,71 U. S. Gold) They run 
for two years and bear interest at the 
rate of 8 per annum. They are sig-
ned personally by the founder of the 
business G. E Fuller and are thus his 
personal obligations or notes for pay• 
ment to the holder, being à first lien on 
the business. The coupons become due 
every two months and are paid in New 
York and London as well as in Buenos 
Aires. 
Most of the first series are held in the 

Argentine. With the object of interes 
ting American Capital in the Argentine 
we offer the second series, total for 
$ 20,000. Argentine Currency, in the 
United States. To make the interest and 
distribution as wide as possible but two 
certificates will be sold at this time to an 
individyaland we prefer to sell but one. 
The right to refuse to sell certificates is 
reserved. 
Subscriptions should be sent to our 

BUENOS AIRES OFFICE accompanied 
by à check for $ 42 71 or S 85.42 on à 
hank in the U. S. In due course the 
check will be sent t,o the bank accom-
panied by the DEPOSIT CERTIFICATE 
with incructions to deliver to the subs-
criber on payment of his check proceeds 
of which are to be remitted to our bank 
in New York. 

FULLER AMERICAN COMPANIES 

13uenos Aires - Calle Defensa 12? 
New-Yo,k - 37 PEARL ST. 

THIS BOOK IS FREE 

The Mysteries of Hypnotism and 

Personal Magnetism Revealed 

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

•JiiiemiLdsbMicir 
IMISO?iAL INFLUENCE 

toCIEJI Fl 
• TRI ITISe 
'VON 

TM SECRET or POWER. nit ScIENCE OF MALTS. 
^ UR'S MYSTERIES UNVEILED. - 

NEWYORK INSTITUTt OF SCIENCE, ROCHESTER.11Y. 
U. S. A. 

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

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

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

the secret of attaining these things. It is the 
largest and most successful school of hypnotism 
in the world. It is chartered by the State laws, 
and carries out every promise faithfully. If you 
want a copy of its free book, just send your name 
and address on a postal card—no money—to the 
New York Institute of Science, Dept. 13ID, 
Rochester, N. Y.. II. S. A.. and you will receive 
it by return mall, post paid. 



S4 MODERN ELECTRICS 

Wireless Association of America 
0 H e Wireless Association of America has 

been founded with the sole object of 
furthering the interests of wireless 

telegraphy and telephony in America. 
We are now on the threshold of the wireless 

era, and just beginning to rub our intellectual 
eyes, as it were. Sometimes we look over the 
wall of our barred knowledge in amazement, 
wondering what lays beyond the wall, as yet 
covered with a dense haze. 
However, young America, up to the occasion, 

is wide awake as usual. 
Foreign wireless experts, invariably exclaim 

in wonder when viewing the photographs ap-
pearing in each month in the "Wireless Con-
test" of MODERN ELECTRICS. They cannot 
grasp the idea that boys 14 years old actually 
operate wireless stations successfully every-
day in the year under all conditions but they 
are all of the undivided opinion that 
Young America leads the rest of the 
world wirelessly. 
So far America has led in the race. 

The next thing is to stay in the front, 
and let others follow. In fact he 
would be a bold prophet who would 
even dare hint at the wonders to 
come during the next decade. The 
boy experimenting in an attic to-day 
may be an authority to-morrow. 
As stated before the Wireless Association's 

sole aim is to further the interests of experi-
mental wireless telegraphy and telephony in 
this country. 
Headed by America's foremost wireless men, 

it is not a money-making institution. There 
are no membership fees, and no contributions 
required to become a member. 
There are two conditions only. Each member 

of the Association must be an American citi-
zen and MUST OWN A WIRELESS STATION, 
either for sending or for receiving or both. 
The Association furnishes a membership 

button as per our illustration. This button is 
sold at actual cost. Price 20 cents. 
This button Is made of bronze, triple silver-

plated. The flashes from the wireless pole are 
laid in bard red enamel, which makes the but-
ton quite distinctive. The button furthermore 

has the usual screw back making it easy to 
fasten to buttonhole. The lettering itself is 
laid in black hard enamel. Size exactly as cut. 
On account of the heavy plating it will last 

for years and is guaranteed not to wear "bras-
sy." Beautiful solid gold button, $2.00. 

Its diameter is 3-4 inch. This is a trifle 
larger than usual, the purpose being to show 
the button oft so that it can be readily seen 
from a distance. The reason is obvious. Sup-
pose you are a wireless experimenter and you 
live in a fairly large town. If you see a 
stranger with the Association button, you, of 
course, would not be backward talking to the 
wearer and in this manner become acquainted 
with those having a common object in mind, 
which is the successful development of "wire-
less." 
The Association furthermore wishes to be of 

assistance to experimenters and in-
ventors of wireless appliances and 
apparatus, if the owners are not 
capable to market or work out their 
Inventions. Such information and 
advice will be given free. Some-
body suggested that Wireless Clubs 
should be formed in various towns, 
and while this idea is of course 
feasible in the larger towns, it In 
fallacious in smaller towns where at 

best only two or three wireless experimenters 
can be found. 
Most experimenters would rather spend their 

money in maintaining and enlarging their 
wireless stations, instead of contributing fees 
to maintain clubs or meeting rooms, etc., etc. 
The Board of Directors of this Association 

earnestly request every wireless experimenter 
and owner of a station to apply for member-
ship in the Association by submitting his 
name, address, location, instruments used, etc., 
etc., to the business manager. There is no 
charge or fee whatever connected with this. 
Each member will be recorded and all mem-

bers will be classified 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. 

SEND TO-DAY FOR FREE APPLICATION CARD 

SPECIAL THIS MONTH 
On receipt of 30 cents cash, stamps, or money order, we will send you above Wireless 

Button and the Third Annual Blue Book. Order to-day. 

The Association Numbered 

April 1 1912 16,189 
The Greatest Wireless 

Association In the World. 

ADDRESS ALL COMMUNICATIONS TO 

WIRELESS ASSOCIATION of AMERICA 
231 FULTON STREET 

NEW YORK 
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THE WIRELESS TELEPHONE 
By H. GERNSBACK 

80 Pages . . . . 57 Illustrations 

2nd EDITION, 1911 

THIS NEW BOOK, by 
Mr. Gernsback, 

stands in a class by itself. 
It not alone describes the 

most important systems, but 
treats the subject from the 
experimenter's standpoint, in 
such a manner that even the 
less advanced student will 
have little trouble to clearly 
grasp the matter. 

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

This book is an absolute 
necessary to the rising wire-
less experimenter who de-
sires to keep abreast with 
the progress of the new art, 
that will within five years, 
revolutionize telephone com-
munication. 

This book also contains 
directions for building small 
wireless telephone stations 
at a cost under five dollars 
for short distances up to one 
mile. 

It had beer, our intention to sell this book for $1.00 on account of its great value, 
but we belleve that the demand will be so great for Mr. Gemsback'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, BOOK DEPT. 
231 FULTON STREET, NEW YORK CITY 
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Tginutb alumr Nu. 3 
READY NOW 

The Greatest and Most Instructive Volume ever Issued by Us 

740 Pages. Over 1000 Illustrations. 300 Authors. 

650 Articles of Unusual Interest. 

Volume .No. 3 should be in your Electrical Library, it is not complete 
without it. All new discoveries and inventions made during 1910 are 
fully described in this volume. If you have a workshop or laboratory, 
Volume No. 3 will be of invaluable aid to you in your experiments and 
researches. If you are a " How-to-make-it-yourself " man, Vol. No. 3 
will be a veritable gold mine of interest for you. 

,1173 Questions and Answers I 

If you have read 
Vol. No. 3 you can 
truthfully say that 
your electrical knowl-
edge is fully up-to-
date. 
As for the Wireless 
Man, he would no 
more think to be with-
out Vol. No. 3 than 
to receive mes-
sages without his 
phones and detector. 
If you have any puz-
zling questions, you 
will surely find an 
answer in the 1173 
Questions and 
therefore order to-day, tomorrow never comes. Price of Complete Bound 
Volume No. 3, bound in rich black cloth, gold stamped front and back. 

Answers of the 
"Oracle." These 
1173 answers are the 
most complete and 
accurate ones pub-
li shed anywhere i n the 
world, and Vol. No. 3 
is well worth having 
for the " Oracle " sec 
tion alone. 
If you think of de 
veloping a new ideas 
or to bring out some 
thing new, Vol. No. 
3 will be worth its 
weight in gold to you. 
The price is low now. 
it will be raised later. 

By Mail extra anywhere U. S. and foreign. $0.30 
No checks nor stamps accepted 

GRAND SPECIAL—Bound Volume No. 2 (612 pages) and Bound Volume No.8, two volume: 
Regular price, $2 75, NOW 

By Mail extra anywhere U. S. and foreign, $0.55 
No checks nor stamps accepted 

Modern Electrics, Book Dept. 231 Fulton St., New York 
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HIGHEST CLASS OF 

Molded Electrical Insulation 
1 Shellac Composition 

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

2 Sternoid  
We are the PIONEERS in this country of HEATPROOF 
ELECTRICAL MOLDED INSULATION. 

500 ° F. without softening. 
A perfect insulator. 

CLAIMS Non-Hygrou opic. 
High mechanical resistance, can be tapped or drilled. 
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. Springfield, Massachusetts 
KURT R. STERNBERG, Treasurer and Manager 

J. H. PARK[R, SALtS AGENT, No. 6 HAM ST., BOSTON, MASS. 

The Third Annual °Meal 

WIRELESS BLUE BOOK 
OF THE 

Wireless Association of America 
The Wireless Blue Book contains the following : 
U, s. I:id Stations (also Canadian Stations), government and commercial. 
U. S. Ship Stations (including foreign ships touching U. S. ports), government and 

U. S. A mateur 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 itiu,,t complete one of the wireless stations published and is war-
ranted to be the most io ,a irate one in print. No more guesswork. 

In addition we fuies i-lu with each boot; a 

WIRELESS MAP OF THE U. S- I 

in three volors, size 13 x 9%, which can be mounted or hung in your station. Gives 
location , l listances for all Cm-eminent and Commercial stations in the United 
States, an.I \ .\ BLES YOU TO COMPUTE QUICKLY DISTANCES, WHEN TRACING A 
CERTAIN ( .) , I,. 

YOU e.t IT AFFORD TO BE WITHOUT THIS BOOK 

PRICE BY MAIL, 15c. I 

When remitting send Money Order or Bank Draft, stamps or cash. 

MODERN ELECTRICS, BOOK -:- 231 Fulton Street, New York 



88 

.. 

MODERN ELECTRICS 

1st: 

AMERICA'S 

VT,T3 Vol. Ili No. rs 

How to Design  

a Modern Aeroplane 
By E. R. ARMSTRONG 

FREE: The above volume consisting of the eight 
bound numbers of AERO containing this compre-

hensive, practical treatise, simply told so that you 
can understand it. It includes designs for a speed 

monoplane and a weight-carrying biplane. It will 

be sent tree to readers of MODERN ELECTRICS who 

subscribe to AERO, America's Aviation Weekly, on 
or before July r, Iola. 

AERO is recognized throughout the world 

as the only authoritative aviation journal is 
America. 

ru, Founded in 1910. It is fully illustrated, size 9x11 

  inches. Besides covering the full-sized aeroplane, 

dirigible, and balloon field, it gives practical informa-

tion weekly on the construction of model aeroplanes, gliders and kites. It publishes the officia 

bulletin of the Aviation Association of America, the national junior governing body. Subscrip-

tion $3 a year, including the above book free. Six months, $1.75. Three months, $1. Sample 
copy at your newsdealers or from us, so cents. 

AERO, 315 North 8th Street, St. Louis 

When writing, please mention "Modern Electrice." 

The Signal Corps is the 

Electrical Department 
Of THE ARMY AND NATIONAL GUARD 

Ç Ev ery means of communica-
tion from the Wig-Wagging 
Flags to the Wireless Telegraph 
and Telephone, and even Flying 
Machines, are used by the 
Signal Men. 
Ç The Service combines all the 
fascination of electrical work with 
the pleasures and benefits of 
horseback riding aud outdoor life 
Ç Send $ 1.00 to-day for a 
year's subscription to THE NATIONAL 
GUARD MAGAZINE which is the one 
authoritative periodical published 
in the interest of the Signal 
Corps in particular and the Nat-
ional Guard in general. 

THE 

National Guard Magazine 
COLUMBUS, OHIO 

When writing, please mention "Moiler r Eleetries." 
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Post Cards 25 all different and colored. 
and many Western Views 

given with a six months subscription at 25e. 

Was The First Paper in V. S. To Have 

Illustrated Post Card Dept. 

Organ of the Most and Largest Card Clubs. 
Send 10e and get 11 different colored Post 

Cards and for 3 months the oldest, largest and 
best collectors monthly for all kinds of Hob-
bies: Natural History and American Histor-
ical Discoveries; Coins, Stamps, Curios, Relics, 
Photography, Minerals, Sciences, Illustrated 
Souvenir Post Cards, Rarities and New Finds 
for all kinds of Collections. Over 11,000 Ads. 
past two years. 
THE PHILATELIC WEST AND POST CARD 

COLLECTORS WORLD. 
Greatest of its kind in the world. Fifty 

cents entitles you to a year's subscription and 
a free 20-word exchange notice in the largest 
exchange dept. extant. Over 3,600 pages in 
past two years. 

This Illustrated 100-Page Monthly 
was established in 1895, and has the largest 
circulation of any collectors' monthly in the 
world, and in size has no rival. More ads in 
the WEST than in all other American col-
lectors' monthlies combined. The best paying 
medium for advertisers. Rates small, results 
large. 2e a word, 3 times at price of 2. Our 
Motto: "The best and lots of it." 

L. T. BRODSTONE, Publisher. 
Superior, Nebraska, U. S. A. 

Send 5e for membership card to American 
Camera Souvenir Card Club Exchange—over 
10,000 members in all parts of the world—or 
50e for one year's membership to largest Sou-
venir Post Card or Philatelic Society and Col-
lectors Union. 

This 
Bleriot 
Monoplane 
FREE! 
WITH A YEARS SUBSCRIPTION TO 

MODERN 
ELECTFUCS 
q The brightest and most in-
teresting Electrical Magazine 
published. 
Ç From 112 to 144 pages each 
month on Everything Electri-
cal, Wireless News, Aeronautic 
Achievements and New Inven-
tions. 
Ç Subscription price $1.50 for 
twelve big interesting numbers. 
Ç Our supply of the new 
model BIrriot Monoplane is 
limited, make SURE of your. 
SEND $1.50 TO-DAY 

MODERN ELECTRICS 
231 Fulton Street, New York 

THE GREATEST CONTEST 
EVER INAUGURATED BY A 

MASONIC MAGAZINE 

FOR NEW! 

SUBSCRIPTIONS 

A Five Passenger Automobile, Two (2) Gold 
Watches, a...Diamond Ring. a Standard Typewrit-

er, a Bicycle, and many other handsome Prizes will be given away 
by The New Age Magazine as rewards to Agents for new sub-
scriptions during the present year. 

If you are a Master Mason, or the Mother, Wife, Widow, Sister, 
Daughter or SonTof a Master Mason, write to-day for full particulars. 

Address Circulation Department. 

FREE 

THE NEW AGE MAGAZINE 
No. 1 MADISON AVE. NEW YORK CITY, N. Y. 

When writing, plea« mention "Modern Illeetrico." 
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Every Man a Winner! 
JUST A WORD ON 

PROFIT SHARING 

INVESTMENTS .4 ..4 

LOppor tunities Magazine l 
No man need waste a single 

one of his Loafing Dollars who is a 

subscriber to this great Feature 
Magazine, covering Mine Invest-
ments, Stocks, Bonds, Finance, and 
Industrials-National in Scope. All 
Get-Rich-Quick schemes and 
frauds exposed. 

Opportunities Magazine 

DULUTH, MINN. 

- When writing, please mention ern lSssfl. 

THE EDITOR 
The Journal of Information 
for Literary Workers, is a 
Magazine which helps writers 
to sell their stories, articles 
and poems. 

If you are a writer, whether or not you 
are selling your manuscripts, you need 
THE EDITOR. It offers the inspiration 

and suggestion which will lead to the 
production and sale of more and better 

manuscripts. Jack London, Crittenden 
Marriott, Peter Clark Macfarlane, and 
other well-known and successful writers 

commend THE EDITOR for the help it 
has given them. THE EDITOR publishes 

all the news of all the magazines which 

purchase manuscripts. 

$1.00 a Year. 15 Cents a Copy 

THE EDITOR COMPANY 
Box E, Ridgewood, N. J. 

When writing, please mention "Modern Electrics." 

Industrial Engineerin 
is a monthly journal of Mechanical Engineering and Scientific management, 

being the leading authority on the latter subject. 

It presents all the latest developments in mechanical engineering, 
particularly as it relates to industrial plants, written in condensed style 
so as to economize the time of busy men who form the bulk of its readers— 
mechanical engineers, works managers, superintendents, plant owners, con-

sulting engineers, etc. Its articles on Scientific Management are practical, 
being descriptions of what has actually been done in plants operating under 

this form of management and are prepared so that the information in them 
can be applied by the reader in his own work. 

Subscription price, $2.00 per year 
Canadian, $2.25 Foreign, $2.50 

Sample copy sent on request 

Industrial Engineering 
140 Cedar Street, New York 

When writing, please mention "Modern Electrics." 
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'Construction of Induction Coils and Transformers" 
CONTENTS 

The Induction Cc-, 
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 large Demonstration Testa Coil. 
Experimenting with the Tesla 

Coil. 
The High Tension Transformer. 
How to build one-half to 3-kilowatt 

Closed Core Transformers. 

APPENDIX 

Table of Spark Coil Dimensions one inch 
to twenty inch. 

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

Table of Dimensions one-quarter inch 
to ten inch with enamel wire sec-
ondaries. 

Compiled by H. W. SECOR 

100 PAGES 72 ILLUSTRATIONS 

Table of open and closed Core Trans- A 14 INCH SPARK COIL 
formers % 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. 

91 

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

PR ICE, 25 CENTS, PREPAID 

" HOW TO MAKE , WIRELESSRELESS T INSTRUMENTS " 
BY 20 W 

96 PAGES 75 ILLUSTRATIONS 

iuw to Maki 
a loose coupler. 
a microphone detector. 
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. 

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

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

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

PRICE, 25 CENTS, PREPAID 
Modern Electrics Book Dept."1"a'r ZRK 
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WEBSTERS UNARM DICTIONARY 
--- A $12.00 BOOK FOR $5.00 

H 
E 

G 

o 
o 

A 

S 

A 

E 

WHY PAY LARGER 
PRICES FOR DICTICRARIES? 

.Copyrighted by Merriam gc Co. Printed In 1909. 
The best book for the office, borne, library, and 
one that may be relied upon, as the revisions and 
additions are numerous and of best character. 
The paper Is of the very best quality, hundreds 
of colored plates, thousands of illustrations, bind-
ing best law-book, sheep-skin, with finished 
leather back labels. The edges are beautiful 
marbled imitation, while the desired and justly 
famed double thumb index Is on the volume. No 
matter whether the book be on back or front, 
you are able to locate the list of words in which 
the word you desire to locate is, without turning 
the book. This feature adds 100 per cent, to the 
value of the book. The weight is 10 lbs. ready 
for shipment. We are obliged to charge 50e 
extra for cost of expressage, as we are selling at 
the lowest possible price. We can send the book 
"Collect." but the cost would be larger. Any 
volume not as stated may be returned and your 
money refunded. With every order, we will send 
the Baraca Magazine one year. 
Send stamp for list of other offers. Price will 

be quoted on any mechanical or electrical book, 
upon application. In sending orders, send draft 
or money order only. Personal checks not ac-
cepted. Limited stock. Order to-day. "Say 
Modern Eleetrica." This i for Modern Render. only 

EARLE W. GAGE, BARACA MAGAZINE, JAMESTOWN, N. Y. 

When writing, please mention "Modern Electrice." 

drIT Send 50 cents, coin or stamps for 
'A a six months trial subscription to 
IGNITION—the big new monthly 

magazine specializbag on automobile, 

motor, gas and gasoline engine 
troubles. Carefully and practically 

edited by experts; profusely illustrated; 

handsomely printed. Helpful from 

cover to cover. Address, IGNITION, 

1457 Monadnock Bldg., Chicago, Ill. 

Nina—Severe back uumbara Lee, if you do It NOW 

Do You Want to Talk 
to thousands of wide-awake and alert business men each 

month ? 

Would you like to tell them what you make ? 
Would you like to have them help you find THAT man or 

material you want in your business? 

Would you like to get inquiries at the lowest possible cost ? 
Here's the way—through the Classified Columns of 

USINESS (10E MAGAZINE FOR OFFICE STORE AND FACTORY ) 

The Classified pages of this publication will bring you higb 

class inquiries, BUSINESS readers are not curiosity 
seekers. Every reply you get is half a sale. 

Headings such as Help Wanted, Business Opportunities, 

Agents Wanted. Letter Specialists, Investments, Coins, 
Collections, Typewriters, Patent Attorneys, Printing, 
Salesmen Wanted, Etc. 

Why not begin NOW and talk to these thousands of men 

each month. The cost is but $1.00 a line; not less than 4 

lines accepted; le on 3 or more consecutive insertions. 
Send Copy and Order to 

THE CLASSIFIED DEPARTMENT 

OF BUSINESS 

The Business Man's Publishing Co., Ltd. 

DETROIT, MICH. 

When writing, please meatioa "Modern Mleetrias." 

This Week in Chicago 
AND 

THE AMUSEMENT NEWS 

28th Year 

The only publication giving a Complete 
List of All Theatres in Chicago with cast and 
outer information about principal theatres.' 

The only magazine in pocket form giving 
time of all trains leaving Chicago, also closing 
and arrival of mails, outbound and inbound, 
for principal cities, also other valuable infor-
mation. 

Unique and Alone in its field, this magazine 
is carefully read by the spending classes of 
this great, wealthy, money spending city. 

If you have a high grade article you wish to 
keep before high grade people, then you 
should use this magazine. 

Its price, 5c the copy and $1.50 per year, 
places it within the reach of all. 

Advertising rates and sample copy sent on 
receipt of 5c in stamps. No free copies. 
Address 

THIS WEEK IN CHICAGO 

435 THE ROOKERY CHICAGO, ILL. 

When writing, please mention "Modern Electrict." When writing, please mention "Modern Electrics." 
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Aeronautic 
Subscription Offer 

To please our many readers who have 
requested us to furnish the name of a publi-
cation devoted exclusively to aviation, we 
have gone even one step further, and through 
a special arrangement, secured a low sub-
scription rate. 

"FLY", is probably one of the best pub-
lications in this country on aeronautics. It 
is profusely illustrated, and contains the 
latest news from all over the world, includ-
ing monthly data on the various records. 
We are happy to inform our aviation en-
thusiasts, that we can offer: 

ClIODERN ELECTRICS 
and FLY 

One year combination subscription, at 
$1.90. The regular price of both magazines 
would be $2.50 and therefore there is a sav-
ing of $0.60. 

Don't fail to take advantage of this 
offer, if you are interested in the latest news 
in the electrical field as well as in aeronautics. 
Send to-day as this offer is made for a short 
time only. 

Modern Electrics, Book Dept. 
231 Fulton Street - New York City 

When writing, please mention "Modern Electrice." 
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171 ILLUSTRATIONS CS PAGES 

PRICE 25 CENTS  

PUBLISHED BY 

Modern Publishing Co. 

231 FULTON STREET. NEW YORK — 

ti 

Branch's Chart Book Series 

THE DYNAMO 
ITS GROWTH AND CONSTRUCTION SIMPLY 

EXPLAINED 

BY JOSEPH G, BRANCH. B.S., M. E. 

Author of 'Conversations on Electricity„' "Stationary 
Engineering," etc. 

The author la one of the best known practical writers of the any 
and this little vrork is hie masterpiece. 

It le written In the simplest and clearest language, contain, no 
mathematical and yet le so PRACTICAL and THOROUGH that it will 
start you right in your work as a PRACTICAL ELECTRICIAN. 
Every part of a DYNAMO hi shown in nine full-page beautifully 

«doted Illustration., each part being numbered with full explana-
tory text in connection, so that the COMPLETE ANATOMY of the 
machine can be seen at a glance. 

PRICES—POSTPAID 
Fifty rent. in drone paper covers or seventy-five cents hand-

somely bound in cloth. 

SEND YOUR ORDER AT ONCE 

The Branch Publishing Company 
608 So. Dearborn St., Chicago 
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When writing, please mention "Modern Electrics." 
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96 PAGES 160 "HOOK-UPS" 

This is No. 4 of our popular "ELECTRIC 
LIBRARY." This book, at the price we are selling 
it, is by far the greatest bargain we have ever offered. 
The book contains nothing but wireless connection 

diagrams in a concise and clear manner, fully illustrated. 
Every conceivable diagram is here — none missing — from 
the simplest receiving diagram to the most complicated 
sending and receiving hook-up. 
No matter what instruments you have. you will finds 

perfect hook-up. THAT WORKS, in our new book. 
Besides good directions, explanations, etc., are given 
wherever necessary. 
This book will be the delight of every wireless '«fiend" 

and will enable him to get far better results from his 
instruments and cover much greater ranges. 
Suppose before you turn this page, you sit down and 

mall us 25 cts, using the coupon, and you will surely 
not regret it. 

Price 25 Cents Prepaid 
Modern Publishing Co. 231 Fulton St. N. Y. 

SEND US THIS COUPON-

Modern Publishing Co. 
231 Fulton St., New York, U. S. A., 

Please send me at once one 
copy of your new book " WIRELESS 
HOOK-UPS" for which I enclose 25c in 

Name  

Si. and No  

City State  
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IF YOULAR[AN-AMBITIOUS, BOY 

W E want you to write us. 
All over the United States 

and Canada there are thous-
ands of boys making lots of 
money selling National News 
Letter after school hours. 

W E START YOU IN 
BUSINESS and send 

you upon request TEN COP-
IES WITHOUT CHARGE 
together with information how 
to build up your sales. In ad-
dition to the regular profit on 
each copy we make it possible 
for you to earn a splendid lot 
of premiums. If you want to 
earn big money send us your 
name and address today. 

Chapple Publishing Company, Ltd. 
BOSTON, MASS. 
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The Latest is Now Out! 
THE book which thousands of electrical 

workers have been waiting for, is ac-
claimed as the " last word" on applied elec-
tricity, up-to-date, present minute. 

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

Contains 450 Pages, illustrateil with 273 
line drawings and 50 half tones; 20 full pages 
of valuable tables. The index, one of the vital 
factors of any handbook, is complete and un-
surpassed. Bound in flexible black leather, 
434 x 7%, printed title on cover in gold letters. 

All interested in electricity, old or young, 
artisan or amateur, expert or experimenter, 
should own this positive authority. It answers 
questions, and enables you to figure those 
complicated calculations. 

Price, $2.00 
By mail extra 12e. 

filerrn Elertrire, eanit *pt. 
231 FULTON ST., NEW YORK CITY 

MODERN 
ELECTRICS 

"THE ELECTRICAL MAGAZINE FOR EVERYBODY" 
For the Novice, the Amateur, the Experimenter awl 

the Studelit. 

THE brighteat and most inberesting "plain English" electrical 
monthly magazine publi nearly live years old. 112 to 

144 pages monthly. New departments on aeronautics and "with 
t he i nventor." 

THE AUTHORITY ON WIRELESS 

THE magazine ti I read if you want to keep up to date on wireless 
and iimgreto in electricity. 

With one year's subscription to Modern Electric, for a limited 
timo only psi may have your choice of the following 

THREE OFFERS 

BLERIOT MOI/EL MONO-
... PLANE -- GUARANTEED 
TO FLY. FREE 

MARBLE'S POCKET 
SCREW DRIVER and 

Prest-o-lite Key. " Three niece 
blades locked in nickel plaMd 
handle which closes up like a 
knife. Closed 3 1-2 in. Open 
51-4 in. Just out and it's a 
dandy. FREE 

DOUBLE MAGNETIC RE-
VERSIBLE ENGINE 

ITII SPEED CONTACT LEVER 
1000 to 2:100 revolutions per 
minute. FREE 

SEND S1.50 TO-DAY in cad/. stamps or M. 0 and get MODERN ELECTRICS for one year and your choice of the above idler. 
postpaid ABSOLUTELY FREE. 

Money refunded immediately if not Pleassd in every way. 

MODERN ELECTRICS 231 Fulton St., 
New York 

15c per Copy ( tIll ti of ) $1.50 per Year 

$100 IN CASH M-j-RE 
To, make SOUTHERN ELECTRICIAN sti I better we want your criticism of it. 

We will payp$50 for the best letter criticising SOUTHERN ELECTRICIAN from any stand-
point. Or the letter may be a suggestion for improvement. Or it may discuss any subject of inter-

est to the electrical industry from the view point of the electrical engineer, the architect, the central 
station or the contractor; such as particular features of development, electrical trade conditions, prob-
lems for future solution, etc. Take your choice of subjects and write as often as you like. For the 

second best letter on any of the above subjects we will pay $25. For the three next best $15, 
$5 and $5 respectively. 

No person connected in any way with SOUTHERN ELECTRICIAN or its staff will be al-

lowed to compete. Letters must not be over 1500 words in length. All letters become the property 
of SOUTHERN ELECTRICIAN and none will be returned to writers. Letters will be accepted 
until April 30, 1912 at 5 P. M. Letters will be judged by three competent engineers and the editorial 
staff of SOUTHERN ELECTRICIAN. Any one can compete; it is not necessary to 

be a subscriber. Checks will be mailed to winners in ten days after the close of the contest 
Names of prize winners and the prize letters will be published in SOUTHERN ELECTRICIAN 
for June, 1912. 

The subscription price of SOUTHERN ELECTRICIAN is one dollar for two years. Sub-
scription price, less cost of first copy will be immediately refunded to any dissatisfied subscriber. 

Address all correspondence to 

SOUTHERN ELECTRICIAN 
GRANT BUILDING ATLANTA, GA. 

When writing, please mention "Modern Eleetries." 
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SEND FOR THE  

Y COBB 
BASEPÁLL 
UTDOOR SPOs à 

Sc. ALL NEWSSTANDS 

SPECIAL ISSUE OF 

BASEBALL 
Magazine 

You may THINK you know "inside" Baseball. 

If you don't read the Baseball Magazine regularly, 

there is a lot about Baseball you don't know, but 

which every FAN should know. 

Send as cents for Sample Copy and get a hand-

some art photogravure poster of "Borne Run" Baker. 

Size, 20 xi inches. 

BASEBALL MAGAZINE CO., Boston, Mass. 

When writing, please mention "Modern Electrice." 

LIE MODEL ENGINEER 

AND ELECTRICIAN 
Edited by Percival Marshall, A. I. Mech. E. 

Published weekly at London, Eng. 

The paper which tells you how to make 

model locomotives, steam and gas engines, 

aeroplanes, motor cycles, boats, dynamos, 
motors, coils, batteries, wireless apparatus, 

and everything mechanical and electrical. 
Just the paper for the man or boy with a 

workshop. It is written by experts, and is 
read by scientific amateurs and profes-

sional mechanics and electricians all over 
the world. It has thirteen years' reputa-

tion for high-grade instruction in the 

theory and practice of small power en-
gineering. 

Every issue is fully illustrated. 
Single copies 8 cents. Annual subscrip-

tion three dollars postpaid. 

Sole Agents tor U. S. A. and Canada. 

SPON & CHAMBERLAIN 
123 Liberty Street 

NEW YORK 

When writing, please mention «Modern Electric.. 

A LEADING 

ENGINEER  

Writes the following: 
"I take a number of engineering maga-

zines. but THE ELECTRIC JOURNAL is 
without doubt the best of all." 

If THE ELECTRIC JOURNAL is of such 
value to one who has a thorough knowl-
edge of electrical engineering, what will it 

meau to you? It contains articles written 

by experts in their special lines of work. It 
is a magazine of reference, is right up to 

date on new electrical methods and is 
written in plain English. You cannot 
afford to be without the JOURNAL. 

The subscription price is only 91.60 a 

year in the United States and Mexico 

Single copies 15c. Send your order at once 
and get the first issue of the new volume 
for 1912. 

THE ELECTRIC JOURNAL 

110 Murdoch-Kerr Bldg. 

PITTSBURGH, PA. 

" When writing, please mention "Modena Eleetri.. 
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Do You Like Good Stories? 
11 Send us your name and address with a two 
cent stamp for postage and we will send you a 
copy of our 48 page magazine: BOYS LIFE.. 
The Boy Scout's Magazine. Single copies 5 
cents at all newsdealers. 

BOYS LIFE. THE BOY SCOUT'S MAGAZINE 
72 WEYBOSSET STREET, DEPT. MO., PROVIDENCE, R. I. 

IMPORTANT 
If you live in or near 
the State of New York 
or New Jersey, you can 
earn from $lo.00 to 
tr000 on each sale of 
the goods I have to 
offer. No technical 
knowledge or exper-
ience required. 

Write TODAY for Particulars 

FRED A. MORRISON 
253 BROADWAY, N. Y. CITY 

ENGINEERS' BULLETIN 
THOS. F. MYERS, M. E., Editor 

Edited by director and chief instructor 
of MASSACHUSETTS SCHOOL OF EN-
GINEERING, and founder of the famous 
hiTERS SYSTEM of instruction. 1300 suc-
cessful graduates in 6 years. This system 
is carried out in the BULLETIN. Ques-
tions and Answers appearing each month, 
aiding our readers to pass Examining 
Board. Indicator Talks, a series of in-
structions given in each edition showing 
several diagrams and use of instruments. 
Many other valuable articles written is 
plain language, catering to steam and 
mechanical engineers, electricians, machin-
ists, steam litters, etc. 
50 cents per year. Send 2-cent stamp 

for sample copy. 
ENGINEERS' BULLETIN, 

30 Austin St., Worcester, Mama. 

LET T 1R5 TI1PT 
LAND:oRDERs.,z 

JQT.hOP 

Getting Orders by Mail 
Is the most fascinatilig thing in business. It keeps human expectation 
alive every minute. You never know what the next mail will bring 
forth. You can hardly wait to get down to your office in the morn-
ing. Your dreams at night are of the next day's mail. The fellow 
who does not get mail orders, doesn't know what the acme of bus-
iness pleasure is. The great possibilities offered by the les ter has 
more to do than anything else with making Business the greatest 
game men play. But to get results—and the contingent exhilaration 
of constant expectancy—you've got to learn the fundamental prin-
ciples of Scientific Letter Writing. There's no other way around. 
You can't guess at them. You can't wish for them. But if you will 
sign and send the attached coupon, we will at once send you a CODY 
of Mr. Lytle's book—the best that has ever been written on this sub-
ject. It shows you so clearly that you can at once apply the prin-
ciples it teaches to your business. You can't afford not to have this 
book, and possibly the best offer of all is that we will enter your sub-
scription to receive our splendid magazine. BUSINESS, every month 
for one year. The book alone is easily worth $1.50 and the com-

bination is far too good to miss. So sign coup in and forward with 
remittance to-day. Your money back if you want it. 

The Business Man's Publishing Co., Ltd. 
111 W. Fort Street, Detroit, Mich. Foreign, $2.50. Canadian, $2.00 Mod. Elec. 

arsitlemr•ss :—herewith is $1.50 for which you may enter my name to receive BUSINESS for twelve 
months and also send me a copy of LETTERS THAT LAND ORDERS. 

Name  Address  

city and StKe   
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WIRELESS ENGINEERING COURSE 
DIPLOM% 

LICENSED 

WIRELESS 

OPERATOR 

GOV'T 
EXAMINATION 

DIPLOMA 

ELECTRICAL 

WIRELESS 

ENGINEER 

Since the Wireless Telegraph Act became effective, July, 1911, it is necessary for all ship wireless operators to take 
out a Government license. To obtain this license all applicants must pass the Government examination. To pass 
this examination, the operator must be thoroughly grounded in the principles of electricity. This course of in-
struction is written by an electrical engineer who has had long experience in teaching both the technical and 
practscal phases of the wireless art. It has been prepared with a view of qualifying young men to pass the Gov-
ernment examination, thus fitting them to assume thc dut io› and responsibilities of an expert wireless operator. 
Be a professional. Get out of the amateur class. Write for Wireless News. 

• 

SUBSCRIBE FOR 

Wireless Engineering Course, Aeronautic Wireless, Amateur Club News, 
Experiences of Operators. ALL IN ONE 

ONE DOLLAR A YEAR. YOU CANNOT AFFORD 

TO MISS AN ISSUE 

SEND $1.00 TODAY TO 

WIRELESS NEWS 
527 FIFTH AVE. NEW YORK 

THE SCIENTIFIC DIGEST 
A monthly review, profusely illustrated, of 

the most interesting articles in all the leading 

foreign and domestic scientific publications. 

Automobiling, Motor Boating, Aviation, the 

Wonders of Science, the Marvels of Engineer-

ing, the Romances of Mining and Invention— 
in fact the cream of the whole world's scien-

tific literature, simply told and with all the 

dull part left out. Ask for it at the News-

stands, to cents; or send a dollar for a year's 
subscription to 

The Scientific Digest Co., 
KANSAS CITY, MO. 

GOOD FOR 25C 
Its the magazine you need. A single issue may be worth 
$25.00 to you. Its for the fellow that wants to get ahead. 
Every Issue has 100 money making ideas, hints, formulas, 
gasoline engine, motorcycle, electrical, engineering, machin-
ery and mechanical kinks, photographic, how to make 
articles, question and trouble department, etc., etc. All 
boiled down to hard data. No other magazine like it. Sub-
scribers say a single issue is worth the yearly subscription. 
98l% of our subscribers renew. 

SPECIAL TRIAL SUBSCRIPTION OFFER 
For 25e we will send The %eat oue year and give you choice of 

one copy of the following books, "How to Make Dynamo," "How 
to Make Storage Battery," "How to Make Telephone," "How to 
Make Jump Spark Coil," "How to Make Electric Solderinglron," 
"Flow to Make a Rheostat," "200 Selected Formulas," "How to 
Silver Stirrers," • ethods for Tempering Steel." 

Send in your order NOW 

THE MECHANICAL DIGEST 

Dept. M. E. 20-26 Livingston St., Grand Rapids. Mich. 
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Four Extraordinary Offers] 
1 To make this our banner subscription month, we are willing to make the following 

FOUR WONDERFUL OFFERS. Frankly, we would like to see your name appear 
among the 55,000 readers, who are now regular subscribers to MODERN ELECTRICS, 
and in order to do so, are willing to go to an EXTRAORDINARY EXPENSE never 

before attempted by any magazine. 

OFFER No. 1. 
Sf rid us $1.60 cash. stators, or money order. and in return. we 

will send you i 
1.- Modern Eleetries for one year (next issue f reel . . . $1.170 

:.! -Ist.ols. How to ',lake Wireless Instruments, cost . . . . 'lilt 
3--Isttok, The Wireless Telepl t, lty 14. Gernsback, cost . .25 
4--Itook, Construction of Indurtion Coils and Transform ers, 

GREAT WIRELESS OFFER No. 2. 
Send us $1.50 cash, stamps, or money order, and in return, we 

will send you i 
1-Modern Elertries for one y.r (next isime free) . . , . $1.50 
2--Wireless Code Chart. cardboard. sise 9x12 in., Morse, Navy 

and Continental codes . . , . . . . . . . . . . In 
3.-Wireless Chart with 20 Wireless Standard l•Hook-i7ps' . .10 
4--Join the Wireless Assoriation of America. and Wireless Pin. 
i no Official Wi reless Blur Book, 32 pages, and 13:10 

Total . . . $2.25 

t If liooks are to Ilê mailed add Cr. postage) 

Total Net Saving, $ .75 

ncludi 
in. chart of 13. S, stations . .. . . , , . . . . .30 

5--Any °ilea the titres books shown in offer No. 1 . . . , .27. 
Total  

(Mail cI arges for Items 2. 3, 4, 5, 8, Sc. extra) 

Net Saving, Total $ .75 
OFFER No. 3. 

Send us $1.50 rash. stamps. or money order, and in return, we 

,vi II send you : 
1 --Modern Eleetries for one year I n-st issue free) . . . . $1.50 
2--Linen Binder lantrimatiel holds 12 issues M. E.. gold stamped .50 
3--Any one of the three books shown in offer No. I . . . . .2e 

OFFER No. 4. 
Send us $1.60 rash., stamps. or money order and in return we 

wili send you i 
1 --Modern Eleet des fin one year (next issue f reel . . . . $1.5o 
2-Twelve Bark IS tttt 'hers of Morlern Elertrirs. all consectdive 

Total .. $2.3N .  

(Mail charges for Drum 2 and 3. IS,'. extra) 

Total Net Saving, $ .75 

numbers, all in good condition. each 8 1/4c. . . . . . .75 

Total . . . $3.35 
IN.. mail e,.-,,-,-, neressary1 

Total Net Saving, $ .75 

The offers as shown must not be changed nor can articles from any one 
offer be exchanged with any article of another offer. The selection is quite 
complete and we are positive that you will find a suitable offer among the 
four. IMPORTANT: For Manhattan and Canada, add 35c; Foreign, 60c. 

MODERN ELECTRICS, 231 Fulton St., New York, N. Y. ..• 

A $1.00  

Safety Razor 
FREE! 

This RANDALL SAFETY RAZOR which 

retails regularly at $1.00, consists of:-

The Randall Razor Frame which is made of 
brass, heavily nickel-plated. 
Twelve Blades given FR E E with each set, repre-

sent the highest perfection in manufacturing, being made of 
the highest tempered steel, skillfully ground and honed to 
the keenest edge. 

The Case is almost identical to those supplied with 
the standard safety razors sold at higher prices. Is s of 
chase leather, with a special fastening device to lock it, at.d 
Is lined with a rich plush. 
This Combination has created what is to-day 

recognized as the simplest, most useful and practical safety 
razor yet devised Irrespective of price, and is given with the 
IRON CLAD GUARANTEE that if it does not give 
satisfaction in every respect your money will be re-
funded without a word. 

This Razor Given Absolutely FREE 
with Two Years' Subscription to 

MODERN ELECTRICS 

15c 
per Copy 

$1.50 
per Year 

SOLD ON 
NEWSSTANDS 

WITH TWO YEARS' SUBSCRIPTION 
TO MODERN ELECTRICS 

You Save I 00% 

RANDA[[ SAFETY RAZOR and 12 blades, $1.00 
MODERN flECERICS, two years . . . 3.00 

Total . $4.00 
Our "GET ACQUAINTED" Offer, both for 2.00 

SAVING $2.00 

MODERN 
ELECTR I CS 
"THE ELECTRICAL MAOAZ1NE FOR EVERYBODY. 

The Brightest and Most Interesting Electrical Magazine Publish,Y 
With New Departments on Aeronautics" and •• Wills the Invento, , ' 

NEARLY FIVE YEARS OLD. Containing 95 Gs 120 pages monthly. 
written in a popular style to interest and to be understood by everybody. 

The Magazine to Read if you want to keep up to date on Wireless and 
progress in electricity. ACCEPT NOW this nnosnai offer and mall coupon 
TO-DAY. Add Its:, for mailing and packlug 

  tt 
MODERN ELECTRICS. 231 Fulton St., New York, N. Y. 

Enclosed find $2.10 Wash. stamps or M. O.). for which 
send ine prepaid one Standard Randall Safety Razor on 
terms described in this advertisement and Modern 
Eleetries for two years to the address below. 

Name  

Street  

City and State------------- --------- --
Note-For N. Y. City or Canada add 815c, s Foreign, 00g. 
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MAGAZINES 

eUT I;RTIeES 
e 

For the benefit and convenience of our readers, we have prepared a number 
ot attractive offers in combination magazine subscriptions. The offerings cover 
a selection of the leading publications in electricity, mechanics, aeronautics, 
photography, fiction and all topics which would be of general or particular inter-
est to our readers. While our list is compiled to meet the general demand, any 
publications not listed can be quoted on by us, on request. 
• The prices given below are for American subscribers only. Periodicals sent 

to Canada and foreign countries are subject to the additional postage charges, 
which may be quoted on application. The individual publications incorporated in 
one offer may be sent to separate addresses if so desired. 

Aside from the GREAT SAVING IN PRICES on the publications listed below, 
the advantage in sending subscriptions to us and receiving the magazines regu-
larly is a point not to be overlooked. We adjust complaints and changes of ad-
dress promptly, inasmuch as we are in direct communication with the various 
publishers. Subscriptions sent through agents or agencies often prove a source 
of dissatisfaction, the transaction being handled through a number of different 
concerns who do not hold themselves responsible directly to the subscriber. 

FOR THE ELECTRICIAN. 
Modern Electrics. 
Popular Electricity. 
Electrician and Mechanic. 
Regular Price   $4.50 
Our Price   $3.40 

FOR THE BOY. 
Modern Electrics. 
American Boy. 
Boy's Magazine. 
Regular Price $'3  59 
Our Price .  $2.70 

FOR THE BUSINESS MAN. 
Modern Electrics. 
System. 
Business and Bookkeeper. 
Regular Price 
Our Price 

4  50 
$3.80 

FOR THE MACHINIST. 
Modern Electrics. 
American Machinist. 
Machinery. 
Regular Price   $4.50 
Our Price .  $3.95 

FOR THE FICTION READER. 
Modern Electrics. 
Cosmopolitan. 
Everybody's. 
Regular Price $4  50 
Our Price .  $2.95 

FOR THE AERO ENTHUSIAST. 
Modern Electrics. 
Aircraft. 
Fly. 
Regular Price   $4.00 
Our Price .   

FOR THE HOME. 
Modern Electrics. 
Woman's Home Companion. 
Cosmopolitan. 
Regular Price   $4.50 
Our Price .  $2,95 

FOR THE FARMER. 
Modern Electrics, 
Farmer. 
Farmer's Home Journal. 
Regular Price   
Our Price 

$3.25 
$2.80 

Send today 2c stamp for our 32 page Magaziae book giving complete list and 
prices of over 2000 American periodicals, the Mst complete book of this kind published. 

Address All Communications and Remittances to 

MODERN ELECTRICS 
231 Fulton Street, New York, N. Y. 
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SSELL 
500.11,1,USTRATIONS 30.000 INDEXED ÁRTIGLeS 

Edited by 
PAUL N. 11ASLUCk 

Il You Want to Make Anything 
Consult These Volumes 

,te 
1 CITI °' C.V..: 'i(1.1. LYi' ! i 

For the Mechanical and 
lECII. I•° iti ri , Electrical Engineer U Efi 1!¡i 

- • - , ........ri„.._, 
--

11111  .: i. ha 'IA,1 

For She Boy Who 
Likes fo Make Things 

Assisted by 
100 Practical Experts 

For the Searcher 
After Scientific Knowledge • 

E
VERY Mechanic, Engineer, Scientist, Farmer, Handyman and Man with a Hobby should own a set of these books. The work is not only of 
priceless value to Mechanics. Electricians and Scientists, but contains thousands of articles written for the Handyman about the house, farm and 
shop; for anyone who likes to make things, from a match-holder to a suite of furniture—from a wheelbarrow to a carriage or motor body. The 

boy who is learning how to use his brains and hands will find these volumes a never ending inspiration. Read the description below; then let us 
send you the set for examination before you purchase. ra 

This Famous Mechanical library Sent You for Examination on Receipt of $1.00 
Sign your name to the coupon below and let us send you this complete five volume work at once on approval. If you don't keep the books, the 
set is returnable AT OUR EXPENSE, and we will refund your 81.00. Plus any expenses. 

Cassell's Cyclopaedia a Mechanics 1.,'ya: astuatettaerfilre:dre,Zentrdaintiacenne1 eeclimnd in fizersunder volumes.th the direct 

editorship of Paul N. Hasluck, the foremost living writer on mechanical subjects, every item the paid contribution of an expert. The complete work 
contains over 6500 illustrations and 30.000 separately indexed articles; over 2,500.000 words. The five volumes number 1760 pages in all; each 
volume measuring 7% x10% inches: strongly bound in stout extra durable cloth binding, with lettering in gold. We know you will be amazed by the 
scope and completeness of this work. A leisurely examination is the only method of sale that will do it justice. That is why we make you this 
out.and.out offer to place the five volumes in your home at our expense, without obligation to keep them unless you are satisfied. 
For the Practical Mechanic trT.hedierapcotiwcearl;mechmapn:c wIllinfiellinngthhisolweso ;It checuliàourdshuoldin articles such lottiL in lathe; molder for 
motor connections; boiler covering compound; forging swivels; reducing high pressure of electric circuit; 'trail vice for wood.wo'rker's 
bench; truing emery wheels; regulating speed of electric motors; tool for cutting round holes in sheet metal; tube ignition for small 
oft engine; oxy-acetylene blow pipe or torch for welding and cutting metals; rustless coating for iron patterns; uses of shunt coils. 442 
spacing dynamo brushes; heat gauge for use in hardening steel ; fitting electro ignition to gas engine; grinding and polishing 
metals for a high finish; calculating weight of rolled metal. etc., etc. M. P. Co : 

Some General Subject-Ileadings z'ahretcrtitety TneePlioZicir-Tabas and corzirehensivenesstof the 
23i hub' St. 

—Boat Building—Bookbinding—Building—Cements— Chemicals ancil.Chemistry — Cleaning and Renovating — Coaumcii-
bullding—Concrete—Cycles—Drawing Instruments— Dyeing — Electricity—Embossing— Enameling—Engineering 
—Engraving—Entomology— Etching — Explosives — Filters and Filtering— Fireproofing— Floors — Furnaces— GENTLEMEN t— I enclose 
CaS__Gauges— Gilding — Glass— Granite —Guns and Firearms—Heating-Apparatos—Illuminating—Inlaying herewith 81.00 for which 
—Ivory--Jewelers' Work — Lamps — Lantern Slides— Leather Working— Lenses—Lithography—Lobri- kindly send me carriage pre-
cating—Machinery—Marble--Metal Working—Metals and M.-tallurgy—Modelling — Motors—Moulding paid, for free examination, one 
Machines — Paints— Paper— Paving— Photography — Pipes— Plaster—Plumbing—Pottery—Poultry complete set of Cassell's Cyclopedia 
Appliances— Presses — Printing— Pumps — Refining — Refrigeration — Roofing—Ropes—Sand— of Mechanics, in five volumes. It is 
Sanitation —Saws— Screws— Surveying—Sign Writing — Soaps —Solder—Staircasing—Stone — understood that I may examine the work 
—Stoves—Tanning—Taxidermy—Terracotta— Tiling— Timber— Tools — Upholstery — Valves five days, and if I do not wish to keep it, 
— VeneerinKWater—Wireworkinr—Woodworking. I agree to notify you and hold subject to your 
Examine s Great se. of w. w..t. y01.1 to IMO this t...... e.. lues work for we order. If I keep it, I agree topay you $1.00 within 

., • • lmow that you will be pleoreed with Ito binding. paper and 
Books at 0 U It /expense printing, and the wonderful fund of information it con- five days and the balance of 116.00 in instalments of $2.00 
W.. We want you to examine it thitroughli,, for we know you. will he quickly te,.. per month until paid. It is further understood that you 
pressed with its practical value. The pnce of t la complete work in five volumes ae will refund the dollar paid il I decide not to keep the books, 
above described, le $18 00. Juet mall tie the coupon opposite with $1.00 and you 
will receive the eet, carriage paid. Examine It five days. II the end of that 
time you do not want it. notify us and hold eub atleet to our order. aid we agree NAME  
to return the dollar you have sent us. II you keep the hooka, pay ua $1 00 
within five do.. and thermion. $2.00 a month untal paid. ADDRESS  

MODERN PUBLISHING CO. 
231 Fulton Street, New York 

OCCUPATION OR EMPLOYER 
Send this croupon or copy of It 

When writing. p',eetse mention "Modern Electric." 
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SECOR 

Permanent Alignment 
Visible Writing 

Positive Type Bar Control 
—the "Why" of Perma-
nent Alignment 

Inbuilt Decimal Tabula-
tor and Billing Device 

Ribbon Feeds Only When 
Type Bars Move—A 
Great Saver of Ribbons 

Removable arc! Reversi-
ble Platen 

Type Protector on Each 
Type Bar 

Complete Keyboard Con-
trol That Makes for 
Speed 

Line Finder at Printing 

Point 

Paragraphing Keys 

Back Space Key 

Automatically Reversed 

Two-Color Ribbon 

Uniform, Light Touch 

Fast Escapement 

Automatically Adj u steel 

Gear Driven Carriage 

Removable Escapement 

Independent and Flexible 

Paper Feed 

The Secor Typewriter Company 
General Sales Offices, 302-304 Broadway, New York 
FACTORY AT DERBY, CONNECTICUT, U. S. A. 
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FREE PREMIUMS e 
; We offer below a complete assortment of FREE Premiums, any one of which may be 

obtained by a little extra effort. You are now reading MODERN ELECTRICS, which means it 1F. 
must be good, then show it to your friends. Help yourself and help us to build up the biggest 
circulation of any electrical pa per in the United States. You don't have to be a subscriber to take 
advantage of this chance to °tifitili a valuable instrument for nothing; it only takes just a few 
minutes of your Urne. Show the magazine to your friend, give him a few pointers on the magazine 

; forward by return mail the premiums you select. Your own (NEW) subscription will count. Now 
and nine times out of ten, he will subscribe. Get the subscription, send it to us and we will 

get busy sud get something practical 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 1 subscription. 

Wireless 
Engine. 

The 
Slickest 
little 
engine 
ever 

- placed 
on the 

market. You cannot see a piece of 
wire. Has two fly-wheels and beauti-
ful balances. Cast iron base; works 
on one dry cell. The engine sells for 
45 cents. (Add 14e. for postage) 
Given free for 1 subscription. 

Zinc Spark 
Gap mounted 
on hard rub-
ber base- El-
ectrodes St-

eed with rubber handles. Pure zinc 
rods. Used in all of the best sta-
tions. Spark gap sells for 60 cents. 

(Add 7 cents for postage.) 
,Given free for 2 subscriptions.  

"Electro" Junior Tuning Coil. 
Slickest tuning coil on the market. 

Ilas solid hard rubber ends, bare 
copper winding, hard rubber sliders. 
Size. 8 x 331 x 3% in. Weight, 15 lbs. 
The most beautiful and most practi-
cal coil made. " Electro" Tuner 
sells for $2.00. Sent by express only. 
Given free for 5 subscriptions. 

e 
Pony Telephone 

Receiver. 
This is the receiver 
youhave long wat». 
ed. The best one on 
the market. Fiord 
rubber case. Single 
pole, powerful mag-
net. Ilook can be 
screwed off. Stand-
ard resistance of 75 
ohms. Receiver sells 

for 40 cents. (Add 7 cents postage.) 
Given free for 1 subscription. 

... •—  'Electro' Rheostat 
Rotary 
adjust-
ment. 
Air cool-
ed. Very 
useful to 
vary the 
speed 
of m o-
tors and 

small lamps. Wound with non-
rusting wire. 
Given free for 1 subscription. 

"Electro" 
Medical 
Coil. Al 
quality. No 
end of fun 
with one of 
these coils, 

besides its therapeutic properties. 
Complete with cords and handles 
Medical Coil sells for 70 cents. (Add 
12 cents for postage.) 
Given free for 3 subscriptions. 

"Electro" Amateur' 
Phones, 2000 ohms re-
sistance. Wound with 
No. 50 copper wire. Thin 
diaphragms. Leather 
covered adjustable 
headband. Weight 15 oz. 
80 per cent. better than 
75 ohm phones. Phones 

sell for $1.50. (Add 25 cents for post-
ase.) 
Given free for 10 subscriptions. 

Six Inch Geissler Tube With Liquid. 
A fine tube; works on any spark coil. 

Gives the most beautiful, astounding 
colors. Tube sells for 50 cents. (By 
mail extra ten cents.) 
Given free for 1 subscription. 

Arco-
Flying 

Machine 
A practical 
miniature 
aeroplane; 

. . byplane 

Flying Machine  Itt3nPt ee aro-
fly  100 feet. 

A well constructed machine. Alumi-
num propeller; rubber motor Sells for 
75 cents. (Add 12 cents for postage.) 
Given free for 3 subscriptions. 

 * 1 "Electro" Lytic Bare Point Detector. 
Holds the world's 
record for long dis-

. tance receiving. 
Mounted on hard 
rubber base Finest 
adjustment. Increase 
your receiving range 
30 to 40 per cent. 

"Electro" Lytie Detector sells for 
$1.25 (Add 12 cents for postage.) 
Given free for 3 subscriptions. 

..  

One In ch Bull 
Dog Spark 

Coil. 
This is the coil 
that has sent 
a message 90 
miles with a 
suitable seri-
al. None bet-
ter made. 
None better 

looking. lias French vibrator and 
fibre casing. Sells for $1.50. Can go 
by express only. 
Given free for 12 subscriptions. 

Please understand that we have an invariable rule that premiums cannot be given uniese you 
ask for them, when sending in the subseriptions. 

We are sure you can get any of the aboye premiums by showing this magazine to your 
friends, doing a little talking. Then is your chance, get the subscription before the other fellow 
gets it. Strike while the iron is hot. Act Now. Don't delay, the offer is new now and lots of peo-
ple will get busy at once. 

This is the best season of the year for subscriptions. Everybody reads. Everybody sub-
scribes. 

Send money order, draft, express money order, cash or stamps; no checks please. 

MODERN PUBLISHING COMPANY, 231 Fulton St., New York e 
9 V.-II'':•*e'Z--eb''--e'--P5\1--Ibse-eIPt-I>\L2-IP5--tlM ,,,,ev.~ieert4-in\w,-e\v-~ev,-ev.,0•,.aw.-.5 
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a. 

3 

Razor 

You Can't Go Wrong When 
You Buy A STAR. There 
Are Five Reasons Why. 
I. STAR Blades are forged from the 

finest Sheffield steel. They are hand 
made and individually made through-
out. You can't get a better blade. 
They take a marvelously keen edge— 
and keep it. Many STAR blades have 
been used constantly for over twenty 
years. 

2. STAR Blade Clip is self-adjusting. 
It insures always perfect alignment of 
the blade. No other safety razor has 
this necessary device. 

3. STAR Lather Cup affords ample 
room for the accumulation of lather 
while shaving. If you have ever used 
the ordinary safety razor you know the 
convenience this means. 

4. STAR Frame Hinges make clean-
ing easy and quick. Fingers are not 
plastered with lather. Razor is always 
clean. Simply turn back the frame and 
run water through it. Then snap into 
place again. 

5. STAR Guarantee means that if you 
are not satisfied with a STAR you 
purchase, you can send it direct to us 
and have it replaced or your money 
refunded, as you wish. You take no 
risk when you buy. The STAR must 
make good. 

If your dealer doesn't sell the STAR, write us 
PRICE, AS 
ILLUSTRATED 

Other Styles from $1.50 to $20. 

KAMPFE BROTHERS QeE Gt9 
8-12 Reade St. * 
New York City 4 4t• • 

When writing, please mention "Modern Electrice." 



MODERN ELECTRICS 105 

$5.00 Per Month 
Buys This 

Visible 

Typewriter 
Here is the offer that astounded the typewriter world: 

The Famous Model No. 3 Oliver The ma-
chine with 

the type bars that strike downward—that makes the "write-in-sight" prin-
ciple mechanically practical. It is so simple children learn to operate it in 
ten minutes—so fast the experts choose it—so strong a shrewd business 
man insists upon it—The World's Standard. 

You Can Make It Yours So Easy it's a shame to 
do without it. 

No Cash Until You See It—until you try it in your 
home or office, then you 

make your decision—no salesmen to influence or hurry you—if you keep it 
you pay only $5.00 down—it will earn its own way thereafter. 

Stop Paying in Nine Months, in All 431.113' $50 no in-
terest 

—no chattel mortgages—no collectors—no publicity—no delay. Posi-
tively the best typewriter value ever given—the best selling plan ever 
devised. 

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

Send your name and address on 
this unusual offer—more about 
this splendid typewriter—it 
won't cost you anything and 
you will be under no obligation 
—we won't send a salesman. 

Tear out the coupon now— 
you might forget. 

Typewriters Distributing 

Syndicate 

159 ME N. STATE STREET 

CHICAGO 

coupon and we will tell you more about 

Typewriters Distributing Syndicate 

159 ME N. State St., Chicago 

You may send without placing me under any obligation, 

further information of your typewriter offer. 

NAME 

.IDDRESS  

My old machine is a No. 

r741 
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Make Your Home Attractive to Friends-/I Comfort 
and Delight To Yourself-For a Few Pennies a Day 
Finest Guaranteed Quality and Credit free—no mortgage to sign—no in-
terest—no extra charge of any kind. No red 
tape—no publicity—no delays after you order. We 
trust you no matter where you live or how little you 
earn. And you are protected on every purchase by 
the strongest:guarantee ever made. You save from 
15 to 50 per cent and have the additional benefit of 
our OPEN CHARGE ACCOUNT CREDIT, which 
is strictly confidential. Select any of the 5000 bargains 
in our Great F REE ILLUSTRATED CATALOG 
and make a first small payment of just 25 cents or 
more, according to size of order sent. You receive 
the goods immediately and have the comfort and 
enjoyment of them in your own home while pay-
ing a little at a time as you earn the money. 
Don't:miss this offer. 

Bi § New 
Catalogue 
of 5000 

Free 
HART MAN 
FURN ITURE 6(ARPET ca 

Ternis: $1.00 Cash-75 Cents Monthly 
This three-piece, artistic design Mission'Library Set is madw,of solid oak, beautifully finished 
in early English Imperial Leather Coverings. full set of tempered springs in chair and rocker. 
The tablelmeasures Zig34 inches, has magazine rack on each end. also MI 8 inch book rack below. 
l'rice of this high quality, splendid full set is Onty $9.85— less than half the price you would pay at any 
retail store. Terms: Sito down and 75e a month. This handsome. high-grade Library Set will be shipped 
to you promptly—no delay—upon receipt of $1.00. You Call order from this announcement as well as from 
our catalog simply by sending first paymjett. 

1.1[ ' 

'We Get ThiS New 1912 Catalogue 
Get it today. Save the dollars you would throw away in dealers' profits. We show you how 
to save money on 5000 bargains. We sell them for credit at less than half the dealers' cash 
price. We offer you the cream of products of America's Foremost Factories—goods that 
are reliable—goods we back up with the strongest guarantee ever made. 

30 Days' Free Examination Guarantee tome ersreredceetrvreelatheastt. °squtrtacre"sRt. 
deal they ever had. Every customer must be satisfied. You can get absolutely anything you 
want from our immense stock on 30 Days' Free Examination in your own home — every 
cent of your money back in full, without a word or question. If you are not entirely satisfied 
in every particular. You are protected absolutely by our legal, binding guarantee. 

Save 15% to SO% on House Furnishings Over a million customers now 
buy all their furniture and furn-

ishings from us regularly at this great saving of from 15 per cent to 50 per cent on the easiest 
payment plan ever devised. We sell for less because our mi.1 ion dollar resources (ail our own 
capital—we do not do business on borrowed money, upon which interest would be paid) give us 
such a tremendous haying power—we take entire factory moulds at barznin prices for spot cash—that we can 
make priers to you in loan y cases as low as half o hat you oria il lu, ro V o.y elsewhere. 

World's Finest QUALITY Furniture and Furnishings 
This big New 1912 Catalog is filled with beautiful in._ r, 

trations in natural colors, with complete de-
scriptions of over 5000 ot the greatest bargains 
ever placed upon the market. It tells you 

how to save money on the finest quality of fur-
niture, carpets, rugs, curtains, chinaware, and 
everything for the home. This free book tells 
you all about the largest, oldest and best 
known home furnishing concern in the world 

/ —57 years of success-22 Great Stores-1,000,000 
regular customers. Send today for this big book 
that tells all about our Easy Payment Plan 
with 30 Days' Free Examination Guarantee. 

Ls, 
It is absolutely free to you—sent by mail, post-

No. paid, in a plain package. Don't waste any more 4n-1-xiter 7B-
113 money—send today and learn to buy right. islio.1 B-119 

New One Motion COLLAPSIBLE GO-CART BARGAIN ROCKER This elegant, comfortable rocker 11 o. found 
II.. in thousands of. homes. It has a 

high, broad tufted bark, large comfortable seat and is upholstered in famous 
..Imperiar leather, with wearing qualities of genuine leather. Seat con-
tains • '19.•narch' • steel spring ernstruction. Ruffled front and sides. $5.75. 

Terms: 50e cash, 50e monthly. 

A great blessing for rootber and child. Emily tind quickly handed. Substan-
tially built and will never get out of order. Instantaneous—one fold asalariar 
in illustration. All steel construction. covered with Imperial Leather, 
easy seat. half inch rubber tires—$4.95. Sold in retail storm for GO to 75.70 
moro. All we ask is 50e down and 50e per month. 

HARTMAN Furniture & Carpet Co. 3931 Wentworth Ave., Chicago, IlL 
Largest, oldest and best known home furnishing concern in the world. 

astabilshed 1855-57 Years of Success 22 Great Stores-1,000,000 Customers 

When writing, please mention "Modern Electries." 
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SEVEN 
ELECTRICAL 
EXPERTS 

Here is a set of electrical books 
published especially for the stu-

dent, worker and expert — every 
chapter written by an expert in 
his special line—every subject 

brought down to date—an absolute 
authority on everything electrical 
from wiring to alternating current 
machinery—from motors to power 
stations, etc. Read table of im-
portant subjects below. 

Applied Electricity 
is compiled from the instruction papers used in the regular correspondence 
work of the school; contains 3,200 pages; 2,600 full page illustrations, dia-
grams, formulas, etc., with a special cross index for quick reference. The 
seven large volumes are bound in half morocco and are printed in large, clear 
type on special quality paper. 

 Important Subjects Covered by These Great Books  

Theory, Calculation, Design and Construction of Generators and Motors— Electrical 
Measurements—Electric Wiring—Electric Welding—Types of Generators and Motors— 
Management of Generators and Motors — Storage Batteries -- Electric Lighting — 
Alternating-Current Machinery — Station Appliances—Power Stations—Power Trans-
mission — Central Station Engineering — Electric Railways, including Single-Phase — 
The Electric Telegraph — Telephone Equipment, Systems and Operation — Wireless 
Telegraph and Telephone—Telautograph—Telegraphone, etc. 

Sent Absolutely Free—Express Prepaid 

The complete seven volumes, not a sample volume, will be sent, express prepaid, 
for seven days' free examination; returnable at our expense if the books do not con-
tain the information you want. If you keep the books, pay $1.80 seven days after 
receipt and then $2.00 a month until you have paid the special introductory m. E. 

price of $filli19. 
80. • 

books. We know they'll be worth many times their cost to you. Mail the 
t n and mail the coupon. It won't cost you a cent to examine the Jus 0 

coupon now and you'll receive your books promptly. 0 .0 plied Electricity for 
41 seven days' free ex. 

Another Great Free Offer ,v, i.80 within sieZ2I = 
•r and $2 a month until I Imve 

With every set is included a year's Consulting Membership entitling you paid $19.80; otherwise I will 
to the advice of oar business and engineering experts free. This will give you notify you and hold the boots 
practical help in handling working problems which are too specific to be .ehwt to your order. Title not 

taken up in detail in the Cyclopedia. There will be no limit to this service.  A single problem solved for you might be worth more than the first cost to pass until fully paid. 

AMERICAN SCHOOL OF CORRESPONDENCE 
of the books. 

CHICAGO, U. S. A. 0 °  

AMURESS 
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SHARPEN TOOLS 
No Money Needed! No Promises! No Red Tape! 

H ERE is a tool grinder that will save time, money and work for every mechanic, 
carpenter, shop, factory and tool user. 
Prove it yourself. You can try this complete 14 attachment shop 
outfit for 30 days absolutely free. Do all the grinding you wish, 
use it to sharpen up your twist drills, saws, plane bits, chisels— 
every tool you have. See how amazingly quick and easy it is 
to make the dullest, most battered tool you can find as keen 
and bright as new. Use it free for 30 days, and then if you 
wish, send it back at our expense. 

A Workshop 
in Itself 

Besides the sharpening at-
tachments which are includ-
ed in the sharpening outfits, 
there are 16 other attach-
ments from which you can 
select what you want. In 
this way you can secure a 
turning lathe, drill circle 
saws, jig saws, large metal 
polisher, etc.-17 in all—sim-
ply by getting these attach-
ments to go on your "Hum-
mer" Grinder. 

If you were to purchase 
machines to do the same 
work that these attachments 
will do, it would cost a good 
deal, but by getting these 
attachments for your grinder 
you can completely equip 
your workshop at amazingly 
small cost. Our Free Book 
describes all attachments. 

"DIMO-GRIT" 
Sharpening Stones 
Ask your dealer for Dimo-

Grit sharpening stones, the 
fastest and smoothest cutting 
sharpening stones in the 
market—look for the name 
"Dimo Grit" on the stone. 

Luther 
25 Times Faster than the Grindstone 
10 Times More Efficient than Emery 

DIMO-GRIT is the new artificial 
diamond abrasive. It is made in 

the wonderful electrical furnaces at 
Niagara Falls, the hottest furnaces in 
the world, the terrific heat of which 
fuses the elements of real diamonds 
INTO DIMO-GRIT CRYSTALS—as hard as genuine 
South African diamonds. Dimo-Grit 
peels steel away in tiny shavings—no 
heat developed, no need of water cool-
ing, no danger of drawing temper. 

Dimo-Grit is especially suitable for 
steel, leaving the smoothest, keenest 

edge. Carborundum wheels 
also furnished. 
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FREE 
fngine and foot Power 
THE LUTHER shop outfit 

meets every grinding, sharp-
L.ning and polishing need for the 
shop or individual tool-user. The 
machine and wheels are guaranteed 
for five years. Dimo-Grit wheels 
will not glaze, fill up, or wear lop-
sided. The shop grinder is built 
all of steel and iron, and is abso-
lutely rigid—no troublesome chains 
to catch the particles from the 
grinding wheels and grind the 
chain to pieces—it has bevel gear 
shaft drive like an automobile, dust 
proof bearings, gravity lubrication. 
Patent tool rests and attachments 
enable apprentice to sharpen twist 
drills, planes, bits, etc., as well as 
any high paid mechanic. 

FOI liTEEN MACHINES IN ON E--1-FineDimo-Orit Wheel. 2-Coarse Dimo-Grit 
wheel. 3-Universal tool rest. 4-Chisel and plane bit guide. 5-Dimo-Orit 
razor hone. 6-Dimo-Orit scythe stone. 7. Dinto-Grit saw gummer. 8-Pelt 
polishing wheel. 9-Medium Dimo-Unit wheel. 10-Cloth buffing wheel. 
II-Dim-Grit oil stone. 12-Dimo-Grit poeket hone. 13M-Plano bit hon-
ing attachment, 14-Twist drill shrupening attoehment. 

ShopTool Grinder  
Forty Page Free Book 

ELLS the full story of the discovery of artificial diamond abra-
sives as it appeared in McClure's Magazine. Dimo-Grit 

wheels outwear any number of emery wheels, saving that 
much money. Dimo-Grit saves tools and time; another big 
saving of money. Makes the work go faster and 

-easier. Send back this coupon o-day, get this 
interesting free book, and then decide 

RETURN 
if you want us to send you the corn- HIS COUPON 
plete shop outfit for 30 days free trial. TODAY 

Luther Grinder Mfg. Co. 
299 MICHIGAN STREET 

MILWAUKEE 

WIS. 

LUTHER GRINDER MFG. CO. 

499 Michigan St., Milwaukee, Wig. 

e At no cost or obligation to me, please 
Ir send your 40 page free book, special 
IV introductory prices, and 30 days free 

4. trial offer. 

47 NAME   

• ADDRESS  

eV, • IM OM MI MI BM Mai 71 MI Ira is »mad 
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pocket Electric Che Exact Size 
tigbts 

Ç You need an Eveready Flashlight. 
Outdoors in the wind or rain it 
gives a strong, steady white light 
that cannot be extinguished acci-
dentally. Indoors it can be used 
without danger near the gasoline 
tank, in the corners and out of the 
way places, in the clothes closet— 
where a match would not be satis-
factory nor safe. 
Ç The American Ever Ready Com-
pany was the first to manufacture 
flashlights and from the beginning 
we have constantly been improving 
them. So rapidly has the develop-
ment of Eveready flashlights ad-
vanced no imitator has ever been 
able to produce such reliable lights. 
Ç The Eveready Tungsten Battery 
brought the Flashlights out of the 
class of novelties and made of it a 
dependable convenience with a long 
life. They are made in many sizes 
and shapes from the vest pocket 
size to the inspector's lantern. Let 
us send you our Bulletin No. 623 
which shows not only our flash-
lights, but our portable electric 
house lamps, watchmen's lanterns, 
candles, electric lighted clocks, etc. 

BOSTON 

11 1 Here is one of the types of Ever-eady meters. The illustration 
shows the exact size of the instrument. 
The Volt and Ammeters of this size are 
built on the same principle as the large 
Eveready switchboard meters. They 
are accurate and reliable. 

tU Every electrician sees the need for 
`UI accurate meters as part of his 
equipment. They will cut out guess-
work and show you exactly what voltage 
and amperage you are using. With 
the Eveready Volt and Ammeters you 
get an exact basis upon which to work. 

u. These meters are made in many 
1̀3,1 sizes. The pocket size shown above 

is one of the latest types. And the 
prices are reasonable. Our Bulletin 
No. 630 illustrates some of the types 
and gives prices. We will gladly send 
you a copy upon request. 

American Ever Ready Co. 
304-322 HUDSON STREET 

NEW YORK CITY 

CHICAGO NEW ORLEANS SAN FRANCISCO 
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The Idea That Comes 
from RIGHT TRAINING 

It was trained minds that harnessed the tremendous power of Niagara; for 
without right training the idea would never have been born. 

At this plant one trained man throws a switch and thousands of horsepower are 
loosed to light cities, run railroads, and operate factories. 

Training is the element that makes the difference in men's positions.' 
The trained man and the laborer are both put on earth with brains that can be 

developed. The one wins success because he has training; the other remains a 
laborer because he lacks training The one superintends the construction of rail-
roads, dams, and power houses; the other 
does the menial labor. The one manages; 
the other is managed. The trained man 
holds the throttle of the locomotive; the 
untrained man holds the flag at the crossing_ 

If you lack training the International 
Correspondence Schools give you the chance 
to get it—to get it quickly and to better 
your position in. life. 

Your opportunity is here. Success con-
sists in grasping opportunity. 

Thousands of prosperous men owe to the 
marking of an I. C. S. Coupon their start to 
success and power. 

Mark and Mail the 

• International Correspondence Schools 
• Boo 992, Scranton, Pa. 
• Please explain, wit tout further ebligation on my part, how I 
• can qualify for a larger salary and advancement to the post 
• Hon, trade, or prole anion before wkich I have marked X. 
• 

• • 

• 
• 

• 
• Name  

St. and No. 

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

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

Coupon NOW city State 

Present Occupation   

When writing, please mention "Modern Electrice." 
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E. I. CO. 

!!WHATDOYOUTHINKOFTHIS!! 

Complete wiFtg,LEss Course 
OF INSTRUCTION 

FREE 20 LESSONS 20 FREE  
We are the first concern in the United States giving a free wireless course, and there is no string attaelaid to 

this offer. This course embraces twenty lessons, not only on Wireless Telegraphy, but also on Electricity in 
general, and by the time you are through e. iti this course you will be an expert on Wireless and will ha vii it tine 
knowledge of Electricity alai Wireless. 

THIS COURSE IS NOT A GIFT-WE OWE IT TO YOU --IT IS YOUR DISCOUNT TOR CASH ON YOUR FUTURE ORDERS 
Write us at once mentioning this ad" and ',triode 4e, postage and we will send complete information, explaining tu,. itoi 111i. o 

[loot olso one 190 page Eleetrieal Cyelopedia No. 10 containing over 1,500 Articles and 450 illustrations. 

"OPPORTUNITY RTRAORDINAIRE" 
To Obtain a Limited Number of Model Aeroplanes at Manufacturer's Cost 

With the issue of our Catalog No. lu, our customers will note that we have discontinued the manufacture of 
Model Aeroplanes and will dispose of a few models in stock at the prices indicated below. 

These models are the best flying models possible to produce. Strictly scientific in every detail, they demon-
strate iivery peculiarity of a man carrying machine. 

THIS IS A SPLENDID BARGAIN: TAKE ADVANTAGE OF IT WHILE IT LASTS 

BLERIOT JR. No. 1. 24 inches long, 18 inches wide, will fly 150 feet. Former price. $1.50 - Now .85 
ANTOINETTE JR. No. 3. 18 inches long, 15 inches wide, will fly 75 feet. Former prim, $1.00 - Now .50 
ANTOINETTE JR. No. 4. 18 inches long, 15 inches wide, will fly 100 feet. Former prim. $1.30 - Now .75 
BLERIOT JR. No. 8. Will illy 75 feet. Former price, 75e - - - Now .35 
BLERIOT JR. No. 10. 32 inches long, 24 inches wide. All parts detachable. Will fly 200 to 250 fect. 

A beautiful machine in every detail. There are only five of these models left. Former twice, f:i Now $3. 

SLABY-ARCO VACUUM COHERERS 
Your Wireless Receiving Station is surely 

incomplete without a good COHERER 

We have procured a limited quantity of these imported exhausted coherers, made by the famous 
Slaby-Arco Company, and will dispose of them at the unprecedented price of 

$2.25 each 

while they last. 16 cents extra by registered mail. Regtilar price $7.50 

Solid silver plugs and German silver sleeves. Most sensitive colterer known. 
If used in connection with Relay and Bell Tapper will announce by signal all incoming messages 

and record them clearly by the tapping of the bell. Money refunded if not satisfactory. 

SPECIAL We have left just 4—fully charged 4 Volt 60 Ampere Hour St batteries from a special 
lot recently made up for export. We will dispose of these four at the exceptionally low 

price if $5.00 Nid F.O.B. N.V. Regular list price is $7.50. Send your order quickly before they are all' gobbled" up. 

THE ELECTRO IMPORTING CO. 
233-Z FULTON STREET NEW YORK CITY 

"Everything for the Experimenter" 

Send 4c Postage Today for our Wonderful 196 Page Electrical Cyclopedia No. 10 
Containing over 1500 Articles and 450 Illustrations  
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NEWS 4maz 

Bull Dog Spark Coils On thleo mbaerlie latRLSATST 

THE SUCCESSFUL R[SULT Of EIGHT YEARS' RPERIMENTATION 
QUALITY 

We wi›It to emphasize the fall that the Bull Dog Spark 
Coil is specially constructed for use in Wireless Telegraphy 
and Experimenting, mud under no consideration can be 
compared with the average so-called Wireless SparkCoil of the 
box type, which is in reality an automobile spark or ignition 
coil. To produce a spark which will create in the ether the 
necessary wireless phenomena, a spark coil is required 
which has been specially constructed for this work and in 
which the necessrry scientific features are embodied. 

Bull Dog Spark Coils have all the good features of the 
Rhumkorff, combiued with other special. features which we 
have discovered and upon which patents are pending. We 
guarantee these coils to give an exceptionally tense and 
powerful spark that we- challenge ally other coil of the same 
spark rating to duplicate. 

Genuine platinum contacts and not silver, so often substi-
tuted. Bull Dog Spark Coils as shown by the cut present a 
neat, elegant and business-like appearance pleasing to the 
experienced eye and a credit to any Wireless Station. 

PRICES 
No. 4360. 1/4 inch Spark . . $2.20 No. 10.«, 1 inch spark . $4.50 
No. 1087. 1/2 inch Spark . . 3.1111 Nn. 436C. 1 1/2 inch Spark . 6.60 

No. 1089. 2 inch Spark . 'SPARK LENGTHS GUARANTEE °  D 

Bull Dog Spark Coils are wound with Enameled Wire on the s,condary, allowing the maximum amount of 
insulated turns to the inch. Other so.called Wireless Coils uro wound with ham wire on the secondary.—Don't 
buy such coils.. They may spark a gas engine, but to send Wireless; messages you require a spark eoil having 
insulated turns that come close together, which is only possible with enameled wire. 

The " ELECTRO " GENERATOR 

INTRODUCTORY PRICE, $9.80 I 

OUR GUARANTEE: We positively 
guarantee this Generator to do all if not more 
than we claim for it, and we will cheerfully 
refund your money if you are not absolutely 
satisfied with it. 

One of the most powerful machines of 
its kind ever constructed. 

Magnets are of Tungsten Steel. Built 
to run on low speed of 1800 revolutions. 

Two styles: " A" and "B." Type " A " 
will develop 16 to 18 volts and from 454 to 5 
amperes at 1800 R. P. M. Type " B " at the 
same speed develops 5i; to 6 volts and from 
14 to 15 ampere. Type" A" will operate 6 to 
7 18-volt Tungsten Lamps simultaneously, while the type " B 
satisfactorily operate 1,7> to 16 6-volt 2 c. p. 

Size over all, 10'4 ir. x 4% in. x 6 in. Net weight, 12 11,s. 

" win 

Machine can be run from the Surplus Power of a Gasoline Engine or by a Powerfui Water 
Motor or any Sufficient Power. 

A Guaranteed Practical and Highly Efficient Generator NOT A TOY. 
Price same for both types " A " and " B." Immediate shipment; guai., L 
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Sebco Screw Anchors  
are the only' recognized and dependable means 

approved by modern mechanics throughout the 

country, for fastening Electric Switches, Push 

Buttons, Sockets, Bells and etc., to walls that 

won't hold ordinary bolts or screws. 

No lead—no plugs. They are easy to 

use and absolutely reliable. 

Here's a secure way' of attaching electric 

fixtures: 
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Sebco Screw Anchors are carried in stock 

by all the large hardware and electrical supply 

concerns throughout the country. 

Write for FREE SAMPLES and catalogue. 

STAR !MANSION BOLT COMPANY 
148 CEDAR STREET NEW YORK CITY 14), tte, 

*,,„4,4,4pereieeeefeeeelete 
When writing. please mention "Modern Eleetrles" 


