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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 IIL

(Continued)

iKEFERRING to Fig. 88, if i, r, be
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:
1= 9, and

r
1=¢
r

Dividing the second equation by the
first, we have:

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:

(I+i): I=(r+R):r and (I+i)=
IXZR 11 = 15 of the total cnrrent,

r s
we have [ er_;zI} —total current.

(r4+-R): 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
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.

Fig. 90.
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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
woonden 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

B et e e e
R 123 ke DRSS T
Wl gt A e

be about 4 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



MODERN ELECTRICS 7

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 to
the 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, the 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 Bellati 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
C
/,”’
’/
s s e
o o
//:"”a” I'
O
B A
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 1inch 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-
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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 w2s in the act of
ringing the engin-.r to tcil him they had
lighted the shots in that particular entry,
when an explosion occurred. The force
of the explosion was =0 strong that it
blew in the back end of the 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

AR

A

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 Kiel, 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

By Frank C. Perkins.

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

when
The twelve

and engine No. 798 weighs,
loaded, close to 115 tons.
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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 ali
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. V. Times.

WILL GET WIRELESS EQUIP-
MENT FOR STEAMSHIPS.

The Insular Line has arranged for
wireless stations on the steamers Harry
Luckenbach, Julia Luckenbach, Bor-
inquen and Grayson. Installations are
to be made as each ship arrives in New
York. United Wireless equipment will
be used.—Elec. Review & West'n Elect'n.

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
o 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.
HOMAS ALVA LEDISON, 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
173%7. 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 fromn 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 Indianapoiis.

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 Electricali 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 feured to remove
the glass, on account
of the hemorrhage that
would surely follow, su
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.
Fach 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

St
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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 fatt 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 fyel
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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Yaris Letter

APPARATUS FOR TESTING DE-
TECTOR MINERALS.
Dr. G. Seibt of Berlin has devised a

compact set of apparatus for testing
It con-

out minerals for detectors.

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-

ME

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

same time press the button P?, 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-

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
one 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
low note for a “dot.”

To test current and telephone to
line, depress one of the keys and at the

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

ME.

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

It is fitted with a keyboard like an
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
propertv 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.
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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

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 2V5-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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HIS issue marks the beginning of
@ the fifth year of Modern Electrics.
We cannot help but feel proud of the
achievement, and we believe our readers
share this view.
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 Electrics.

Extra copies of this month’s supple-
ment, suitable for framing, 1will 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

sAbstract of a paper read before the American
ERlectrochemical Soclety.

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 Bmax
was recorded, H was decreased to
zero, and the retentivity Bret noted;
next the coercive force H¢, 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 Bmax
Bret- und He¢ 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 suitahle 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 bars, 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. :

Molyvbdenum.—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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WING 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, ag
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
I‘ederal 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 low 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 its 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,
I'la. 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-

cles 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.
But the steps forward which civilization is
taking render war preparations daily less
necessary. LFor this reason we oppose the
passage of the Alexander bill for the reg-
ulation of wireless telegraphy which would
make the convenience oi the army, the
navy, the governmental departments, and
their othcials paramount, and would ham-
per the development of a great modern en-
terprise.

Kepresentative 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 diffitulties. As for
permitting governmental bureaus to issue,
modify, amend, and revoke the rules that
shall govern the spread of comnniunication
between the American peop’* and foreign
countries, the idea ought n¢: to be toler-
ated, save in time of actual war. Ofiicial
control of commercial wireless busincss
would be always in the burcaucratic inter-
est, and not in the interest of progress
and enlightenment.

The following letter was sent to the
New York Times in answer to the fore-
going editorial. Tt appeared in the issue
of March 2gth:

400,000 WIRELESS AMATEURS.

To Discourage Their Work Would
Check Progress in the Art.

To the Editor of The New York Tines:

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, 1 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 would 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 més-
sages by amateur operators.

As the bill stands it is sharply opposed
bv 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 bureaun
chief, or the President. Point is given to
these obiections 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 Renresentatives by Mr. Alexan-
der. Mr. Alexander to-dav received a
strong protest from President John W.
Griggs of the Marconi Wireless Telegraph
Company of America setting forth its ob-
iections 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 citl-
zens of thc United States. Its benefit and
usefulness to the public have been enor-
mous. while the returns to its stockholders
have hitherto becn nothing. The latter
cherish a reasonablc hope and expectation
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‘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 IL.abor 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 bhill could have ne
other effect than to discourage and, indeed.
destrov all further effort to bring to suc-
cess the long lahors 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.




26 MODERN ELECTRICS

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 114 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 instrumerits 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, tnay 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 hoys 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. TORBETT,
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.

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.

MARCONI

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,




28 MODERN ELECTRICS

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. 1. 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 government 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
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