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Testing a Modern Electric Locomotive

3y J. STuarRT FREEMAN.

The Famous ‘‘ 6000.”

In the eighty years of the develop-
ment of locomotives for long-distance
transportation, only a dozen years ‘or so
passed since the electric locomotive has
been in the field. But fourteen -years
ago no such thing had been heard of,

‘and, while the steam locomotive of to-

day is the result of three-quarters of a
Century of invention and improvement,
the present perfection of the electric lo-

- Comotive has been reached after only a

de of experimental and research

'.;'.“k- For some of us who are more or

S familiar with them the novelty has
8Un to wear off, but there are hun-
f€ds of engineers who would place
gﬂt value upon a trip on one of them.
Or those of my readers who are among

Scribe
“Rail |

- ™€ less fortunate, I will attempt to de-

a trip on one of these modern
aters.”

We board an electric car at Schenec-
fady " W V.. the home of the electric
engine, and go west through the Mo-
hawk Valley. We have to ride but three
miles when our car, running parallel to
thie P iNew Mork W Central - tratks 'gets
abreast of the eastern end of the well-
known and much-feared third rail, with
its familiar signs at short intervals,
reading :

DANGER.
LIVE THIRD RAIL.

Here we see one of those silent, mys-
terious bulks of iron, standing quietly
and with no puffing and blowing, as in
the case of a steam engine, impatient to
be off, but with a majestic silence, tell-
ing us of vast power pent up within it
and but temporarily subdued.
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No. 3424 Makjng 79 Miles Per Hour.

Continuing up the valley, we look out
of the window, and are allowed but a
few seconds in which to catch a glimpse
of the once still engine now devouring
the track on which it runs at an enor-
mous rate of speed, and soon becoming
invisible in the distance, although we
are running in the same direction at 50
miles per hour. - Soon, however, we ar-

Interior of No 3424.

rive at Wyatt’s crossing, the location of
the sub-station and barn. Here we await
the return of the engine, and in the
meantime wander about the station.
High up on one side of the wall the
33,000 volt lines enter from the outside,
and immediately below are the curiously
shaped lightening arresters and the long,
slim main switches. Down on the floor
are a set of transformers which reduce
the alternating current of 33,000 volts to
a much lower potential. From these the
current runs to the rotary converter,
. e § s

~anything should happen to us. He fi

sf.lown in the illustration, which, in tyy
gives off a direct current of but g
volts, which current is supplied to
third rail, paralleling the track outside.

But the engine is awaiting us ng
having been stopped by one of the e
ployees, so we must hurry aboard. Fis
however, the conductor must take o
pass so as to protect himself in c

all is right and signals to go ahead.
bell clangs forth a few strokes and f
“engineer,” who is a motorman, slowi
opens his “throttle.” Slowly, steadi
and with almost no sound, we begi’
move. The motorman does not hold &
lever on the first notch, but quickly pe
it over the entire first set, of which the
are three, and the motors continte
accelerate perfectly smooth until ¢
their limit of speed under that set, Wi
he gives them additional “juice.”
Starting *from the western end,
have a straight stretch of three-quar®
of a mile, at the end of which ar¢ >
eral sharp, double. curves. Along ®
he is not allowed to exceed a speed,
65 miles per hour for 'safety’s
This is rather fast traveling, after ™
having gone faster than about 60
per hour, and we wonder at the
with which our steed takes the
leaning far over to the inside S0 _
when standing erect we are 10 ed‘
from the perpendicular. At the erll
the curve she rights herself and 3
leans in the opposite direction 0o ®
around the next curve.
(Continued on page 72.)
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A Silicon Detector

By B, C

AUSTIN, jR.

About a year ago the writer had the
% opportunity of examining a Pickhardt
B Silicon Detector, and after listening to
it in operation, decided.to build one him-
self. The operator, a friend, explained
the action of the detector in’ detail, say-
~ ing in part there were no batteries to run
down, that the adjustment was very
easy, and when once adjusted it could
- be depended upon not to get out of or-
~ der, and that the connections were very
- simple.. -

~ From his explanationgw instrument
Qheremaft_gg_ _described) was built, at a
cost of about $3.00, and was afterward
tested on one of the Fall River Line
steamers, where it proved to be so sen-
sitive that wireless telephone could be
heard with it. ;

A silicon detector, when used with
telephone receivers wound to 1,000 or
000 ohms resistance, is as sensitive, if

or, and it does not get.out of adjust-
ment  easily. However, telephones
Wound to a high resistance must be used,
Tor without such telephones the ad-
Antages are not so appreciable.

ihe writer has experimented with a
~.mber of detectors, among them the
a1 bomndezm, of which a description
Will be given in a later issue, the carbon-
cury, microphonic, etc., but finds

NErcur

while the sili-
the most con-

MO

ot more so, than the electrolytic de-’

e

DERN

/' The illustration Cherewith shows all

/ the receiving apparatus, except the tun-
{.» ing coil, “A” being the detector proper,

“a 17 is the silicon and “a 2” the brass
point resting thereon, “B” is the con-
denser-and “C” the telephone receivers.
“T” are leads to the tuning coil, thence

to the aerial switch and aerial, and “G” |
through the same switch to the ground. [“-

he materials for this detector may
be obtained from any good supply or
importing house, and directions for con-
piguction are as follows: . -
Procure a wooden base such as is
used for pony relays, same to be of the
dimensions as shown in Fig. 1; bore
9 holes, as per Fig. 1, large enough to
accommodate 8/32” screws, countersink-
ing them 3/16” so as to accommodate
washers and screw heads, and then cut
the grooves for the connections, making
them of sufficient depth to allow the in-
strument to set flat when completed.
There must also be six small binding
pOStS to set in holes na,” “b,” “C,” “d,”
“e” and l‘f.,!
Procure a piece of hard rubber 14"
thick and trim to size 114" x 1 .27/32"
-and bore holes as per Fig. 2, “g” and “h”
to be large enough t6 accommodate 8/32”
screws. Also two round-head brass
screws 8/32" thread, about 34" long.
Make a piece of brass of the dimen-
sions shown in Fig. 3. Get three nuts
8/32" thread and three washers to fit
the three last-mentioned parts. *
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The Dynamophone

By H. GerNsBACK,

thile conducting some experiments
wireless telephony I made the discov-
4 of quite an interesting combination
, to my knowledge of the art, has
- been tried up to this date.
produce mechanical effects direct-
man. is obliged to exert his muscular
ces, by bringing his muscles in con-
t with the object to be mowed, or
ugh an indirect way, namely, by in-
osing a tool between the muscle and
object. This tool might be a lever
it might be a telegraph key, which
if desired, will move or disturb the
object through another medium
ty.
apply power to an object the hand
d more than any other part of the

body; the foot pmbably ramges

the vibrations should close a certain cir-
cuit, which in turn could be relayed, to
transmit or start power, has always
proved a failure on account of the vibra-
tions of the diaphragm, created by the
human voice, being exceedingly weak.
My arrangement, as described below,
to transmit or start power, etc., simply
by talking into a transmitter, will there-
fore be found novel, especially if it is
considered that the transmitter is not
connected with the receiving station
whatsoever. The transmission is made

by means of wireless electric radiations.
No new apparatus being needed in my
arrangement, any amateur can easﬂy per-
form the experiment.
Referring to plan, M represents the
common transmitter as used on most tel-
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BLECIORIES

We are proud to say th
600 letters received, %’hergt\gggo iy
that did not contain congratulatnot
a few nice words. 4

We were a little “shaky” g
we did not know if we haq stry W
right, but the avalanche of kmd .
received encouraged us enormouSl
we know now that we do net hz \
fear for the future. "

We know that “MODERN gy
ple reason that it fills a long-feltw
and because “we have the goods!”

A strange disease is spreading .
over this country and threatens t:
fect every young man over 15 years
No antidote has been discovered sg
against its ravages, and parents
greatly alarmed, the new disease
same time taxing pocketbooks and ch
books heavily.

The name of the infecting g
Bugum Y-erlessum and creates af’
called “Wireless Craze.” The disea
incurable,

Never before was the “craz
strongly developed as this year;
countable cases are reported from !
land, Me., to Portland, Ore., and
statistics show that out of ﬁve y0
men two are mfected

Since +% MODERN s“?’
made its appearance a month ago

the hundreds of congratulaﬁng
received ‘159 (one hundred aﬂé |
nine) up to this writing deal with 1
ing but Wireless. Most readers
“Wireless Department”

some even went as far and as
publish  nothing but Wireless,
many wanted a description of
Iytical Detector, while an eq
audience wanted to bu;dd a
tector




1 The writer has had tl}e good fortune
o-day to witness some interesting tests
nade with Mr. Gustav Grzanna’s new
Fernschreiber” (long-distance writer.)
The inventor, a young German from
erlin-Steglitz, exhibited his apparatus
t the “Zoo-Hall” in Berlin. The new
Fernschreiber” has also been tested
ately by the German postal authorities,
nd extraordinary results were obtained
y transmitting handwriting, sketches,

., by wire from Berlin to Dresden, a

stance of 150 miles.
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A Long-Distance Writer

By Our BeruLiy CORRESPONDENT.,

telegraph or telephone line and the re-
sulting current variations are recorded
in the receiver.

The problem was to transform these
variations into writing, and it is here
where Mr. Grzanna has shown his
genius.

One end of the line is connected to a
sensitive electro-magnet. If little cu-
rent is sent out from the sender, the re-
ceiving electro-magnet is magnetized lit-
tle; if much current is cut in, the electro-
magnet is energized more, etc.

A little mirror fastened on an iron foil
is hung up in front of the pole of the
electro - magnet; this mirror moves

- around its horizontal axis and will move

more or less, according to how much or
how little current is sent out from the
sender. on
A beam of light from a small 4-volt
tantalum lamp, concentrated through a
lens, is directed upon the mirror and is

reflected in such a manner that it traces

a vertical line, long or short, all depend-
ing how much the electro-magnet is ener-

cal r at the sender
. vertical move




|

The two light beams are reflected in
such a manner that they fall upon' the
same point; as soon as the magnets are
in operation the light rays trace lines
and curves upon a band of sensitized
p}mtographic paper. These curves and
lines are nothing else than the compo-
nents of the original writing and each
and every move at the sending station
must be accurately reproduced at the dis-
tant receiver.

The sensitized paper after passing
through the fixing tanks, 10 seconds
after the original dispatch was written

48 MODERN ELECTRICS

down, emerges from the machiy
while moist one can read the Wri:é‘ U
well as if it had been jotted o "84
pen. iy
The instrument works automga; ;
all one has to do is the Wc:lH
and the receiving of a message, 5
the apparatus is connected with the r
ular telephone line, quite a good dea}
business can be transacted by this il
od, which would be quite Impossible ;
any other way. Large business oy
will undoubtedly soon adopt these y
derful “Fernschreibers.” 1

While it is comparatively easy to dem-
onstrate a magnetical field with iron
filings by strewing them on a piece of
paper and place the magnet or magnets
directly below the sheet, successful lines
of force made by the electrical current
itself have never been obtained hereto-
fore.

To Mr. C. Fischer belongs the honor
of discovering a method to accomplish

t is simplicity itself.
m’;‘lo demagstrate an electrical field of
either + and — poles or + and +

- cal lines of force. :

it will tend to scatter the crysta

~ this, and as will be seen, the arrange-

Demonstration of Electrical Lines of Force

then placed in the centre of the di
the + and — wire are connected to {
discharge balls of a small static machi

Before the machine is started the p
must be covered with a film of sm
light particles which should be long ¢
thin, not round. i

After innumerable trials Mr. Fisd

~ found that crystals of gypsum gave

best results, besides having the advant
of being cheap. It is to be recommen
to prepare different grades of powd
a few experiments will be the best

If the machine is started the c
will arrange themselves in certa
finite lines which demonstrate the

Not too high a tension should
in connection with these experim

their true lines; irregular figures
at all will be the result.

If the machine is too po
may keep-the rods A and .
tance away from the tinfoil
will reduce the strength of th
somewhat. i e
It only takes a second %r
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Wireless Telephony

By NEwELL A. Tmoumesox, Jx.

At the present time there are three
-known methods of transmitting
ch wirelessly. They are (1) by a

cam of light, or as it is more commonly

nown, radiophony; (2) by electro-
agnetic induction; and (3) by electro-
gnetic waves. Each one has Deen fully
d, and it is safe to predict from the
Its and data obtained that transatlan-
ireless telephony will follow closely

on the heels of its sister, wireless teleg-
method is by

identical with

one which was

electro-magnetic induction method. A
very good example ofi this means of the
transmission of speech is cross talk in a
telephone system; words spoken on one
wire being heard in the telephone on a
second parallel wire. At the St. Louis

Exposition Mr. M. R. Hutchison gave
an excellent demonstration of this sys-
tem. Fig. 2 shows his apparatus, which

r &

Fig. 2

is simplicity in itself. The transmitting

circuit consisted of a large wire cable,
A, in series with a microphone, B, and
batt he pﬁrtab{e receiver was




50 MODERN ELECTRICS

methods, but these amounted to little, Fig. 4 shows the receiving ey
owing to the low frequency current used this system. The keynote to lhs:
in transmitting. Electro-magnetic wave lies in the “audion,” an invention
telephony has only of late become a pos- de Forest. This apparatus is thr
sibility by the invention of various de- as sensitive than any receiving
; | known. The “audion” is simply
e ot tric light with two platinum win,
= inside. The oscillations im
antenna and affect the audion
the transformer circuit. The
amplitude of the oscillatic
resistance of the gas ionized
of the filament in the lan
causes the diaphragm of
[, to vibrate

receiver, T i€,




rley type, with a thin fixed armature
d revolving field magnet with three
L ndred and sixty polar projections. An
alternating current of 150,000 cycles per
Beond and an E. M. F. of 65 volts is
obtained at the speed of 139 revolutions
er second. Even at this high speed no
ouble is experienced with the machine,
rom the alternator the high frequency
rent is led through the transformer,
_which makes the emitted wave sharp
d persistent. . The microphone, D), is

ance change in the microphone, D,
the current and in proportion to
iation the potential of the antenna
s and falls; therefore, the radiated
vary in amplitude in proportion
changes in the resistance in the
T
sor Fessenden’s receiver is iden-
h the electrolytic detector used
s telegraphy (see Fig. 6), the

ed in the antenna at a potential node
ere the voltage is only about 15. The

MODERN ELECTRICS ol

A NEW SPARK GAP FOR WIRELESS.

A new method to obtain more regu-
larity of discharges in connection with
condenser circuits has been invented by
a German electrician, Mr. W. Eickhoff.

It is well known that the starting of
the discharge in the spark gap is some-
what irregular if condensers are used;
in other words, the discharge does not
always take place just when it ought to.

Mr. Eickhoff uses a brass rod and files
a fine point at the free end. The other
end is soldered or connected by other
means to the negative terminal of the
spark coil, as shown in sketch.

pur

M.E,

FEEE Comireris well selected, the

intensity and general appearance of the

spark is not changed; the regularity of
the discharge, however, is increased over

i THE EFFICIENCY OF

Q
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To those wishing to rise with the sun
each morning the apparatus described in
this article is to be recommended.

The present paper also tells how to
make a SELENIUM CELL, as quite a few
readers requested the description of such.
A good many readers not being familiar
with selenium, a few words about its
characteristics and peculiarities will no
doubt be welcomed.

Selenium is an element and was dis-
covered by the famous chemist, Ber-
zelius, in 1817. It takes its name from
selen—the moon. In its crystalline form
the element is a metal.

Fig. 1. .

In 1873 Willoughby Smith acciden-
tally discovered the peculiar property
that selenium changed its resistance by
merely exposing the metal to a source of
light. : gof

While experimenting with selenium

sticks, which he used as resistances on a

telegraph circuit, he was troubled a good
deal .by fluctuations of the current, for
which he could not account. On careful
investigation he found that when the
cover of the box in which he had placed

the selenium was closed, the current was

a good deal weaker than if the box was
open. Further researches established the

MODERN ELECTRICS

An Flectric Sun Alarm

By H. GERNSBACK.

b thin film.

8 formed with it and new researches

B€-

tially translucent form, and when 8
to the light it will be found o p
dark red color. In this state thav‘
ment is non-metallic and a di'electr? d
fact, it has a good many properties g'f.ﬁ
cheaper brother—glass, whom it reg
bles a good deal while in its vitroys s

If, on the other hand, we melt s,
ium and let it cool off very slow]y
will be found after cooling to fg
changed into a crystalline form of a g
gray color. In this state it is a me
and conducts electricity as such, I
now also opaque to light.

The construction of a selenium cel
by no means an easy task, as the mg
only works. successfully when applied
another metal in form of an extrem

It is quite hard, too, te establish
good contact between a selenium film a
other metals and a good deal of patie
is required,

A good selenium cell, however,
worth while spending time upon, as &
most interesting experiments can be p

carried out.

As selenium has a very high res
ance, even in its crystalline form, !
necessary to offer the current numer
paths in the construction of a su
cell E

&

A very good type of cell easy
is shown in Fig. 1; a and b
two brass strips, each about
1/16" thick and 24" wid
tration b, is shown in
facilitate the st &

the
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we place between the two prepared brass
strips, a and b (not shown in illustra-
tion), and proceed to wind the strips
- into an oval spiral. Tt is of the utmost
jmportance that this winding is done ac-
curately, as the finished spiral must be
“absolutely smooth and straight on the
face where the selenium is to be applied.
- A steel square can be used to good
advantage; it will greatly facilitate to
obtain a smooth and even surface.

Two oak boards which have a connect-
_ing plate, ¢ ¢ and d d respectively, and
which are in metallic connection with two
binding posts, A and B, are now con-
structed and the completed spiral is

the two bolts, n n, as shown in illus-
ation. The brass strips, a’ and b’, con-

ectively. : :

idea of the parchment strip is to
ate and insulate the metal strips
each other effectively, and if a tele-
receiver, in series with battery is

sligintest sound should be
that the

.

clamped between these boards by means

t with the plates, ¢ ¢ and d d, re-

ected to binding posts, A and

insulation is~

33

the temperature should be reduced as
quickly as possible. Slow cooling will
give bad cells.

The selenium cell is now ready for use,
and to prevent its surface from being
scratched or damaged it should be paint-
ed with a thin layer of a very clear solu-
tion of shellac in alcohol. 0

If the cell is well constructed it will
have a resistance of about 600 to 700
ohms in the dark. In full sunlight this
resistance may fall below 300 ohms.

The writer constructed cells as per
above description, which would ring” a
bell through a relay if a match was-
lighted near it in the dark.

The selenium cell can be put to a
variety of uses; the best known one
probably is found in Prof. Graham Bell’s
radiophone, in which transmission of
speech is effected by means of light rays
without wire connections. This was the
first wireless telephone.

A beam of light is thrown upon an
extremely thin reflecting mirror in such
a way that the reflected rays from the
mirror fall upon a distant selenium cell.

If one speaks now on the back of the

mirror, same is made to vibrate, and the
1 of light changes in intensity ac-
\ telephone receiver in series
~selenium cell records
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Wireless Departmey

Wireless Telegraph Oddities

By SigNorR GUGLIELMO MARCONI.

“On Nov. 27, 1901; I left for New-
foundland with two assistants. As it
was impossible at that time of the year
to set up a permanent installation with
poles, 1 decided to carry out the experi-
ments by means of receivers connected
to elevated wires supported by balloons
or kites—a system which I had previ-
ously used when conducting tests across
the Bristol Channel for the British Post
Office in 1897. ;

“Tt will be understood, however, that
when it came to flying a kite on the coast
of Newfoundland in December, this
method was neither an easy nor a com-
fortable one. Whén the kites were got
up, much difficulty was caused by the
variations of the wind producing con-
stant changes in the angle and altitude
of the wire, thereby causing correspond-

ing variations in its electrical capacity .

~ and period of electrical resonance.

“My assistants at Poldhu, in Cornwall,
England, had received instructions to
send on and after December 1T, during
certain hours every day, a succession of
¢g’s’ followed by a short message, the
whole to be transmitted at a certain pre-
arranged speed every ten minutes, alter-
nating with five minutes’ rest.

“On December 12 the signals trans-
mitted
ceived at the prearranged times, in many
cases a succession of ‘S’s’ being heard
distinctly, although, probably in con-
sequence of the weakness of the sig-
nals and the constant variations in the

height of the receiving aerial, no actual

message could be deciphered.

“The following day we were able to
confirm the resi The signals were
actually read by yself and by my as-

from Cornwall were clearly re-

- been due to the loss of energy at
© transmitter by daytime, caused by

it would be possible to sen

across the Atlantic Ocean wit(%q lgrlll:sss:;ges
facility with which they were being Szne.
over much shorter distances. 1

“About two months later, in Febry.
ary, 1902, further tests were carried oyt |
between Poldhu and a receiving station
on board the American liner Philadel.
phia en route from Southampton to Ney -
York. The sending apparatus at Poldhy
was the same as that used for the New-
foundland experiments. The, receiving
aerial on the ship was fixed to the main-
mast, the top of which was 60 meters
(197 feet) above sea level. :

“As the elevated conductor was fixed
and not floating about with a kite, as
in the case of the Newfoundland experi-
ments, good results were obtained on a
syntonic receiver, and the signals were
all recorded on® tape by the ordinary
Morse recorder.

“On the Philadelphia readable mes
sages were received from Poldhu up t0
a distance of 1,551 miles, ‘S’s” and other
test letters as far as 2,099 miles. :

“The tape records of the signals are
in my possession, and some of them
are here exhibited to-night. The
tances at which they were received
all verified and countersigned by
Captain and chief officer of the s
who were present during the tests.

“A result of some scientific inter
which T first noticed during the tests
the Steamship Philadelphia, was the v
marked effect of sunlight on the propd
gation of electric waves over grea
tances. ‘ AR

“At the time of these tests I was
the opinion that this effect might

isglectrification of the highly ch
SiLing el«eva.tad conductor op

ence of sunlight.

d
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the sun are largely absorbed
:‘_’atihir?:gper atmosphere of the earth,
. is probable that the portion of the
: it rth’s atmosphere which is facing the
ean will contain more ions or electrons
::Ean that portion which is in 'dgrkness,
' and theretore, as Prof. J. J. I'homson
has shown, tais illuminated and ionized
air will absorb some of the energy of
the electric waves, . S f
“The fact remains that clear sunlight
‘and blue skies, though transparent to
Jight, act as a kind of fog to powerful
hertzian waves. . Hence the weather
conditions prevailing in this country are
usually suitable for long-distance wire-
telegraphy. :

“The operation of the long-distance
tations in England and America made
it possible to transmit messages to ships,
whatever their position, between Europe

th America, and to the Cunard
belong the credit of having

b

a given direction can be obtained than
can be obtained all round by means ot
the ordinary aerials.

“When this type of aerial was adopted
at Glace Bay, a considerable strengthen-
ing of the received signals at Poldhu was
noticed. . It was, therefore, decided to
adopt the directional aerial at all long-
distance stations,

“A further improvement introduced at
Clifden and Glace Bay consisted in the
adoption of air condensers, composed of
insulated metallic plates suspended- 1n
air at ordinary pressure. In this man-
ner it is possible to prevent the dissi-
pation of emergy due to losses caused by
the dielectric of the condensers previous-
ly employed, and a very appreciable
economy in working, resulting from the
absence of breakages of the dielectric, is
effected. These air condensers, which
have been in use since May of last year,
have been entirely satisfactory.

“After considerable time and expense
the new station at Clifden was got ready

o for tests by the end of May, 1907, and °

experiments were then commenced with
can now be transmit-

¢ by day as well
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a considerable weakening of the received
waves, while if stormy conditions pre-
vail all the way across the Atlantic no
interference is noticeable. Electric wave
shadows, like sound shadows, may be
formed by the interference of reflected
waves with the direct waves, whereby
signals may be much less effective or im-
perceptible in the area of such electric
wave shadow.

“In the same manner as there exist
periods when signals across the Atlantic
are unusually weak, there exist other
conditions, especially at night, which
make the signals abnormally strong.
Thus on many occasions ships and sta-
tions equipped with apparatus of a nor-
mal range of 200 miles have been able
to communicate over distances of over
1,000. This occurred recently, when a
ship in the English Channel was able
to correspond with another in the Medi-
terranean. But the important {factor
about wireless telegraphy is that a ser-

vice established for a certain distance

shall be able to maintain reliable com-
munication over-that distance.

“The erection 'of long-distance sta-
tions for the purpose of telegraphing
across the ‘Atlantic met at the outset
with the severe criticism of a certain
important section of the English tech-
nical press, which, although one would
‘imagine it existed for the purpose of en-
couraging and promoting the progress of
electrical science and industry, always
seemed more inclined to champion the
~ particular interests of the cable com-
panies. : :

“Without wishing to enter into any
controversy on this point, I venture to
predict that some of the statements pub-
lished with reference to long-distance
wireless telegraphy will make very amus-
g reading in a few years to come.
~ “Long-distance stations are now in
course of erection in many parts of the
world, the most powerful of all being
that of the Italian Government at Col-
tano, and I have not the slightest doubt
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“fictitious.

~methods of telegraphy. e

America, there is no longer pe
doubt. Although the stitio:]]: ei? f,or dy
worked for only a few hours (la(ii]‘.e ey
045 words of press and Commerci}’II '
sages had been transmitted acr;l ey
ocean by this means up to the eSst
February last, since the servicend 1
opened. Way
“The best judges of & Sérvice ‘
those who have made use of it
among newspapers the chief users’ hi;n’
been the New York Tim "
I 7 tmes and the [,
don 1imes, which have already publicly
expressed their opinion of this pey
metnod of communication. f
“Whether the new telegraphy will
will not injure or displace the cables j
still a matter of conjecture, but in my
opinion it rests a good deal on what the
cables can do in the way of cheaper rate
. ““Whatever may be the view as to if
shortcomings and defects, there can be
no doubt that wireless telegraphy acros
the Atlantic has come to stay, and wil
not only stay but continue to advance
“Cable telegraphy across the Atlantic
was subjected at the commencement f
a series of discouraging failures and dis
appointments, but whatever its difficul
ties I think I am not unjust in sayin
that it enjoyed one advantage over wire
less telegraphy, namely, that it was fre
from the natural hostility of vested i
terests representing over sixty million
sterling, now invested in cables, whi
rightly or wrongly consider long-distant
telegraphy as menacing their interests
“In seven years the useful range ¢
wireless has increased from 200 to 2,5
miles. In view of that fact, he will
a bold prophet who will venture to
what may not be done in seven
SNOTe: .k :
“Among many people there seer
be a rooted conviction that wir€
telegraphy is not suitable for the
ling of code or cipher messages.
ever gave rise to this idea I do not
but I wish to emphasize that it is P
Code messages can be
just as well by wireless as by or

I do not to claim that
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The Simplest and Most E fficient Wave Detectors
and How Amateurs Can Make Them

) o bl -
By J. Stuart FREEMAN.

The possibility of transmitting electric
waves without wires has been known to
exist, since Hertz in 1887, performed his
well-known experiment with a spark coil
and an incomplete metal hoop. It was
some years later, however, before Mar-
coni gave the world the wireless tele-
graph, the result of long years of ex-
perimental and research work. This was

@1y

-
SROUND,

FIG. I_

- looked upon as one of the greatest mys-
. feries of the age, while now, although
- Just as wonderful, it is spoken of with
~ more or less intelligence by even the
- layman.
1 _But how many of the countless mil-
k- hf{ﬂs who have electric bells, medical
-~ coils, etc., in their very homes, realize
 that they are surrounded constantly by
 these unseen, silent, mysterious waves of
the ether in which they live? For every
1 ?}fne ;1 caller presses our push button and
sef capper of the bell vibrates, there are
surrm motion countless impulses in the
: imm?‘mdlng medium which, were they
Woultlepted by the right instruments,
Py sound as loud as the distinct buzz-
“Bgut“}, an ordinary telephone receiver.
OSj Jou say, “there is the difficulty.
Mone, A Souments’ cost a great deal of
Y- Yes, that is true in some cases,
2 Su{prising how many simple
“:E?‘l)enswe devices the experimenter
Boe.  °vered, during the past  few
will answer the purpose ad-
For instance, the writer has
in their teens receiving
‘ashington, D. C., sent
ck, Mass., with no more
detectors than those he
~describe below.

ie

First, we will look into the construc-
tion of a mechanical coherer and de-
coherer with which all the pioneer re-
search work was accomplished.

Fig. 1.—(A) is the top view of one of
these, made on the plan of the original
Marconi type and (B) of the same figure
is the elevation of the coherer alone. (C’)
is a piece of glass tubing 174" in length,
4" inner diameter, and of sufficient
strength to withstand the tapping of the
metal ball, (I). Inside of this tube are
fitted two pieces of brass nicked-plated
rod. (£ and- P4} preferably, and as
snugly as possible. (O’) is clamped
fast by the binding post (D’), while
(P’) has a thread on it—or is sol-

~dered to the head of a dry battery

binding- post—and can be adjusted by
the nut. (N’). After the proper adjust-
ment of this is obtained, the binding
post (B’) clamps it in its correct posi-
tion.

D)

B

RN

FIG. R-

Experimenters have found that either
one or both of the rods should be made
to slant on the inside end, as shown in
the diagram. This insures better con-
tact of the filings with the electrodes and
admits of more efficient setting. The
adjusting mechanism the writer made in
its simplest and most economical form:

-
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(M’) is a piece of bent sheet brass, 34"

-wide, with holes drilled in it for the

screws and the rod (P’)—or bolt, as
suggested above—and the set screw (N’)
is taken from a dry battery binding post.
The bell (H) is of any type employing
a vibrating tapper with a ball (I) on
the end. The gong is better removed to
eliminate the unnecessary noise. At (R)
are placed coarse nickel and silver filings
in the proportion of g6% of the former

FI1G.3. )

to 4% of the latter. To add to the sen-
sitiveness of the instrument, the ends of
the rods (O’ and P’) should be slightly
amalgamated with mercury.

This coherer is one of the simplest and
most serviceable for the receipt of slow
messages. Its arrangement in the elec-
tric circuit is shown in the drawing.
~ For the reception of fast telegraphic
messages, and especially for long dis-

" tances over which the oscillations are

‘. g 0 RN
"”w%'"ﬂ
el

ot

very weak, auto-coherers should be used.
In these decoherence takes place imme-
diately upon the cessation of the im-
pulses. Of the various forms tried, the
electrolytic ones have been proven to be
the most serviceable. But, before tak-
ing up the latter, we will describe a few
of the former that have been given con-
siderable entertainment to amateurs and
e:q:perimenfters, g 2 o) S
fn general the same instrument i e

a8

: -5“”

MODERN ELECTRIGS

direct contact with the mercy,
ever, if graphite or carbon elecfy,
employed, no filings are necessarOd
electrodes in every case are ryp ty :
until a very faint buzzing soung
place in the telephone receiyer a
finely adjusted, this style is ésp:q’
serviceable. ;
Another form contains only grany
ed graphite between carbon plugs,

~another employs aluminum filings

electrodes of the same metal.

Of the auto-coherers other than e
trolytic, there is one type in which p
tically no adjustment is necessary,
used in very weak, long-distance w
sticcess cannot be assured, but in
tures and experimental work exceedi
fine results have been obtained wi

Fig. 2 shows a top and front view
this form and it will be seen that i
simply a “microphone” coherer.

(A) is a solid block of dry, hard w
with holes drilled into the front and :
which are wedged two electric light
bons (B and B’). These are file
that a cross-section taken near the

‘ends resembles an inverted “V” wif-

angle slightly rounded. From
wires are run to binding posts (C:
C’) on top. To make -the instrun
complete, a steel darning needle is |
ly laid across the carbons so that
a very slight sound is audible in the |
phone receiver. e
Of the various kinds of auto-coi
and methods of adjusting the same
one represented by Fig. 3 has

proved to be the most reliable D

United States navy, and is now |
in most of, if not all, its la;nd-;;,: 2

2
e




MODERN GLEBCLRICS 59
it to protect it from heavy, near-by
u.ld”qtjons principally those of the local
)S I8 ) 1

imtion when sending. ; ;

" In the diagram (A) is a firm Dbase

the use of a 20% solution of either nitric
or sulphuric acid, and neither of these
will attack the platinum point to any ap-
preciable degree. In adjusting the in-

with slight or negligible vibration. (B)
s a rather stiff piece of spring brass 14”
:n width and 15" long. One end of this
is fastened securely to the base, while
on the other end is soldered an oblong
. pinding post (C) which holds the short
" metal rod (D), into the end of which
is soldered a piece of fine platinum wire
(E), sharply pointed. The platinum point
dips into some form of glass vessel con-
taining the electrolyte, supported on a
base (G) of hard rubber, fibre or hard
| wood. The simplest form of vessel is a
broken miniature incandescent lamp (F)
with a small hole made in the top and
all of the filament, cement and protrud-
ing lengths of the platinum “leading-in”
wires removed, as in Fig. 4. This lamp
| can stand in its regular porcelain re-
E.,Ceptacle and from the binding screws of
. the same, wires are run to the binding

. post (H).

s

. ANTENNA
i
% i
o
g E_ X ; .
i d finely adjustable ré-
e E L;:tg:\ce %uZh as slide-wire,
b || A reoev
,;' SROUND. - FIiG. 5.
=

At a convenient distance between the
> (G) and the binding post (O),
form of anchorage is located for
adjusting rod (N). (A’ of Fig. 3
A metric projection of one simple
. Directly above (M) is a hole,
' (B) with a hollow bushing (J)
: The brass rod (N) is
and 8 long, with a fine
end. The brass

14” in diameter
to revolve easily

thread. :
nent excep
Sy,

d by

strument, the set screw (K) is revolved
slowly until the point (E) barely touches
the surface of the electrolyte, which
point is recoghized by a faint sound in
the telephone receiver in the circuit.
In regard to the connections of the co-
herers described above in their electrical
circuits, only the general connections will
be given in this paper. These are as

shown in the diagram, which explains
itself.

» 3

- AMoele rni/ec‘l’ri [ P

We are indebted to Mr. V. F. Alder-
son of Downs Grove, Ills., for the ac-
companying picture; we publish it gladly
on account of its originality.

We only have one suggestion: If we
had been Mr. Alderson we would have
placed one of the sweet singers on a
“third rail” or on a trolley wire—it would
have been a bit more “modern.”

“As it is, we cannot quite see where the
CMODERN ELECTRICS” comes in.
We even have a suspicion that Adam al-
ready threw his boot or a brick out of

‘the window when his neighbor’s cats

gave a free concert on the fence nearby.
P. S—"“Fips,” our office boy, just

‘came in and explained to us that elec-

tricity was not invented at Adam’s time;
we consequently are forced to take it all
back and apologize to Mr. Alderson.

If you are easily shocked, don’t come
to New York, you might acciden-
tally walk on the “BATTERY.’—
‘o Ff: P S.” :

It is simple to invent a new trolley
wheel ;—a dozen are patented each week

~—vpretty hard though to sell three of

them in a year—“Fips.”
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How to Remedy Troubles In Wirelesg

Telegraph Instruments
(Concluded.)

Experimenters and amateurs usually
prefer the filings coherer on account of
its simplicity and because loud signals
are obtained with that type. Audible
signals are especially desired for dem-
onstration purposes, and the best work-
ing detector in connection with the finest
1,000 ohm telephone receiver would nat-
urally be of little use in demonstrating
wireless telegraphy to a large audience,
or to a novice, to whom the faint click
in the telephone receiver would not con-

“vey the idea of space telegraphy as well

as a coherer in parallel with a loud ham-
mering sounder. ,

While the common filings coherer is
fairly reliable, it is not possible to trans-
mit with same messages as fast as with
auto-coherers or detectors. The usual
speed of the filings coherer is about 12
to 15 words per minute.

"~ On account of this, modern wireless
stations usually employ the filings co-

herer for calling only; the message
read through a detector by
means of high resistance telephone re-
ceivers. As soon as the operator hears
the call bell or sounder, he cuts out the
filings coherer by means of a double-
throw knife switch, which connects the
antennae to the detector. He then takes
the message, after which the aerial is
again connected to the coherer and its
call apparatus, ready to await the next

message.
Of course this arrangement

be used where t :
sending station is not too great to affect
the filings coherer. 1f the range becomes
o wide, it will be acCestaly for the
operator to keep the receivers continu-

st o theveae, 7 & R ;
cmhzr this instance we | ight add that the

can only

. ceipts,” or they would have been

he distance from the :

of a filings coherer centers in the ﬁ--"
We have also pointed out how neg g
it is to keep humidity and especialles
or fatty substances from coming ,y '
tual contact with the filings, but of 3
importance are the filings themselyg

Many experimenters  have b
grieved time and again through the )
possibility to obtain the right mixty
and it is quite surprising to find ‘
many misleading articles are publishe
every year in text-books and in perig
cals on this topic. The writers in m
cases probably never tried their own :

convinced that while, for instance, af
up 5 cent piece, mixed with a few filin
of a dime, might work satisfactory fo
distance of 3 feet, things change guif
good deal when it comes to signal o
500 feet or over I mile.
The most common mixture used
nickel and silver in the following |
portions: Nickel 96, silver 4 2l
While this mixture works fairly well
short distances, if the pure metals b
been used for making the filings it
not be claimed-that such a combin
has ever been used successfully for @
a short distance of 1 mile. .
The misleading receipts publisi
often are to be traced directly t0
atent claims of the inventors, W
urally wishing to keep the right
for themselves, simply change
portions of the materials used ¢
substitute different metals.
This is quite a common
and we cannot expect that inve
give away such receipts which 1
represent a generous outlay,
hard work of months, and may!
on the part of the investigator.
" It may Ee assumed that
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 ing a very soft metal, the sparking be-
~ tween the filings themsg_lves will soon
~ wear away the sharp projections and th.
coherer will be found to refuse working
altogéther after a short while.  Also
nickel is entirely too oxydizable and will
~ soon be covered with oxide, which raises
the resistance of the coherer in a short
time more than double the amount it
was at the start.

As a rule filings mixtures are a com-
pination of an oxydizable and an un-
oxydizable metal. The unoxydizable one
‘as for instance, silver, serves to decrease
‘the resistance of the mixture and only
‘a very small percentage of same is used.
Too much silver, or silver alone, makes
coherer useless on account of over-
sitiveness. g B "
When making filings it is absolutely
sary that a very coarse new file be
1f a new file cannot be obtained,
one may possibly do after it has

- ammonia for half

t stove.

Of course the opening of test tube is to
be closed with a piece of clean paper and
not with the uncovered thumb.

The resulting mixture should now be
tested in a coherer, and if found satis-
factory the remaining filings should be
kept in a small glass vial which had been
washed out previously and dried care-
fully over the stove. When taking out
new filings from the bottle use nothing
but a clean, rather stiff piece of paper

" bent in V form.

The metals used for making filings.
must be pure; alloys, as for instance a
10 cent silver dime, are worthless for
coherers, on account of the admixture of
other metals used, to keep the silver piece.
from wearing off too rapidly.

A combination which nas been in use
for years, while expensive, gives excel-
lent results. It is made by mixing go.
to 95 parts of gold with 5 to 10 parts of
bismuth. This has been used success-
fully for long distance work and has al-
ways given satisfaction.

- A combination which we have used

for years and which has the advantage

of being cheap and suitable as well for
as for long distance work, is made
a 1 kind of soft steel and
ollowing proportions:
: silver 12

weight),
b
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F lectrical Patents for the Month

—

t

(884,601, MEANS FOR MEASURING THE DEGliEE OF 888,241. WIRELESS RECEIVING INSTRUMENT. 883,335. ELECTRIC THEFT-ALARM SYST,

EXPOSURE OF A SELENIUM-CELL. ArTHOUR Komy,

Mupfch, Germany. Filed Aug. 1, 1908, Serlal No.

328,813,

1.'In & means for measuring the degree of exposure of
a selenfum cell, the combination with two selenium cells,
of two sources of y d with sald
two eelenium cells, a line connecting sald two selenfum
cells, a line connectlng sald two sources of current in se-
rles, & conductor connecting sald two lines, means for ex-
posing oné of sald two selenlum cells to the light to be
measured, and a galvanometer in sald conductor and

‘the first selenfum cell.

884,071. SPACE TELEGRAPHY. SEWALL CaBOT, Brook-
line, Mass., assignor to Stone Telegraph and Telephone
Company, Boston, Mass., a Corporation of Maine. Filed
Dec. 31, 1806. Serfal No. 350,257,

1. In a system of space telegraphy, an elevated con-
ductor system comprising a laterally extending conduct-
ing surface having Its inner portion cut away and its

large pared with its di above the

earth,

1. A coherer for a receiving instrument of the class de-

adapted to control the exposure of the other selenfum cell Scribed, comprising @ loose, dry mechanical mixture of
4 constant source of light in accordance with that of flne particles of zinc and carbon.

FREDBRICK (. SARGENT, Westford, Mass. Filed May J. O'CoNNOR, St. Paul; Minn, Flied Sept, 26, 10 Jn.,
22, 1907. Serial No. 375,124, rial No. 894,652, 1007 g

1. In an alarm system of the class g
"binatlon, with an electric clrenit Ande:,"b‘eld- the gy,
controlled thereby, of a separable loop "’ln'.m ;
circult and adapted, when separated, to be pa ged iy the
articles of merchandise. $3€d thrggy

884,089. WIRELESS TELEGRAPHY. GUGLIBLMO Mag-
CONT, London, England, assignor to Marconi Wireless
Telegraph Company of America, a Corporation of New

Jersey. Original application filed Nov. 28, 1902, Serial
No. 132,974. Divided and application filed Feb. 2, 1903,
galn divided and this application
1904. Serlal No. 192,739.

Serial No. 141,399, A

1. In a wireless ulq-nph system, the method of d
i et etect- ng sald but contact

abruptly 3 by the received osclllations, each oscillation, means, to damp the movement
mwunmmmmmaudtomum:ﬁ: nﬂl:'r:uu. -nd,. =

. 883,437. RECEIVER FOR SPACE SIGNALING Spg |
\ TEMS. LeoNagp D. WiLDMaN, San Francisco, (ol
Filed July 24, 1906. Serial No. 827,591, i

1. Recelving apparatus for space signaling by
oscillations, compris a conductor arranged to
cited by’ said osecilla , relatively movable ¢ond
mﬂammdonpmlnltztom other, means no

Irequency, which consists said oscillations are received on sald conductor, &
feld at a recetving station, Means-reéstablishing sald separation after the passage

M E.

Electrical Inventions for Which Letters Patent Have _Been Glt&
for the Month Ending April 14th.

882,553, 882,554. BLOCK-SIGNAL SYSTEM. Fred B. 882,682 COMMUTATOR FOR POLYPHASE

Corey, Schenectady, N. Y.

852,555 ELECTRIC SIGN. Samuel E. Doane, Cleve-
Ohio. .
852,563, REPEATING FIREARM. Lewis L. Hep-

burn, New Haven, Conn.
Schenectady, N. Y.
RHEOST.

Fredericktown,

Ohio.
852,581, INDUCTION-MOTOR CONTROL.

BN Y

ELECTRIC HEATER. Edward M. Hewlett,

AT, Charles D. Knight, Schenec-
Liaci, New
'm'smcg;ﬁem, BATTERY. William L. Merrin,

RENTS. Alexander Heyland, Brussels Bc
882,687. ELECTRICAL CONTROL SYSTEM.
D. James, Pittsburg, Pa. :
882,695, SYSTEM FOR AUTOMATICALLY
- PING CARS OR TRAINS. Edward E.
gehmidt, i New, - York Now iYL Tt iy il
882,699. mmcLERICAL ?mc Shmfmn.
‘Harry §S. tshaw, Jersey Shore, Pa.
882,717. = COMBINED LLEY-WH

mnm@nﬁmm 5
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ELECTRICAL PROTECTIVE APPARATUS.

: S < A, Kemny. Chicago, IIL
! §82,966. TROLLEY. Henry C. Reynolds, Portersville,
Cal

996. RESISTANCE-UNIT,
Schenectady, N. Y,

o2, Lawrence X. Bar-

inger,
gs:rf,l(?(ﬁ ALTERNATING-CURRENT REGULATOR.
Augustine R. Everest, Rugby, England.
883,008. THERMQSTAT. Charles J. Fox, Londcn,
England.
g83,013. VIBRATOR. Andrew G. Gray, St. John,
New Brunswick, Canada.
83, 029. ENGINE-STOP. Vernon J. King, Lorain,
Ohio.
83,030. VAPOR ELECTRIC APPARATUS. Osias
0. Kruh, Schenectady, N. Y.
§83,043. DYNAMO-ELECTRIC MACHINE. John P.
Nikonow, Pittsburg, Pa.
883,059, ELECTRICALLY-OPERATED SWITCH.

Henry F. Starrett, Milwaukee, Wis.
§83,062. STRAIN-RELIEVING ATTACHMENT FOR
TELEGRAPH-KEYS. Willlam H. Teachworth,
3 Wwaxahachie, Tex.

] §83,08. CONTROLLER FOR ELECTRIC MOTORS.
. Thomas E. Barnulm, Milwaukee, Wis.

§83,088. TELEPHONE INSTRUMENT. Clifford E.
Cole, Birmingham, Ala.

883,093. DIVIDED-CENTRAL TELEPHONE 8YS-
TEM. William W. Dean, Chicago, Ill.

883,110, ELECTRIC FURNACE. Herman L. Harten-
stein, Constantine, Mich.

§83,114. VAPOR ELECTRIC APPARATUS. Osias
0. Kruh, Schenectady, N. Y.
883,150. ACTUATING MECHANISM FOR ELECTRIC

SWITCHES. Harry B. Snell, Toledo, Ohio.

£83,170. ELECTRODE FOR THE RECOVERY OF
METALS FROM SOLUTIONS BY ELECTRO-
LYSIS. Samuel B. Christy, Berkeley, Cal.

883,181. ELECTRIC STREET-RAILWAY SWITCH.
John P. Dowd and Thomas P. Dowd, Cedar
Rapids, Iowa. -

883,195. SYSTEM OF DISTRIBUTION. David Hall,
Norwood, Ohio.

883,200, CONTROLLER FOR ELECTRIC MOTORS.
Henry D. James, Pittsburg, Pa.

883,20l. TERMINAL CONNECTOR. Harry T. John-
son, New York, N. Y.

883,217. AUTOMATICALLY-TRIPPING TROLLEY-
POLE MECHANISM. Thomas H. Mars, Chicago,
1.

B 883,225, COUPLING APPARATUS FOR ELECTRIC
i CIRCUITS. Nicholas F. Niederlander, St. Louis,
Mo.

88';.1127, INSULATOR. Edward F. Padden, Chicago,

883942, ATTACHMENT FOR TROLLEY-HARPS.
William F. Savage, Columbus, Ohio.

883,246, $83,247, 883,248, DYNAMO-ELECTRIC MA-
.CHINE. Robert Siegfried, Pittsburg, Pa.

i 883,272. COMBINED FUSED CONNECTOR AND
g LIGHTNING-ARRESTER FOR BELECTRIC
B WIRES. Frederick C. Woods, Galesburg, 111.
mé;m' TIME-SWITCH. Charles E. Avery, Jersey

, N. J.

883,216, ELECTROMAGNETIC MOTOR.
Beard, Memphis, Tenn.

883,980, LIGHTNING-ARRESTER. Millard
Fayetteville, Ark.

883,303. SECURITY LIGHTNING-ARRESTER.
liam E., Drake, Grand Island, Neb.

8%3,308. BGG-TESTING DEVICE. Frank W. Gay-
lor, White Plains, N. Y.
883,310 © TROLLEY-HARP.
South Bend, Ind. 5 :

3,311 BLECTRICAL SMELTING-FURNACE. Karl
A. F. Hiorth, Christiana, Norway.

Berry,
Wil-

nell Rabbidge, Neutral+ Bay, near Sydney, New

¥ South Wales, Australia. ;
. 8330, COMBINATION SIGNAL AND TRAIN-
STOPPING APPARATUS. Alfred L. Ruthven,

Kans. :
- " ELECTRIC SWITCH. Arthur L. White,
~ 88.3%. SWITGH-CLIP. John Clay, New York, N. Y.
'“’g’"" INSULATOR. Walter T. Goddard and John

AL ,
;  ta yom LOCKS, Frank
m Henry S. Bullock, Jr., New
DEVICE. Herbert N. Rids-
Schramm,

Arr;hur WE

Edward J. Harrison,

883,36, INDUCTOR ELECTRIC GENERATOR. Par-

22 i
OUTLET-CONDUIT. John T

Waboratory @ontest

The accompanying photograph is
awarded the prize of Three (3) Dollars
for this month’s Electrical Laboratory
Contest.

Numerous photographs were received,
but only very few were clear enough for
reproduction. From these Mr. Kimball’s
was selected, being the most interesting.

Photographs to be used in this contest
should be as clear and sharp as feasible;
it is impossible to reproduce a “hazy”
or over-exposed as well as under-
exposed photograph. Contestants will
please bear this in mind when sending
in pictures. ;

YOUNG ELECTRICAL EXPERT.

Mr. Irving Kimball, a young electrical
expert and inventor of Boston, Mass.,

_has recently perfected some valuable and

highly important inventions in the -elec-
trical line.. LS E

He has made a scientific study of the
electrical transmission and reproduction
of sound, and his improved methods of”
reproducing music have attracted con-
siderable attention. .

His “VITAPHONE,” a combined
motion picture and sound-reproducing
device, is not far from perfection.

The original model of his “MOTOR-
PYROGRAPH,” an automatic electri-
cally operated pyrograph or wood-burn-
ing machine, works to perfection.

The illustration herewith shows Mr.
Kimball at his laboratory desk, and here
he can usually be found long after the
clock has passed the midnight hour.

This photo was taken by Mr. Kim-
ball himeelf with an automatic electric-
flashlight of his own invention.
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Wireless Signals to be Flashed Aroung

the Globe |

(Paris Correspondent of “MopERN ELECTRICS.”)

An interesting proposal has been pre-

sented to the Academy des Sciences, by

Bouquet de la Grye, the famous French:

scientist,

This gentleman proposes to equip the
Eiffel Tower with such powerful instru-
ments that the exact time according to
Paris or Greenwich can be flashed to
every vessel afloat in the world, no
matter what its position may be.

By prearranged signals either at noon
or midnight the time could be indicated,
which would enable the ships to learn
the exact longitude without the trouble
to take-observations by the sun.

doubt that the officials and scientigy ;
the United States will heartily eﬁdOr
the scheme. 1
The Eiftel Tower, which has [
been equipped with new, powerfy] ,
struments, now furnishes rapid and pey,
fect wireless communication with the
army in Marocco; the Government by
nothing but praise for the system gpg
greatly encourages the new art.
IFrom the lofty top of the great towe
4 cables are carried down, facing th
Avenue de Suffren; the length of thes
cables is about 910 feet each, forming
the highest stationary antennae in the
world. - These copper cables terminate
in several sheds in which the instru
ments are housed. The officials inten
to construct a new, large building on the
southwest side of the tower, if the ex:
periments prove successful to warran
the erection of a permanent and costly
station. .
At ‘the present time experiments ar
also carried on with wireless telephony
a new system being used. It is clai
that telephone conversation can be
ried on up to a distance of 80 k
metres. No details of the system
available at this writing. ; 3
Mr. Branly—the real inventor of ti
filings coherer—has succeeded in d
ing’ and manoevring government to
does by means of wireless; the sy
is astonishingly simple, and it is clai
that these manoevres cannot be
fered with by the enemy,—a clai
true, will be of the utmost value
French Government. :
Messages by means of the new $
have already been sent as far as
and Le Havre; uninterrupted s
however, cannot be maintained so
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A Relay Working With One Hundred
Billionth Ampere

Up to now the most sensitive relay
e Siemens polarized relay, which
~ would close its contacts with about
0.00005 ( 00000 ) amperes.
The new selenium relay invented by
Mr. G. Allstrom is said to respond to less
than 0. 000 000 000 OOT (one hundred
~ billionth) ampere. This would make it
~ eyen more sensitive than a telephone re-
ceiver, and experiments have shown that
for wireless work it will soon find uni-
versal adoption. The instrument was
ased lately in connection with electro-
Iytic detectors, which were always
' thought successful only in connection
" with telephone receivers. Loud, audible
! signals were never obtained so far with
- such detectors, but the new Allstrom

“ras th

. elenium relay makes it possible to use
" 4 sounder or tape register with any kind
of detector, no matter how sensitive. '
- This will come as good news to wire-
~ less telegraph experimenters, and’ we de-
scribe herewith the arrangement of the
apparatus:

An extremely light piece of sheet iron
A, is hung between two platinum wires
of the minute diameter of 0.0001 inch.
i i the centre of the iron sheet a small,

::ry light mirror is cemented. An elec-
tromagnet M, which may have a resist-
~ance as high as 10,000 ohms, is placed

mt behind the iron foil, s0 that
1 e almost touches the iron.
away a sensitive se-
stationed. The cell itself
box, which at the front

A source of light
and directly over the
y room must of

bridge to the passengers.

course be dark. By means of parabolic
mirror a beam of light R, is thrown
upon the small suspended mirror on A.

This beam is reflected towards S, but
as long as the foil A, is motionless, the
beam of light does not fall through the
slot of S.

However a minute current—such as a
wireless wave—passing through the
windings of M, will magnetize its core
sufficiently to turn the very light mirror
on A, and the ray can now fall through
the slot of S, which reduces the resist-
ance of the selenium cell. This is suf-
ficient to operate relay R, which in turn
will actuate bell B.

With suitable means the oscillations of
A can be dampened so that it will return
in its original position immediately after
the current had passed through M.

AURORA BOREALIS.

Passengers on the Philadelphia Enjoy
Nature’s Fireworks.

Passengers who arrived a few weeks
ago on the American liner Philadelphia
from Southampton were still discussing
when they landed the aurora borealis
which they saw one night. From 6
o'clock in the evening, when the sun had
set, until daybreak the next morning the
entire zenith was alight with a deep red
glow, reflected from the giant rays of
fiery lights that shot up into the heavens -
from the north. On every side of the
liner there appeared to be huge fires that
made the passengers on the promenade
deck feel as if they were looking on at
the destruction of the world. Toward
10 o'clock the lights were at their bright-
est, and outlined the officers on the

Captain Arthur Mills, the skipper of
the Philadelphia, told the passengers on
deck to listen for a dull, booming sound

from the north, which always accom-

panied the aurora borealis when seen so
far east in midocean. -

Quite a few “short circuits” ‘are neces-
sary to make a successful electrician.—

“Fips.” : .
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A - r
- “Kuick-Knarks” §
- Brews Your Coffee While You Sleep

66

If you happen to be a hustler and if
you must have your coffee ready five
minutes after you wake up, the follow-
ing arrangement will be welcomed. It
is entirely automatic and when well con-
structed, never fails to work:

Attach a wire to.the inner frame of
your alarm clock and another wire to a
thin brass strip, which is best glued to
the pasteboard: dial; it should be ar-
ranged in such a way that only the hour
hand can touch it. The minute hand
must pass over it without touching.

e R AR

- Let us suppose you have to be up by
5 o'clock in the morning. In that case
the contact brass strip is glued to the
~ dial at that point, which is reached by
- the hour hand at 10 minutes before five.
The alarm itself is set for 5 A. M.

If now at 10 minutes to five the hour
hand establishes contact with the brass
strip (thereby closing the circuit), Bat-
tery B, (4-5 dry cells) will heat the one-
inch piece of platinum wire P, (0.008

By M. G. Huco

‘drive a certain amount of boiling

inch in diameter) to a white heat. T
heat is sufficient to light the sma]| !i‘
hol lamp A, and in about five mipy.
the water in the glass flask H, will g
mence to boil.

This glass flask has a soft ryppe
stopper into which fits a glass tube pey
into two right angles, as shown i
sketch. It is necessary that the - rubj
stopper fits tight in the flask and that
glass tube fits the stopper snugly. '

On a block of wood a coffee machine
is placed which contains the usuy

~amount of ground coffee. Instead of it

cover, a circular piece of wood is pro
vided, through which the other free lgg
of the glass tube passes.

Now as soon as the water commence
to boil, enough pressure is created

through the tubing in the coffee pot, an
if in five more minutes the alarm
off and you wake up, all you will
to do is-to reach over and pour
cup of delicious hot coffee. e
It is to be recommended to keep f
arrangement some distance away
you—not because there is danger
explosion or fire, etc., is imposs
but because if you drink your coffe
bed, you might go back to sleep!
It is understood that you will have
blow out the flame of the alcohol
as soon as you wake up; also the ba
must be disconnected, or else the a
lamp will be lighted anew at 5
the same day. ' i

Techniral Notes

ERING FLU:

2OSIVE

rosin 134 ozs.,

Borax 1 oz., sal-ammoniac 1!
powdered and
t fine, 16 ozs., ¢

serap zine and ¢
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Queries and questions pertainin

published free of charge.

Only ans
the benefit of all readers.

Commo

information
3 remuneration. THE ORACLE has no fixed r
E promptly as to the charges involved.

paid to letters not observing above rules,

such information free.

8 to the electrical arts addressed to this department will be
wers to inquiries of general interest will be published here for

D questions will be promptly answered by mail.
On account of the large amount of inquiries re

answers in any one issue, as each has to take i
mind when writing, as all questiong will be answered either
If a quick reply is wanted by mail, a charge of 15 cent
requiring a large amount of calculation and

ate for such work, but will inform the correspondent
Name and address must always be given in all letters.
question sheet must be used; not more than five questions ans

If you want anything electrical and don’t know where

ceived, it may not be possible to print all the
ts turn. Correspondents should bear this in
by mail or in this department.

s is made for each question. Special
labor cannot be ' furnished without

When writing only one side of
wered at one time. No attention

to get it, THE ORAcCLE will give you

T0 CHANGE DIRECT CURRENT FAN
INTO AN ALTERNATING ONE.
(14.) HEerBerT BowLER, San Diego,
Cal., writes:
I have a direct current fan motor and
wish to know how it can be changed into
alternating current.

do not vouch that you will have success.
It will be necessary to rewind the arma-
ture with one continuous wire; also the
commutator must be eliminated. On the
shaft two insulated brass or copper rings
are fastened on fiber rings, and the two
wires from the armature are connected
to the metal rings. Two metal springs
or brushes take off the current from the
rngs.  One of the springs is connected

wound,

PLATINUM CONTACTS FOR ELECTRIC
: WHISTLE.

(15.) R. Syrvester, Bradford, Mass.,

asks: Would the wire used to connect

With the filaments of an incandescent

light be suitable for the contacts of the

clectric whistle described in the April

'fflgimﬁber? * Where can I buy platinum
g A—No. You must use platinum foil.
- Dame 1s

obtained from electrical supply
- louses, which you will find in our ad-
F i , ,

MUTATOR “GREASES” UP.

% ampere. It
Armature is

s

1€ S

- gums up the commutator.
A.—VYes, you might try, although we -

- .to the field, making the motor series

brushes can be cleaned every five min-
utes, but the grease will come again.
Please advise.

A—You are using too much oil on
the bearings.. The fast revolution of
the armature sucks up every drop and
Use a little
vaseline on bearings; oil is suitable only
for large motors having well protected
bearings.

CHARGING STORAGE BATTERIES.

(17.) WaLLACE BrancHARD, Man-
Hiss, NV e anlgel”

1.—Will a dynamo giving eight volts,
one ampere charge three storage cells?

2.—How long would it take to charge
three cells, each of ten hours capacity,
with four Edison batteries, type “B.B.” ¢

3—Where can I get some paraffin pa-
per to make a condenser with?

4—Why is it that a “Wonder” Al-
ternator will not run on 104 volt alter-
nating current in series with a lamp?

A. 1.—Yes, although it will take about
10-12 hours steady run of dynamo to
fully charge ten A. H. cells.

A. 2—About 10-12 hours, but the stor-
age cells must then be connected in par-
allel. Charging in series would not do,
because three storage batteries when
fully charged read 732 volts, while 4
Edison hatteries only give '3.6 volts when
fresh. Charge your cells with 3 amperes. -

A. 3.—There is paraffined paper on

‘the market, but not for the purpose you
“intend to use it for.

You will have to
make it yourself. ‘- Melt ‘some paraffine
in an iron vessel over a very small flame.
When hot enough, dip your paper, which
should be fairly heavy (letter paper), in
the paraffine and keep it in the fluid till



68 MODERN

the bubbles stop appearing. Take the
paper out and hang up to dry.

A. 4—You will need more current to
run the alternator. A 16 C. P. lamp,
which we presume you are using, only
allows ¥ ampere to pass. You need
about 2 amperes ; connect 4 lamps .(16 C.
P.) in bank as per sketch. This will
make it work.

jonV
AC.

QY QQ

WIRE FOR SPARK COIL.

(18.) Harry C. THompson, Ludlow,
Vt., writes: g
1.—I have about a quarter of a pound
of No. 36 double cotton covered mag-
net wire and plenty of such as the sample

-enclosed. If I can make a spark coil of

this amount of wire, what would be the
‘best dimensions, length, diameter of core,
number of layers in primary?

2.—Kindly explain why zinc chloride
is used in recharging dry batteries in-
stead of sal ammoniac?

A. 1.—Sample of wire submitted is
single cotton covered magnet wire No.
14 S. W. G. It is a good deal too heavy
for a small coil. We recommend N. 18
or 16 D. C. C. well paraffined wire. You
can undoubtedly use your No. 36 wire,
however 4 1b. will hardly give much

over 4 inch spark. We refer you to our-

well written book, “Induction Coils and
How To Make Same,” by Marshall.
Price, postpaid, 25 cents.

- A. 2.—Chloride of zinc has the prop-
erty of being hygroscopic, which means
that it will collect the moisture from the
~air. It will consequently help to keep
any renewed dry cell from drying up too
fast. Besides this chemical, as an excit-
ing electrolyte (in connection with chlo-
ride of ammonium, sal ammoniac)
greatly reduces the internal resistance of

ELECTRILOS

“to retain the same in the holes?

good advantage; such lamps

tb. [1] m

A. 1.—We refer you to i
in this issue.

A. 2.—We cannot tell unjegg 3.
how many revolutions your oles
per minute. i

WHAT SPARK LENGTH Woyy, ..
COIL FURNISH? '

-(20.) CLARENCE M. Krug B
Pa., writes: : .

What size spark would a cojl give |
primary being wound with 125 fg
No. 18 wire and the secondary y
1,000 feet of No. 25 wire? ]

A.—A coil made with a quantity,
wire as per above directions will hy
give a jump spark. In-the first pj
No. 25 wire is entirely too heavy,
long distance wireless coils are
ever wound with as thick a wire as |
30. Furthermore, 1,000 feet of wire
the secondary is a good deal too lif
Use about 34 1b. No. 36 D. C. C.
and your spark coil will give about
spark. The primary does not need g
as much wire as you state. About
feet will be sufficient. ' E
GRAVITY CELLS FOR LIGHTING LA}

(21.) StepHEN F. RUSNACK,
I11., writes: 3

1.—Please let me know whether gr
ity cells (blue stone cells) can be
to light small incandescent lamps, 2
whether they can be used in closed ¢
cuit? ' q
2—What is used to keep the
and red lead from dissolving aft
plates of a home-made storage D
are formed? Or what would b

quiry No ‘

A. 1.—Yes, but you cannot lig
than 3-5 small incandescent lam
the high internal resistance of
cells allows only very little curt
pass. Even large cells of this
hardly ever give more than I-17
peres. By using the new tanta:
ment lamp gravity cells can be

about 24 : 34-1
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s in this respect act exactly like port-
1 cement. As soon as the cement has
although water was used to pre-

o it—water cannot dissolve it after-
Bds. It is the same wéth red lead or
harge. 1f the right fluid was used to
e the paste, viz.: sulphuric acid, gly-
rine, liquid ammonia, etc., etc., the re-
Iting cement will not dissolve any more,
e it has set. One of the best liquids
se for pasting either red lead or lith-
ge is made by mixing 10 parts of liquid
monia, 26°, with 2 parts of glycerine.
resulting plates are hard and sound
do not “shed” when in use. To ob-

n a perfect plate it must be porous.
o that effect, before pasting, mix the
lead or litharge with 2-3% fine
nd sulphate of ammonium. The re-
ng paste must be worked quick, as
dens soon; use as little liquid as

le. The paste should never flow,

st be stiff and rather hard.

69

(b) Is not a resistance sometimes in-
troduced in the circuit between the aerial
and coherer also?

2.—Where a telephone receiver is used
to take wireless messages how is the re-
ceiving party “called up”?

3—Is not the telephone receiver and
electrolytic “coherer” now regarded as
more efficient than the filings coherer,
relay, sounder, decoherer, etc.?

4—What is the address of some com-
pany where I may purchase tubes of cel-
luloid for wireless coherers ?

5—Does a Leyden jar (condenser)
when connected to the secondary termin-
als of a spark coil increase or decrease
its sending qualities? T notice that when
I connect my jar with the coil the spark
becomes much fatter and more vigorous.

A. 1.—(a) This is hardly ever used
now, and we doubt if much benefit could
be derived from such an arrangement.
Fixed resistances and choke coils are
used sometimes. o

(b) Yes. You probably have in mind
the regular tuning coil to vary amount

2% ;
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such as’ those of the Clyde and Ward
lines?

A. 1.—Yes. ' If your receiving appa-
ratus are sensitive enough, nothing pre-
vents you to receive messages 1,000 miles
away. 1f, on the other hand, you have
only a I-inch spark coil with which to
transmit, the sending distance at best will
only be about 1-124miles. The range ot
a wireless station does not depend so
much-on the aerial as on the efficiency of
the instruments.

A. 2—A, O and U form part of the
- German alphabet. T forms part of the
French alphabet (e accent aigu)—sharp
accent—as in café. Ch is used a good
deal in the French language. In this
country, when transmitting telegrams the
letters are used separately, viz.: C-h.

A. 3.—180 feet.

A. 4—65-85 feet.
DATA ON ONE-INCH SPARK COIL.

(25.) Macee Apams, Milford, O,
asks: .

1.—If a wireless receiving station is

equipped with a receiver using a tele-
phone receiver, is there any way to call,
that is, ring a bell or the like?

2.—What is the best and most efficient
type of antennae for a small wireless
plant using a microphone or electroly-
tic detector ?

3—Is there any danger of the sec-
ondary wire in a spark coil burning out,
except.on an overloaded primary?

. 4.—Please give data for a spark coil
that will give a spark 1" long and as big
around as a lead pencil or larger, that
- would not use wire finer than No. 30
B. & S. D. C. C. in the secondary.

A. 1.—We refer 'you 'to “Oracle,”
query No. 23, in this issue.

A. 2—A mast about 40-50 feet high,
carrying glass insulators, on which a
is led down.
A. 3—Yes. If th

bare copper wire, No. 14 B. & S. gauge,

BLECLTKIGS

s

D. C. C. paraffined magnet wirdl
or 15. For the secondary yge v
No. gaeD. - C. L, 0 better Sz-zl
magnet wire. . 'S“‘

THE DYNAMOPHONy,

(Continued from Page 45.)

Every time the circuit is closeg
a series of sparks will jump acrog,
balls at S, creating oscillations,
oscillations, traveling through the .
arrive at the receiving station,
they impinge on the antennz A gy,
erate the coherer O through re
The decoherer D is also shown.
coherer and decoherer are all opey
by a single dry cell L. This is the
circuit as in my “Telimco” wireless s
tem. Relay R" has in addition twp
tionary contacts T and T, which
the armature Z closes, complete any
circuit, as, for instance, through a s
motor P, an incandescent light, etc.

As long as words are spoken in
transmitter M, oscillations will be
up in S and the receiving station
work continuously until the voice a
stops. Motor P will, of course, bel
in motion only as long as the voice
into M.

WIRELESS TELEGRAPH ODDITIES

: (Continued from Page 56) K

and Clifden, and between Glace Ba)
Montreal. :
“I find, however, that prob
greatest ignorance prevails in r

~ what is termed ‘tapping,’ or inte

wireless messages. - No telegrap
is secret. The contents of ev
gram are known to every operator
handles it. ' » ;
“Nevertheless, there are pena
tached to the tapping of a
wire, and it ought to be as well
that, since the passing of the
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ELECTRICAL PATENTS
i (Continued from Page 63.)

e

N , TELEGRAPH-REPEATER. Stephen D.
mﬁ'iﬁgld, Stockbridge, Mass.
g ANNUNCIATOR. Stephen J. Heinrich,

$83,539.
Bellevue, Pa.
ge3.540. FITTING TFOR ELECTRIC CONDUITS,
f ,a'ulan R. Lakin, New York, N. Y.
,550. BRUSH AND BRUSH-HOLDER FOR DYNA-
MO-ELECTRIC MACHINES. Frederick H. Loring,
London, England. y
480,589, BLECTROLYTIC PRODUCTION OF PURE
Adolphe J. M. Thirot, Bourges, France.

§ TIN.
t@ 438504, 883,695, PROCESS OF OBTAINING METALS
- “AND ALLOYS BY REDUCTION. Emilien Viel,

ij Rennes, France.
§83,613. LIGHTNING-ARRESTER. Henley V. Bas-
tin, Lancaster, Ky.
483,625, CABLE TERMINAL. Frank B. Cook, Chi-
cago, Ill.
83,626, ELECTRICAL LINE-PROTECTOR. Frank
B. Cook, Chicago, Ill.
£83,646. SAFETY DEVICE FOR ELECTRIC POINT
SHIFTING, SIGNALING, LOCKING, AND
SWITCHING APPARATUS. Lorenz Kottmair,
Munich, and Rudolf Zwack, Nordendorf, near Augs-
Germany.
651. ELECTROLYTIC PRODUCTION OF CHRO-
MIC ACID. Max Le Blanc, Karlruhe, Germany.
- 883,701, SWITCHING DEVICE. James A. Duffy and
Oscar Irwin, Pittsburg, Pa.
723, 883,724, BELECTRIC TRANSMISSION OF IN-
. TELLIGENCE. Isidor Kitse, Philadelphia, Pa.
§§3,737. TALKING-SIGN. Lucius R. Paige, Wor-
- cester, Mass. .
,760. SYSTEM OF DISTRIBUTION. Lewis L.
Tatum, Norwood, Ohijo.
,777. CLUSTER-LAMP SOCKET.
Benjamin, Chicago, Ill. .
$83,811. TELEPHONE-SUPPORT. Otto Kraus, New
i York, N. Y.
883,822, DYNAMO-ELECTRIC MACHINERY. Chas.
~ A. Parsons, Newcastle-upon-Tyne, England.
483,823, INSULATOR-SUPPORT. Charles L. Pierce,
~ Jr., Elkhart, Ind.
883 846. ELECTRICAL MULTIPLE INFLUENCE OR
" CONDENSER MACHINE. Heinrich Wommels-
- dorf, Charlottenburg, Germany. 5 .
883,81 IGNITION MECHANISM FOR INTERNAL-
.~ COMBUSTION ENGINES. Theodorus $S. Bailey
and Frank T. Cable, Quincy, Mass.
- $83,865. ADVERTISING APPARA . Henry Dahn,
 Edgewater, N. J., and Frederick Becker, New
P York, N. Y. 4
$83,919. REACTIVE COIL. Charles P. Steinmetz,
cetady, N, Y.
9. ARC-LAMP ELECTRODE. Willlam S. Wee-

943,
Charles E. Eveleth, Schenectady, N. ¥.
044, ELECTHIC LIGHTING. Walter

Lynn,
88056,  MOTOR-STARTER. Albert J. Horton, White
Plains, N. Y.

: CTROMETALLURGICAL PROCESS FOR
'EXTRACTING COPPER FROM ITS ORES. Lu-
3. : ALING SYSTEM FOR_BLECTRIC

Harry N. Latey, New York, N. ¥.
IC mm-mmcxr%rm DEVICE.
:IC MOTORS.

Mil-

TROL FOR ELECTRICAL AC-
MOTIVES. Otto Bohm, Ber-
m Albert S. Gray,
: Fremont R. Harris,

AKING COPPER.
‘L. Dossolle, Leval-

Reuben B.

C. 'Fisgh,
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Wireless Telegraph Outfit

GREATEST INVENTION OF THE AGE.

will

paratus.
work up to one mile. Comprises: Powerful 1-inch Spark
Coil, Oscillator Balls, Key. Coherer and Decoherer,
75 Ohm. Relay, Sending and Receiving Wires, etc, etc.

Not a toy. A scientific, high grade a

Guaranteed in every respect. Price remarkablylow.

CARRIED IN STOCK IN SAN FRANCISCO

LEVY ELECTRIC CO.

SAN FRANCISCO, - = = = =- CAL

When writing please mention ‘‘Modern Electrics.””

Electrical Novelties?

Yes, we have them. Drop usa line if you
wish to get acquainted with our Geissler
Tubes, Static Machines, Reflectors, Wireless
Goods, etc., ete. A two-cent stamp brings a
Cataloguethat willinterestyou. Writeatonce

_ 432 ST. CLAIR STREET
J. J. DUCK - - - ToLEDO, O.

When writing please mention ‘‘Modern Electrics.”’

AN ELECTRIC SUN ALARM,

(Continued from Page 53 ) :

As long as no light rays fall on the
cell relay, R, is not capable to close con-
tacts, G, as the resistance of C is too
high.

In the morning, however, at sunrise
enough diffused light reaches the cell
to lower its resistance and if the light
has grown strong enough alarm, B, will
ring until switch, S, is opened, or until

light ceases falling on the cell.
This arrangement will be found to
work quite satisfactory and is very re-
liable, if the instruments are good ones
‘and well adjusted. -

Tt is very seldom that the alarm will
not operate faithfully; the writer knows
of only one instance, and that was on a
very dark, rainy morning when not
enough diffused light reached the cell..

It is, of course, not necessary that the
sun’s rays fall directly on the selenium;
diffused light will work the cell quite
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884 075, ELECTRODEPOSITION OF IRON. She-
rard O. Cowper-Coles, London, England. -
§84,076. SPACE TELEGRAPHY. Ernest R. Cram,
Cambridge, Mass.

884,102, ELECTRIC-LAMP SOCKET. Mortimer Nor-
den, New York, N. Y.

884,106, 884,107, 884,108, 884,109, 884,110. SPACE TELEG-
RAPHY. John S. Stone, Cambridge, Mass.

884,116, ELECTRICAL-IGNITION SPARK-COIL FOR
GAS OR VAPOR ENGINES. Edward Q. Wil-

liams, Syracuse, N. Y.

884,121. AUTOMATIC ELECTRIC ALARM FOR
BEDS. . TO BE. OCCUPIED BY PATIENTS, SUCH
AS HOSPITAL-BEDS. Frank Apold, Philadel-
phig, Pa.

884,124, PROCESS FOR THE ELECTROLYSIS OF
FLUID SALTS OR COMPOUNDS. Henry S.
Blackmore, Mount Vernon, N. Y.

884,129, ELECTRIC SIGNAL. Arthur J. Cleveland,
and Frank S. Brown, Minneapolis, Kans.

884, 130. ELECTRIC TIME-SWITCH. . James .J.
Coachman, London, England.

884,142. INSULATOR. Ernest J. Foreman, Trinidad,
Colo.

884,158. SYSTEM OF AUTOMATIC BLOCK-SIGNAL-
ING FOR ELECTRIC RAILWAYS. Winthrop K.
Howe, Buffalo, N. Y.

884,170. THIRD-RAIL ELECTRIC-RAILWAY SYS-
TEM. Charles Kozesnik, New York, N. Y.

884,224, RAILWAY-SIGNAL. John S. Sims, Long-
beach, Cal., assignor of one-half to Edward Richard

Millar, Longbeach, Cal, .
884,235, RECEIVER FOR TELEPHONES. Louis
Steinberger, New York, N. Y. ud X
§84,247. COIN-CONTROLLED APPARATUS. Dayvid

Wedgewood, Peterboro, Ontario, Canada.

§84,264. STORAGE BATTERY. George A. Carpenter,
New York, N. Y., administratrix of Hiram Henry
Carpenter.

884,271. ELECTRIC-LIGHT SOCKET. Franz Frank-
ofski, North Braddock, Pa.

884,296, ELECTRIC CURLING-IRON. Clara A.
Rickards, Portland, Ore.
883,312. ELECTRICAL CONNECTOR. James L.

Carnall, New York, N. Y.

884,343. ELECTRIC WATER-HEATER. Herbert N.
Roche, San Francisco, Cal.

884,353. ELECTRIC SWITCH. Herbert H. Berry,
Enfield, England. 4

§84,358. ELECTRICALLY-SYNCHRONIZED TIME-
MEASUREING INSTRUMENT. Bahne Bonniksen,
Coventry, and Frederick A. Chandler, Leamington,

England.

§84,367. ELECTRICAL WATER-HEATER. BEdward
J. Condon, New York, N. Y.

884,381. TELEGRAPH-TRANSMITTER. Mark S.

Haling, Weaver, Minn.
884,397. OVERHEAD TROLLEY. Allen P. Lord and
Nathaniel Wilkins, Bradford, Pa.
884,424 ELECTRICAL FLUID-HEATER. Mark T.
1s‘}eyn:\ol.u-, Bemus Point, and Alton W. Ball, Stowe,
5

884,441. COIN-CONTROLLED APPARATUS.
A, Weser, New York, N. Y.

884,456. INSULATING COMPOUND. Nathan Booth,
Alexandria, Ind.

884,458. ELECTRIC-CURRENT REGULATOR. Ar-
thur W. Brice, Rochester, N. Y.

John

884,466, SWITCH-BOX. Thomas J. Cleland, Chica-
go, Il

884.4:'10. COIN-COLLECTOR. Edward B. Craft, Chi-
cago, IIl.

884,500. TELEPHONE DESK-STAND. Anton M,
Knudsen, Chicago, Ill.

884,511. SELF-STARTER. Walter O. Lum, Schenec-
tady, N, Y. 4 : 3
i AUTOMATIC Elﬁgg.‘mﬂ SWITCH. Andrew

e o FOR PRINTING FROM
Morgan, Mour

884,516. MACHINE
OR PLATES. Clyde G.
_mﬂi

Vernon,

&y 3

70 degrees of the circumference

m - motorman gives his gearless U

MODERN . HL ECITRIGE

884,568, MACHINE FOR MAKING Iyg
LAMPS. William R. Burrows,
884,595, CARRIER SYSTEM. §
Orange, N. J. g, 54 Libby'
884,607. TELEPHONE ‘FIRE-ALARM :
William 8. McLewee, Yardley, Pa. SYg
884,622, ELECTRIC RAIL.\'VAY-SIGNAL
Stafford, Belcherville, Ira P, Whitaker.AGe‘"!@
John L. Lopp, Greenwood, Tex, » Alvorg

AN
NBWark" %E J B

J

884,630. TROLLEY' POLE AND HEAD
Bauer, Philadelphia, Pa. ; A“Euq
884,637. TELEPHONE ATTACHMEN

T,
Bythiner, Philadelphia, Pa. Willjay,
884.641. HANGING INSULATOR. Walter o
New York, N. Y. 51

584,644, 884.645, 884,646 SYSTEM FOR
RAILWAYS. Arthur C. Eastwood; Clevelang §
§84,653. ELECTROLYTIC CELL. George 4 g0l

New York, N. Y.

884,664, DEPOLARIZER FOR GALVANIQ
TERIES. Ernst W. Jungner, KnEiDDbaden‘ oA

koping, Sweden.

884,684. TROLLEY HARP AND WHEEL,
D. Rockwell, Bristol, Conn. 1
884,731. ELECTRIC IGNITING DEVICE, Ray |

Hardy, New York, N. Y.
$84,737, 884,738. SIGNALING SYSTEM. Edwar
Kleinschmidt, New York, N. Y. 3
884,742. ELECTRIC TYPE-WRITER. Josyph Le
ble, Sennheim; Germany. 3
£84,775. ELECTRIC SWITCH. Adolph R. Swoby
Louisville, Ky.

884,783, 884,784, SIGNAL SYSTEM FOR RAILWAY
Maximillian (3. Voigtlander, darrison, Chin,

884,825, AUTOMATIC ELECTRIC CROSSING-GAT
Frank G. Layher, Jackson, Mich. j

884,831. ALTERNATING-CURRENT GENERAT(
Carl A. Lohr, Wilkinsburg, Pa.

884,843. MONEY-DRAWER ALARM.
Costa, . Newman, Jellico, Tenn.

884,919, 884,920. PROCESS FOR MAKING NIT
GEN OXIDS FROM AIR. - August Grau and Fi
Russ, Vienna, Austria-Hungary. i

884,930, ELECTRODE FOR REVERSIBLE
VANIC BATTERIES. Ernst W. Jungner,
baden, Norrkoping, Sweden. :

§84,969. THERMOSTATIC CIRCUIT-CLOSER.
0. Woods, Riverside, Wash.

884,973.- " AUTOMATIC INDICATOR OR
SCOPIC SIGNAL FOR HEATED TOOLS
VESSELS. James I. Ayer, Cambridge, Ma

884,986, 884,987, $84,988. WIRELESS TELEG
Guglielmo Marconi, London, England. P

885,000, 885,001, 885,002 SWITCH FOR TR
Ewan Cameron, Brooklyn, N. Y. 4

TESTING A MODERN ELECTRI
LOCOMOTIVE.

(Continued from Page 42)

In this way we pass over that
the test track containing several C
and a slight up grade, which ends
one mile west of the sub-station.
we enter a straight stretch, endin
long, well-balasted curve, equal to @

Sillus |

circle, and on the inside of which
to the track, is the sub-station am
and just beyond the crossing.

upon leaving the fsharper cu

xles of the drivers are
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MODERN

ACCURATE
COMPACT
INEXPENSIVE

Send for complete
catalog of portable
and switchboard
Voltnieters, Amme-
ters and Volt-Am-

meters,

L. M. PIGNOLET

82 Cortlandt Street
New York

New Round Switchboard,
Volt or Ammeter,
5 inches in diameter.
1% inches deep.
Best instrument on the
market.

PRICE, $8.00 UP

When writing please mention “Modern Electrics.”’

Electric Power Motor
Sample Prepaid

for 35C.

Agents Wanted =2

EMPIRE ELECTRIC
WORKS
1063 BRIDGEPORT, CONN.

~ When - writing please mention ‘Modern Electrics.”

WATCH THIS SPACE

P

goods, GOOD service

4

§ o and GOOD attention

5 Z~  paid to you, write us.

-2 ) B Ourtrade mark shows
e = “Xhat's what.”’

Z < generous catalog

//%/ > showing a line of the

' best supplies in this

country will be mailed
to you promptly on

A Square Deal receipt of 17 cents for
b r
M .E Fletcher-Stanly Co.

36 FRANKFORT ST.,

When writing please mention ‘“Modern Electrics,”’

BELL TRUST SMASHED

Now is the time to buy cheap.
Never again will you have such a
chance, = ‘‘ Electro’ Iron Box
Bell, 2)4 inch Gong, sold three
weeks ago for 85c everywhere,

NOW 18c

If you want GOOD

NEW YORK

- being

ELECIRLGE

TESTING A MODERN E|_
LOCOIOTIVE,

(Continued from Page 2.)

piercing Dlasts, grasps his cupran’
brake levers, and we rush upep te}:lt
sub-station, which is situated gt te I
end of the curve and partially hiddj
trees. We are now half-way arOUn
move at a terrific speed when it gy
ly appears almost in our very pat) b
on it comes, increasing in size uﬂ'
finally dash up to it and just mig
passing barely to one side. Whey
abreast of it there is a deafening”
of the whistle and we rush past op
far side, and, looking back, we b
pedestrians at the crossing holding g
their hats and one another, while to f
we rapidly grow smaller in the dista

We have now entered the twoq
straightaway with no crossing, chang
grade or curve within that distance.]
the whole six miles of track there
mile, half, and quarter-mile posts:
one, two and three black hands on
respectively. These we pass in qui

ECTRlc

succession after leaving Wyatt's, &
‘when within a half-mile of the p

where the power must be shut of
couple of the men time our flight
stop watches. Eleven and three-te
seconds is the verdict. We know
this is for a whole quarter of at
and with it comes the realization th
are covering distance at the rate 0!
miles per hour. But how easth
think. The objects outside have
us with incredible rapidity, %
thought of such speed would
when we would think of the very s
sway and the entire absence 0f &
ward lurching. ' = 1 -aria

Now we realize that the ’_ﬁfam‘
steam tracks, which we overto®®
left behind us in our mad TU%
really a limited making up lost ¥
it now flies past us at a speed ¥
yesterday we would have deca
t “fastl” Our short DIy
journey is over now and as the
are applied we come quietly t0 %
1, and take a long breath and |
what we have experienc®
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SPECIAL 30 DAY OFFER

$5.00

BUYS IT

To introduce our line of Home Companion
Tool Sets among the readersof “Modern
Electrics” we are offering for a limited time
only our

NO. 710 SET FOR $5.00
EXPRESSAGE PAID.

: These Tool Sets of ours comprise tools of
 our own manufacture, whose quality is well
~ known, put up in handsome hardwood cases.
iy complete list of the tools in each of these
 will be found in our No. 8 Catalog
h we will send free to any address.

 $10.00 o 713 $12.00
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° . There are XX chapters in all XIX carrying you from the fUff
A S Ch o 01 W lt hl n l ts e lf mental prirciples of electricity on through the various branct
to a point where the careful student comprehends the comg
designing, care and operation of a dynamo or motor and I chapter on _electric automobiles, outlining their construction, care
operation, and all about storage batteries and how to handle them. Each subject is carefully written and to the point. Al
student studies a subject, he is qqestlonedloﬂw
subject in such a manner as to bring clearly @
mind the points he needs to know regﬂfdmgl
A DICTIONARY in back of book will end
to learn the meaning of any electrical word.
phrase used in this book, as well as bun
others in common use. All requ:rcd tables ;
sary in the study are in it.

CHAPTER TABLE OF SUBJECTS:
I Wiring Pl :
Il Electrie Batteries, Electric FIAHE -
ITI Magnetism ¢
IV 'The Magnetic Circuit
V Magnetic Traction
VI Magnetic Leakage
VII Energy in Electric Circuit f
VIII C?il(-iulugor} of Size of Wire
netizing Coils ) e
IX Calculation of E. M. F's in Bleg
x l\é‘achinesE s g
ounter E. M. F.
XI Hysteresis and Eddy Current®

S PuBLISHED BY SR Bt e il .
- AND ARMATURE WORKS:. - it Arastice Bewotion .
o B "5 5 e

X1V Winding of Dynamos and M0l0%p
XV Prope:'-theth"’ocla of Cﬂ““"ﬁ“n
namos and Motors--Self FX
and others N30
$2.00 PER COPY—FOURTH EDITION ™
CoPIES SOLD. F
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 ARMATURE WOR',
w&%ﬁ%w :




