MODERN ELECTRICS 241

FOUR KINDS OF SERVICE

The charge ranging from one cent to one-quarter of a cent a word to the general public
makes communication by telegraph an economic convenience
for every one: You can send
25-word TELEGRAMS, any distance for 25c.
50-word TELEPOSTS, any distance for 25c.
100-word TELETAPES, any distance for 25c.
10-word TELECARDS, any distance for 10c.

ONERATETOALL POINTS

ELEPOS

50WORDSFOR 25 CENTS

THOUSAND WORDS PER MINUTE over a single wire, when the
older Telegraph Companies average only fifteen words per minute,
makes possible the above-named rates and other startling innovations

in telegraph service that are sure to interest every progressive American.

@ After some months successful operation commercially in the East the Telepost first Western
section has been opened up. Offices are now open for business between St. Louis and Sedalia, Mo.,
St. Louis to Springfield, and Aurora, 1ll, St. Louis to Terre Haute, and Indianapolis, Ind., and
messages are transmitted at above rates.

q Line construction is being pushed in many widely separated sections, and additional cities are to be
cornected in rapid succession until every city in the United States is given the Telepost's quick
and accurate service, at rates so low that all can afford to carry on their more important corre-

spondence by wire.
€§ You ought to know all about it

@ An interesting illustrated booklet has been prepared, describing in detail Ihe invention, its operation
its economy, its rapidity and its accuracy  Mailed without cost to any one asking for Booklet No. 359.

Sterling Debenture Corporation

Brunswick Building, Madison Sq. New York City

When writing please mention “Modern Blectrics.”
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Bound Volumes No. 2

On account of a great demand of our readers, we have prepared a few
hundred complete bound Volumes No. 2, of this magazine (April, 1909, to
March, 1910).

There are 600 pages, and over 800 illustrations. Over 650 different
articles.

There cannot be a shade of doubt, that these 12 issues of MODERN
ELECTRICS do not contain more original and interesting matter than
could be found in a $50.00 encyclopedia. As a reference book, nothing can
come near, or within reach of this Volume No. 11.

For the Wireless Student
For the Scientist

For the Home

For the Shop

FACTS

For the Experimenter
For the Layman
For the School
For the Laboratory

NEWS

Bound in dark black or blue canvas, stamped with Gold lettering.

If it is new,—electric,—wireless,—you will positively find it in Vol-
ume No. 2.

If a question puzzles your mind—the answer will be found among the
350 “Oracle” answers.

If a diagram—a “hook-up,” you will positively find it in the “Oracle.”
NOTHING LIKE IT UNDER THE SUN.

As the edition is limited—on account of the great demand for back
numbers,—order at once.

Plenty volumes on hand. We can ship the same day as order is re-
ceived. NO DELAY.

_PricE $1.50

MONEY ORDER, DRAFT OR CASH. NO STAMPS

Modern Electrics Publication
233 Fulton Street - -- New York
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The Oscillation Transformer

With Special Reference to The Oscillation Auto-Transformer
By M. A. Deviny. '

At the present time there is a marked
tendency among amateurs to employ os-
cillation transformers in the aerial cir-
cuits of their receiving sets. This move-
ment is the outcome of a generally prev-
alent notion that the so-called loose
coupler possesses some remarkable
properties which enable it to greatly in-
crease hoth the selectivity and the
efficiency of a station. As to whether it
materially improves the selectivity
through any of its own properties is a
matter of doubt, but a certain increase
in the effectiveness of a receiving set
may be secured by its use.

The increase in efficiency is brought
about in a rather indirect manner. It is
well known that the various types of
detector depend up on different prin-
ciples for their operation. Some act
upon the application of a rapidly alter-
nating electro-motive-force to their
terminals, while others depend upon the
strength of the oscillatory currents flow-
ing through them. From this, it is evi-
dent that the successful operation of a
set will be more or less influenced by the
type of detector used, provided altera-
tions are not made in the oscillation cir-
cuit. If a voltage-operated detector be
employed, it is evidently advantageous
to have the voltage of the received os-
cillation as great as possible, while if a
detector of the current-operated type
is used, a relatively large current is de-
sirable.

If we connect the detector directly in
the aerial circuit, as was the practice in
the earlier installations, we must take
conditions as they exist. The satisfac-
tory operation of the detector will then
greatly depend upon the point in the
aerial at which the detector is inserted.*
The early investigators realized the lim-
itations of this arrangement, and pro-
duced several devices for overcoming

*See Cabot on “Antenna Phenomena”, MODERN
ELECTRICS, November, 1908.

the difficulties. Among these was the
oscillation transformer.

This instrument is based upon the
principle of the alternating current
transformer of every-day use** but it
differs considerably from the latter in
both design and construction. It con-
sists of a primary winding P (Fig. 1)
connected in the aerial circuit. A sec-
ondary winding, S, of somewhat smaller
wire, is inductively associated with the
primary, the detector being connected in
the secondary circuit. In this manner
two separate and distinct coils are used,
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FIG. 1

the energy being transferred from one
to the other by electro-magnetic induc-
tion. By the proper design of the two
coils and their adjustment to each other,
a maximum voltage or current may be
applied to the detector. This is effected
partly through their action as a step-up
or step-down transformer, and partly
through resonance between the two cir-
cuits.

The use of this instrument enables the
detector to operate under the most ad-
vantageous circumstances, and it conse-
quently increases the effectiveness of the
entire receiving set, notwithstanding its

*+See article on “The High Tension Transformer”,
MODERN ELECTRICS, February, 1909.
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poor efficiency as a transformer of en-
ergy. The removal of the detector from
the aerial circuit results also in a consid-
erable increase in the reliability of the
receiving instruments by the provision of
a disect conducting path to earth through
the primary, over which any atmospheric
electricity, or the so-called “static”’, may
pass without affecting the detector. It
must be borne in mind. however, that
the the relation between the primary and
secondary voltages is not strictly pro-

FIG. 2

portional to the number of turns in the
respective coils. This is due partly to
the excessive magnetic leakage, and to
the establishment of stationary waves of
current and potential on the coils them-
selves.

In order to be of any service, the os-
cillation transformer must be very care-
fully made, and the parts correctly
proportioned. In probably no other
piece of wireless apparatus would faulty
design prove so serious to the successful
operation of a station. In addition, each
of the circuits must be provided with
such auxiliary apparatus as will enable
close resonance to be effected.

Another type of oscillation trans-
former based upon a somewhat different
principle, and one which is not so sus-
ceptible to faulty design, is shown in
Fig. 2. This tvpe, which produces
practically the same results as the one
described, makes use of only one coil
which is used both as primary and sec-
ondary. In this respect it resembles the
auto-transformer or ‘‘compensator” used
on alternating current power circuits.

MODERN ELECTRICS

A diagram, illustrating its principle of
operation, is shown in Fig. 3.

li a properly designed coil, MN, Fig.
3, threaded by an iron magnetic circuit
(not shown), be connected across a
source of alternating current G, at a
pressure of say 1,000 volts, the voltage
will fall uniformly through the length of
the coil from one terminal to the other.
If we should connect a wire to one term-
inal of the coil, and another to a tap led
out from some intermediate point in the
winding, say at the middle point P, the
potential between the two wires would be
but one-half of that applied to the coil
from the generator, or 500 volts. The
number of turns included between the
two low-potential wires being but one-
half of the total number, the resistance
will also be one-half of that of the whole
coil, and a current twice as great wili
flow through it as flows through the
total winding when connected to a given
load. Part of this current is a conduc-
tion current from the “primary” and part
is the result of induction between the
two sections of the winding. In this
manner, the energy delivered over the
low-pressure wires is equal to that de-
livered by the generator to the high ten-
sion circuit. Of course, this explanation
does not consider the loss in transforma-
tion, the practical limitations of design.
or the nature of the secondary load.

M N
f b 0
| o
= (@]
0
¢ S
S 30 I
—
|
186 T 4
N
FIG. 3

In effect, the device may be considered
an alternating current inductive poten-
tiometer.* By taking out a number of
taps from different portions of the wind-
ing and connecting them to a multiple-
point switch, any desired potential can
be obtained. A higher pressure than

*For the principle of the potentiometer, see “The
Constructior. of a Potentiometer”, MODERN ELEC-
TRICS, August, 1908, or “How to Make Wireless
Instruments”, Page 34.
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that of the supply circuit can just @
easily be secured by connecting one
“primary” terminal within those of the
“secondary” as shown in Fig. 4. In this
case, the current in the secondary is less
than that in the primary by an amount
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FIG. 4

proportional to the increase in voltagc on
the secondary side.**

The application of this principle to
the oscillation transformer is shown in
Fig. 2. Here, MN is a long, fine wire
coil having a relatively large inductance.
The terminals are connected directly to
the aerial and ground wires, while the
terminal of the detector leads make con-
tact at the point P and P’ through the
medium of sliding contacts. The dotted
lines show the two circuits through the
instrument; the portion of the coil in-
cluded between P and P’ being used
simultaneously as primary and second-
ary. The connection shown in the figure
is for reduction of the electro-motive-
force on the detector.

In practice, however, the connections
given in Fig. 2 could not be used to ad-
vantage. The free oscillation period of
the aerial could not be adjusted to the
length of the incoming waves, and the
detector circuit contacts would have but
one position on the coil for maximum
current or potential. In order to over-
come these difficulties we make use of
the connections shown in Fig. 5.

To take advantage of the loops and
nodes of the stationary waves of cur-
rent and potential and current estab-

**In practical alternating current work, auto-trans-
formers are seldom used where the ratio of transfor-
mation is greatcr than 2 or 3 to 1. They are chiefly
used as starters or “compensators” for lowering the
line voltage on large induction motors while starting.
They are also used on the cars of high tension single-
phase railways for lowering the trolley voltage for
use at the motors.
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lished on the coil, and to preserve elec-
trical symmetry between the two cir-
cuits, four sliding contacts are necessary.
Two of these are connected to the aerial
and ground wires respectively, while the
detector circuit is completed through the
remaining two.

The adjustment for syntony in the
aerial circuit is made by means of an
auxiliary variable inductance L and a
variable capacity C, connected in multiple
in the aerial circuit as shown in the
figure. The secondary, or detector cir-
cuit, is then tuned to resonance with the
primary by means of the small variable
inductance L’ and the capacity C’. The
object of the auxiliary inductances L
and L’ is to effect any necessary changes
in the natural periods of the two circuits
without disturbing the adjustment of the
auto-transformer. For the most satis-
factory results, the various condensers

=c

FIG. &

and inductance coils should be properly
proportioned to the size of the auto-
transformer. Complete designs for botl:
the transformer and its auxiliary appar-
atus will be given in a later issue.
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Wireless Communication As Applied to
Railroad Lines

. By Dr. LEg DE Foresr.

A subject of this typc must necessarily
deal largely in futures, yet the demon-
strated possibilities of the radio tele-
graph and telephone and the strict
requirements of the railway service are
to-day so well known by the -experts in
each separate field, that, by conferring
and co-uperatively working together, it
is reasonable to suppose something tang-
ible, and of real value to both may rapid-
ly result. The possibility of telegraphing
wirelessly to moving trains over consid-
erable distances by means of the old
fashioned spark telegraph, was, I be-
lieve first demonstrated in 1905 over the
Chicago and Alton Railroad out of Chi-
cago and St. Louis.

Thanks to the enlightened interest
which the officials of that road took in
my proposals, I vas allowed the priv-
ilege of experime..ting on the fast day-
light express between St. Louis and Chi-
cago. Two horizontal antenna wires
were first run on insulators along the
top of the train and connected to a re-
ceiving instrument installed in the parlor
compartment of that coach. Earth con-
nection was made to the trucks, the fif-
teen kilowatt station at East St. Louis,
about two miles from the track side and
the ten kilowatt station at Chicago, a
quarter mile from the rails.were used as
transmitters. No attempt was made at
that time to trasmit messages from the
train, But unfavorably situated as both
these stations were, so far from the
tracks, messages were clearly received
on the flying train when 30 to 35 miles
from these stations.

Subsequent experiments at New Ha-
ven, Conn., and Toronto, Canada, dem-
onstrated the correctness of my view,
that the track rail system, including the
mass of telegraph or telephone wires
along the right of way served not only
as a conducting zone or wave chute along
which the electric waves preferred to
travel; but also acted as a net to catch
waves coming transversely and obliquely
towards the right of way, and then dis-
tributing in both directions along the
track a surprisingly large amount of
electric energy. \

*A paper read at Los Angeles Convention.

On account of this directive action of
the telegraph wires it is easy to pick up
strong wireless telegraph signals by a
wave detector connected to a short hor-
izontal wire stretched parallel and near
to the telegraph wires, and at a surpris-
ingly large distance from the wireless
transmitting station.

Now, given this phenomena, it is easy
to understand how a track side wireless
station, using a horizontal antenna wire
say 100 feet long fastened to two or
three telegraph poles, can communicate
with another trackside station similarly
arranged, and distant twenty or even
more miles from the first.

Obviously one or both of these sta-
tions can be located on board a train, and
in such case the horizontal antenna wire
can, as I have demonstrated, be run in-
side the cars, of heavily insulated wire,
parallel to the bell cord. This is, of
course, providing that the cars are of
wood and not of steel. In the latter case
wires would need be supported on in-
sulators a few inches above or at one
side of the roof of the cars.

By this arrangement it would be a
comparatively simple matter to telegraph
regularly to and from express trains,
over a distance of say forty miles (twen-
ty miles on each side of the track side
station). However, the commercial ap-
pllcatlons of such a wireless telegraph
service would be generally confined to a
few limited trains, where for the benefit
of traveling business men, a news or
stock report service could be made a
feature. The expense of carrying a tele-
graph operator on board more than the
cost of the equipment entailed, would
greatly limit such application.

With the radio (or wireless telephone)
however, the case becomes very differ-
ent, so different in fact that it is my firm
bellef that ere many years the telephon-
ing to moving trains, and especially to
locomotives, will become a very common,
or well nigh universal adjunct to our
elaborate railroad safety appliances.

For such a purpose long distance of
communication will be quite unnecessary,
in fact, undesirable. Consider a railroad




MODERN ELECTRICS

system equipped with the block system,
with signal stations or towers at mile
intervals; a small wireless telephone
transmitter capable of half mile com-
munication and utilizing the inductive or
“wave-chute” action of the existing tele-
graph wires would cost little to install,
little to operate, and be so simple as to
add practically nothing to the training
of the signal operator. A horizontal
antenna wire would be extended to the
first or second telegraph pole stretched
three feet below the lowest telegraph
wire, the earth connections would be
direct to the track rails. On the locomo-
tive or over the locomotive and the first
coach will extend an insulated wire as
easily coupled up when making up the
train as is the air brake at present. In
the cab a small box is fastened contain-
ing a tuning coil and a simple crystal
wave detector; connected to this is a
single head telephone receiver with head
band attached, or a telephone receiver
with rubber air pad is fastened to a short
arm, at a point where the engineer can
easily rest his ear against it. The body
of the locomotive, of course, supplies the
earth connection.

This system would enable the signal
man to talk direct to the engineer for a
period of one to four minutes, and add
immensely to the probability that he will
receive the proper signal, or enable him
to receive orders or information which
the semaphore cannot possibly commun-
icate. The engineer could not, of course,
reply, except to O. K. by whistle.

It would appear that by this appliance
it will be generally quite unnecessary for
a train to stop merely to receive des-
patcher’s orders. What value this sav-
ing of time of hundreds of trains would
aggregate to the railroads in a year, I
have no means of estimating. Surely it
would total very large figures.

Arrangements have already been made
with the New York Central for carrying
out a series of experiments in telephon-
ing thus to moving trains, from a track
side station at Spuyten Duyvil, on the
Hudson; and I expect soon to be able to
publish some very interesting results.

A short range wireless telephone trans-
mitter for such service as I have just
described is operated from a few cells of
Edison-Lalande battery, and the entire
transmitting outfit will occupy less than
three cubic feet of space.

Now consider the application of such
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wireless telephone instruments to freight
train service, on roads like the Santa Fe,
for example, without block signal stations
at short intervals.

It frequently happens that a train
awaits on a siding for long periods the
passing of another which has been de-
layed by accident or other cause and with
no means whereby the train crew can be
notified to proceed. A portable telephone
set installed in the caboose could be
quickly brought into action to call up the
nearest despatch station.

To facilitate this work a length of flex-
ible antenna wire can be very quickly
spiked up on two or three telegraph poles
as high as a man can reach, parallel to
the telegraph wires or directly connected
to a wire through a small condenser, the
capacity of which is too small to allow
any detrimental grounding of the wires.
This “emergency antenna’ can be strung
up and taken down again in two minutes’
time. Such means for getting quick com-
munication with stalled freights will
mean an immense saving in costly delays
to freight and to all trains affected by the
tie up, to say nothing of loss in wages to
idle train crews, this latter item where
the 16 hour law is operative.

I believe that the railroads will soon
see this method demonstrated, and be
quick to admit the economy to them of
equipping every caboose or a car on every
accommodation train with such portable
wireless telephone transmitting and re-
ceiving sets, whether or not the locomo-
tive carry the receiving apparatus, which
I have already described.

Ideas-as to the possibilities of over-
land, wireless telegraph for commercial
purposes have been generally founded on
the all too plainly demonstrated failures
and short comings of the spark systems.
Such service is limited to relatively short
distances over land by daylight, on ac-
count of the sad inefficiency of the spark
wireless transmitter. The best of the
spark systems can radiate generally less
than 10 or 12 per cent. of the energy tak-
en from the dynamo, then the trains of -
electric waves which the spark trans-
mitter sends out are “strongly damped”
as we say—i. e., rapidly tail down to zero.
Sharp tuning at the receiving station to
cut out interference from other stations
or from atmospheric causes is really quite
impossible when one has to work with
these strongly-damped waves from a
spark transmitter.
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Hence, in addition to the short ranges
necessitated, the spark system is not, and
cannot be made reliable and “interfer-
ence-proof.” Such means, therefore, as
supplementing the wire service of a rail-
road at times of emergency as when long
stretches of wire are mowed down by
sleet and wind storms is quite imprac-
ticable because so altogether unreliable.

During the last year, however, a new
epoch in wireless telegraphy has been en-
tered, marked by the Radio Telephone
Company’s new sparkless, wireless tele-
graph system, this “Radio-tone” trans-
mitter (as it is called) is sparkless and
noiseless, in place of the noisy, crude and
inefficient old spark gap, it employs a
silent discharge from the antenna wires
and emits trains of waves which are very
little damped, i. e., which tail down to
zero slowly.

Moreover, we can now radiate fifty to
seventy-five per cent. of the energy de-
rived from the alternating current dyna-
mo instead of the ten to twelve per cent.
of the spark system. This means that
ranges two or four times greater than
those given by the old spark method are
possible and that wireless interference
from natural or artificial sources can be
completely and successfully eliminated.

As proof of my statement note the
work daily carried on between our New
York and Philadelphia and Washington
stations where, in each case, a spark
station of the United Wireless Company
is operating within one to nine city blocks
from our own, yet an hourly commercial
wireless service is continually main-
tained by our Company.

I have here a photograph taken last
week in San Francisco of a two kilowatt
installation of the sparkless radio tone
system on board the United States Army
transport “Buford.” The first day this
apparatus was put in operation the “Bu-
ford,” lying at her wharf in San Fran-
cisco, communicated in bright daylight
with a Naval Station at Point Aguillos,
nearly 300 miles south, a new daylight
record on the coast.

A number of other army transports
are now being equipped with this system,
replacing the spark apparatus.

The art has now actually reached the
stage where we can begin to handle over-
land business in competition with wire
lines.

Therefore, the sparkless, wireless tele-
graph possesses immediate interest to

-

railroad telegraphers as ready means for
communicating over long distances be-
tween division headquarters, especially at
times of emergency when storms and
washouts have cut wide gaps in the wire
system.

I foresee this use of the wireless tele-
graph coupled with short range telephone
safety signaling and emergency service
as occupying a very extensive field of
usefulness to railroads and the traveling
public.

BATTERY MOTOR RUN AS IN-
DUCTION MOTOR.

By C. M. Apawms.

The interesting behavior of a small
battery motor while running on alter-
nating current was noted while a friend
and the writer were carrying on some
experiments with the same.

The motor used was a Midget dynamo
or motor. It was originally a shunt
wound machine, but its connections were
changed to series to enable it to be run
on higher voltage direct current.

The alternating current used was 110
volts sixty cycles stepped down to a
convenient voltage by a lamp bank re-
sistance composed of four sixteen c. p.
lamps, passing about two amperes.

The plain series motor was first con-
nected to the current supply through this
resistance but would not run.

Then the armature was short-circuited
by connecting the brush holders by a
short piece of wire and the two g’eld
terminals were connected to the alter-
nating current supply.

The writer and his friend did not ex-
pect the motor to run at all and simply
tried it as an experiment.

To their great surprise, when the cur-
rent was switched on the motor started
off at a terrific speed and continued to
run so.

When connected thus it ran as an al-
ternating current induction motor of the
repulsion type. It developed as much
power as if it had been run on direct
current and was really quite efficient.

If it is allowed to run for some time
the yoke and pole pieces will heat up,
owing to the eddy currents, but will
soon cool off if let idle.

A current of two or two and a half
amperes will run it at very high speed
if the brushes' are adjusted properly
which should not be neglected. -
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Thomas Alva Edison
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Character Study of America's Famous Inventor. His Latest Photograph
As He Looks Today

RESTRICTIONS ON WIRELESS.

A bill has been introduced in Con-
gress by Senator Depew, and has passed
the Senate, which aims to restrict the
use of wireless telegraph apparatus, and
which is intended to eliminate interfer-
ence by amateurs, especially ambitious
young experimenters, who are said to
interfere with the transmission of busi-
ness messages through the air, or the
ether, as the case may be.

The constitutionality of such an act
will be questioned, in view of the fact
that there is, as yet, no monopoly of the
air or the ether; and there are no exact
precedents. Broadly, it would seem that
the bill now before Congress woul-l prac-
tically establish such a monopoly, and
confine the industry to companies which
have first entered the field.

The possible interference with official
government messages is also assigned as
a reason for shutting out messages by
unlicensed operators. This feature can-
not and should not be overlooked. At
the same time, steps which give to the
government a monopoly of a great pros-
pective industry, and practically halt ex-
perimentation, should be taken cautious-
ly, and with due regard to the rights of
all.

One feature must not be ignored.
Wireless telegraphy is far from perfect,
as shown by the ease with which sig-
nals can be made the subject of interfer-
ence. It is only through stimulating in-
ventive genius that this handicap can be
overcome. The Depew act would stifle
invention, and retard the advance of the
art of wireless telegraphy. It is ques-

(Continued on page 253.)
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Measuring Box For Condenser Capacities
' By A. C. MARLOWE.

Paris correspondent MODERN ELECTRICS.

FIG. 1

The Carpentier firm of Paris have
brought out a convenient box for meas-
uring the capacity of condensers. It is
based upon what is known as the De
Sauty bridge method. X is the capacity
to be measured and C the standard ca-

FIG. 2

pacity represented by a small condenser,
while r is a standard resistance of 10
100 or 1000 ohms according to the case.
R is a resistance which can be varied in
steps of 10 ohms and it ranges from 10
to 11,100 ohms. Using this latter re-

sistance we make the balance of the
bridge which takes place when the sound
is almost stopped in the telephone T. At
S is a source of varying current which
may be alternating current from the 100
volt mains or a current from an induction
coil. In the box there are two series of
resistance coils with sliding contacts and
also a standard condenser of 0.01 micro-
farad. Fig. 3 shows the connections of
the box. There are six main binding
posts which are connected as observed
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FIG. 3
to the telephone, the source of current
and the condenser to be measured. To
obtain the balance of the bridge, we find
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what is the position of the handles cor-
responding to the four points 10, 100,
1000 and 10,000 and then the position of
the three handles of the variable resist-
ances which allow of obtaining the least
amount of sound in the telephone. Sup-
posing this to have occurred in the case
which the figure shows, with the left
handle on the point 100 (100 ohms) and
the three others on the resistance points
8000, 900 and 30 (total 8930 ohms), we
have X or the capacity to be measured,
8930
X
100
equals 0.893 microfarad. This method
has the advantage of making the meas-
urements very easily, quickly and at the
same time throughout a wide range.

EINTHOVEN GALVANOMETER.

In a preceding article we gave an ac-
count of the wireless station erected in
France at Boulogne, on the Channel

to be 0.01 (standard capacity)

p—

FIG. 1

coast, which is the first to be designed
on the Bellini-Tosi directive system. In
the experiments which were carried out
in order to show the performance of the
station, one of the most interesting points
was the series of measurements which
they made as to the amount of energy

251

radiated by the directive aerial combina-
tion, comparing this with what the
straight aerial would give. They found
that the directive system gave in fact
much more energy than the latter, even
regardless of the question of directing
the waves. It will thus be seen that the
question of measurements is likzly to be-
come a prominent if not indeed an es-
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FIG. 2

sential feature in all tests where we wish
to compare the performance of. different
methods. The Einthoven galvanometer,
as modified by Mr. Duddell, was used
here, and it is also employed by the Mar-
coni company. It consists of a single
wire which is suspended between the
poles of a powerful electro-magnet. A
sidewise displacement is given when
even a very slight current flows in the
wire. A similar galvanometer but with
double parallel wire, is used by Dr. Korn
for the receiver of his tele-photographic
apparatus, as was recently mentioned.
As constructed for wireless work, the
Einthoven galvanometer uses a very
powerful magnetic field which is pro-
duced by an electro-magnet having heavy
iron pole-pieces. In the gap between the
pole-pieces. is stretched the fine wire
The method of mounting the wire is
shown here. For the wire, which must
be as fine as possible, platinum, silver or
aluminum can be used, but it is found
that even smaller diameter can be ob-
tained by using quartz or glass fibres,
these being platinized or silvered. The
ends of the wire are soldered to T-shaped
pieces which are held by the set-screws
C and F at the ends. Adjusting the ten-
sion of the wire is a close operation and
it is carried out by mounting the upper
wire-carrier upon a rod having the cam
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K on the upper end, the rod being nor-
mally pushed up by a spring, L. The
lever, K’, presses the rod down, this lever
being operated by the micrometer screw
J JIn this way a very fine adjustment of
the wire is secured.

The second figure shows the method
of observing the displacement of the
wire. An eyepiece, AE, is inserted in a

hole in one of the magnet poles and the _

light is projected by the tube C, and the
lens F. The wire, stretched between the
points CC, and having the current flow-
ing in the direction of the arrows, has a
deflection as shown by the horizontal
arrow. For projecting on a screen, the
eyepiece is removed and by_sending a
powerful light at C we see the image of
the middle part of the wire on the screen,
this latter being placed at a few inches
away. The amount of deflection can
thus be read off, and we thus find the
amount of energy which any given aerial
will radiate. In the experiments made
by Bellini and Tosi at Boulogne, the gal-
vanometer was mounted at a mile or two
from the station, using a short aerial in
order to take the waves. Comparison
could thus be readily made between the
values for the directive and the ordinary
aerial, and this was much in favor of
the former, as was already mentioned.

A photographic record is easily made
with the above apparatus, and all that is
needed is a suitable device for moving
the photographic plate in the vertical
sense in front of the image. The plate-
holder works upon pulleys and its move-
ment is slackened by a piston which
works in an oil dash-pot. The piston is
hollow and by regulating the diameter
of a hole in the bottom by means of an
adjustment screw we can secure the de-
sired speed for dropping the plate. A
very small current can thus be read, and
this is stated to be as low as 10—z
amperes,

NOTES ON WIRELESS INTER-
FERENCE.

By BERNADOTTE ANDERSON.

In the editorial section of a recent is-
sue of this magazine it was suggested
that the amateur use a separate aerial
for transmitting and receiving, by pro-
viding a very small aerial for transmit-
ting, so as to eliminate too long a wave
length and that he use his own discre-
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tion regarcing the height of his antenna
for receiving, when it was desired to
take in tie long distance stations, which
is hardly possible without high aerials.
This is indeed an excellent suggestion,
but it is to be doubted whether the aver-
age amateur possesses 2nough integrity
to overcome the temptation of using the
better aerial for transmitting and add
more fuel to the fire, to this highly agi-
tated wireless legislation.

It is indeed to be regretted that the
amateur’s side of this wonderful and
mystic art has reached such a stage where
it has been found necessary to secure a
compromise to prohibit the experimenter
from producing his electric waves in the
all pervading ether. However, it is
hoped that the remains of the “screen-
ings” of this proposed wireless legisla-
tion will at least leave some good things
for the amateur. One bill, which carries
a clause pertaining to the transmission
of prescribed wave lengths, if adopted,
will probably open a new field in the
wireless supply business for furnishing
delicate measuring instruments, and fur-
ther necessitate an up-to-date knowledge
of mathematics, which probably the av-
eragé amateur of immature age has not
been able to get within his scope.

While the majority of the apocryphal
statements made by the inventors of
these numerous wireless bills are un-
founded, yet we have to admit there are
quite a number of instances where the
amateur has deliberately or innocently
interfered with commercial and govern-
ment stations. However, these instances
are rare compared with the flock of am-
ateur experimental stations in certain lo-
calities, the majority of whom are al-
ways willing to let commercial and gov-
ernment business take precedence over
their own private communications, and
it is these amateurs who will eventually
bring forth the “long felt wants.” There
is absolutely nothing to be gained by any
station, amateur or otherwise, to delib-
erately “butt in” as soon as any other
unfavored stations start sending, as it
is only a waste of valuable time, and let
us bear the popular “golden rule” in
mind, in this respect. On this particu-
lar point the writer recalls two rival
commercial stations on the Great Lakes
who were not friendly disposed towards
each other, who made a practice of
drowning each other out, until they both
realized their fate, and finally agreed to



hndad

MODERN ELECTRICS

let each other work peacefully. It was
one of these same stations who respond-
ed to a danger signal from a steamer in
distress, and as the responding station
was owned by a competing company to
the one operating on the steamer, the
operator on the steamer would not reply,
and according to my understanding sev-
eral lives were lost owing to assistance
not being available in time, on account of
this prejudiced act. Discrimi.'ation of
this sort should be severely dealt with
and not permit such unjustified prejudice
predominate when life is at stake. This
is a case where there should be some law
providing severe punishment for such
unjust acts.

Considerable mention has been made
in the various electrical periodicals de-
voted to wireless regarding the success-
ful method employed by a Chicago wire-
less club composed of amateurs, where
it is agreed that during the first fifteen
minutes of the hour each evening and
the whole of Sundays, the members of
that club are at liberty to carry on their
communications, and during the last for-
ty-five minutes of the hour the commer-
cial companies have that timeé entirely to
themselves. During the day (except
Sundays) no restrictions are placed on
either the amateur, commercial or gov-
ernment stations. This appears to be a
feasible method and can be successfully
carried out by other wireless clubs in
large localities, and render considerable
relief to the congested wireless situation.
Wireless clubs should be organized in
every locality where there are sufficient
members to justify a successful organiza-
tion, and small initiation fees and dues
- charged to enable the clubs to promote
their interests intelligently.  However,
there are those who will not associate
with organizations of this kind, and it is
these selfish amateurs who persist in
causing intentional interference.  The
case of one little amateur in Massachu-
setts in this respect has become so se-
vere that it has been made a specific point
of contention by one of the Representa-
tives introducing a wireless bill. It is al-
so claimed that this particular amateur’s
language is also very displeasing, which
makes it only natural that this should be
cited as a specific case in judicial deter-
mination of the proposed wireless bills.
Other irrepressible amateurs go so far as
to maliciously and deliberately “butt in”

g
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simply to endeavor to show how much

stronger their spark is than others, and .
don’t stop for a moment to realize their

insignificance ; further, when it comes to

their defense in the wireless legislation,

they make their childish plea that the

commercial and government stations’ ap-

paratus is antiquated, not stopping to

peruse their own case of their inefficient

transmitting apparatus.

In conclusion, the writer wants to
thank the editor of this magazine, and
knows that every amateur experimenter
will join him in this respect, for the
good work he has executed in our behalf,

THE FIRST TELEGRAPH

Our illustration shows S. F. B. Morse's first telegraph
model, now on exhibition in the Patent Office at
Washington. The number of the patent is No.
4453, The model is still in good working order,

RESTRICTIONS ON WIRELESS

(Continued from page 249,)

tionable whether it would be wise policy
to forbid a young electrical student from
experimenting with his crude and simple
outfitt For the boy who is ambitious
enough to equip a wireless telegraph
plant, and is intelligent enough to seek to
perfect it, is an electrician in the making.

By common consent of experts, it is
considered that we are entering upon an
electric age. The experimenting boy of
to-day will be the electrician of to-mor-
row, and the justice of limiting his
sphere of experiment is at least open to
question.—Editorial Rochester Demo-
cratic-Chronicle.

el
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Haris Letter.

NEW TELEPHONE RELAYS.

A new form of telephone relay has
been brought out by the German inventor
Stille. Between the pole-pieces D of a
strong magnet are inounted the movable
coils A! A2 which are like the usual fine
wire galvanometer coils and work upon
pivots or a wire suspension. As the coils
are oppositely wound they tend to ap-
proach each other on the side marked E
when a current is passed in them, such
coils being connected in series. Inside

the coils are placed carbon blocks CC
and the carbons are hollowed out so as
to form together a cylindrical chamber
in which are placed small spheres of car-
bon or else any of the usual kinds of
granulated microphone carbon. To pre-
vent the carbon from falling, the blocks
are wrapped around with a small band,
preferably of glass wool. The coils are
brought into the zero position by tension
on the suspending wire or thread or by
using a spring. This latter is employed
when the coils are mounted on jewel
pivots. Using a strong magnetic field in
the main magnets, we send a weak cur-
rent such as a telephone current, into the
movable coils. Such current causes
the coils to swing together and this com-
presses the carbon more or less accord-
ing to the strength of the current. A
strong local current is sent through the
variable contact formed by the carbons,
and this current will thus follow all the
variations of the weak current, so that
we have thus a telephone relay by con-
necting a local telephone on the strong
current circuit. In practice an iron core,
F, is put inside the moving coils as is
usual in galvanometer and this core is
somewhat cut out at the top and bottom
so as to allow of inserting the carbon
blocks.

Another telephone relay has been
invented in Russia by M. Niki-
foroff. The two iron cores, BB,

are permanently magnetized by the
coil A. Upon these cores there are
placed the windings CC which receive
the telephone current coming from RR.
The cores are mounted each in a star-
shaped spring piece, D, which is shown
in detail on the left. When variable cur-
rents are sent into the coils CC, the iron
cores are attracted and repelled, and this
movement is transmitted to the left by
means of the rod E which is fixed to the
spring piece. The second part of the
apparatus is held in place by an adjust-
able arm F. Through an opening in the
side the rod E passes, and it works
against a microphone contact. This lat-
ter is formed of carbon grains contained
between two pressure plates, each plate

being mounted on a star-shaped spring
piece somewhat as we have just seen.
When the rod E moves back and forth,
it gives a variable pressure on the carbon
grains and a strong current, N, is sent
through these. Variations in the tele-
phone circuit are thus translated into like
variations in the strong current circuit.

HIGH FREQUENCY WAVE AP-
PARATUS.

The following is a new method for
producing high frequency waves, in
which a sparkless oscillation circuit is
made to oscillate by impulses having but
one direction. These impulses consist of
the first half wave coming from a con-
denser circuit having a spark gap, and
the subsequent oseillations are prevented
by including a valve rectifier. As will
be noticed, the combined rectifier and
spark gap has two electrodes which are
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kept at different temperatures. One
electrode (1) is cooled and the other (2)
is heated by a flame or a spark discharge.
The electrode (1) is a vessel of good
heat conducting quality and it is cooled
by the liquid which it holds. Electrode

Mr

(%) is heated by the flame of a spirit
lamp or by a small extra spark gap.
When a strong supply current is used, a
special means of heating is not needed.
When using high tension direct current,
we adjust the spark frequency and ca-
pacity so that a musical note is produced
at.t!le receiver, and this allows of re-
celving messages in spite of atmospheric

s
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disturbances. The second figure shows
a double valve connection. The cooled
electrode (1) is connected at the middle
point of the transformer secondary, with
the other electrodes (2) (2!) in separate
circuit with the condensers (4) (4!) and
a common induction coil (9) so that first
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one and then the other oscillation is used,
according to the momentary direction of
the alternating current.

INGENIOUS PUSH BUTTON.

A new form of combined push-button
and fire alarm contact is shown here. The
fire alarm circuit is put on by the ex-
pansion of a liquid contained in a cap-
sule of flexible metal D, and the capsule
is placed between the button C and the
contact spring piece E. This latter piece
makes contact with a lower plate, El,
when the button is pushed or when the
capsule expands by heat. The button C
is made in two parts so as to be conven-
jently mounted with the capsule. The
lower part is a threaded socket which is
soldered to the capsule and it has an
opening so as to allow of filling the cap-
sule with the volatile liquid. This open-

ing can then be closed or sealed by put-
ting on the upper part of the button. In
the top cover is the opening G.

A NEW BELL.

Electric bells have been designed so as
to work both on direct and alternating
current circuits. In the one which we
show here, the coil is movable and it car-

ries the tapper for the bell. On the base
plate, C, is mounted an iron piece, B,
which serves as a core for the movable
coil and- the magnetic circuit is completed
by the iron bell A. The coil, D, sur-
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rounds the core and it works upon a pair
of pivots, F, carrying at one end the tap-
per, E, which comes under the rim of the
gong. By adjusting the position of the
pivots or otherwise, we make the coil to
take the off (or on) position by its own
weight, so that a spring is not needed.
A suitable contact is placed at M and this
is used for direct current. For alternat-
ing current the bell works by the impulses
of the current.

NEW WIRELESS TELEPHONE.

A new method for wireless telephony
consists in the use of incandescent resist-
ances in the circuit. The transmitting
telephone, 2, is mounted in the circuit
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12, 13, and the fluctuating current which
it produces is sent to the inner plates of
the condenser, 6. This latter works in
a strong current circuit having the in-
candescent resistance, 7, and the conical
solenoid, 8. which give current fluctua-
tions in the main oscillating circuit. Us-
ing the incandescent resistance we have
an increase in the variations of the cur-
rent. For the receiving system there is
used the condenser, 16, and the double
cone-shaped solenoid, 17, mounted be-
tween two incandescent resistances, 20,
22. These latter are made in the shape
of conical solenoids and are connected to
the condenser, 24, and the direct current
terminals, 18, 19. The receiving tele-
phone, 25, is joined to the inner plates of
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the condenser, 24, which is shunted by
the resistance, 21. For the incandescent
—oo—
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resistances, lamps can be used which have
their filaments wound as solenoids.

NEW MARCONI CONNECTION.

The British Marconi Company use the
following method for obviating disturb-
ances in a wireless system which are.
caused by atmospheric influences or by
waves for which the receiver is not tuned.
There are mounted two rectifying de-
tectors V V! which are connected in two
oscillating circuits coupled to the aerial.

]

One of the circuits is in resonance with
the waves to be received, while the nat-
ural period of the other circuit is made
slightly different. The detectors are con-
nected so that when the capacities and
couplings are well adjusted, the currents
which they supply to the common tele-
phone receiver, D, due to the disturbing
influences, will oppose and neutralize
each other.

SPECIAL.

Send us $1.00 ( New York City and Canada
$1.25, Foreign $1.50) before September 10th,
and we will send you MODERN ELECTRICS
for one year,and present you FREE with the two
latest books, “ Making Wireless Instruments”
and “ The Wireless Telephone.”
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Night

Broadway at Twenty-third Street and Fifth Avenue.

RETURNS FROM FIGHT SENT
BY WIRELESS.

By ELLERY W. STONE.

Amateur and professional operators
along the Pacific Coast near San Fran-
cisco received returns by wireless by
rounds from the Jeffries-Johnson fight,
which was fought at Reno, Nevada, on
July Fourth, at the same time that the
bulletins were being posted in front of
the large newspaper offices.

The returns were flashed from TG, a
large wireless station in San Francisco at
the offices of the Western Wireless
Fquipment Company.

The returns were also received by sev-
eral ships out at sea, among them being
the Oceanic Steamship Company’s liner
“Sierra” on her way to San Francisco
from Honolulu, whose operator gave out
the fight bulletins to the passengers as
soon as they were received.

At 3.39 P. M. TG was sending out re-
turns from the twelfth round when he
suddenly started on the fifteenth, saying

The tall structure is the Flatiron Building

that Jeff was getting wobbly and that
Johnson had knocked him out.

The news was posted on the bulletins
at 3.41. Later Hillcrest, the U, W, Co’s.
big 15 K. W. station at San Francisco,
sent out the news of Johnson’s victory as
did also the government station at the
Farallon Islands.

WIRELESS OUSTS TELEGRAPH.

Buenos Ayres, Argentina.—The Post-
master-General has submitted to the gov-
ernment a scheme to replace the tele-
graph system of the country by wireless
telegraphy, declaring that atmospheric
conditions in Argentina are more favor-
able to wireless telegraphy than in any
other country and that messages are
transmitted to distances never reached
in Europe.

The largest wireless station in Europe,
that on the Adriatic Sea at Pola, Aus-
tria-Hungary, includes a 300-foot tower
built on a foundation of glass.
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EDITORIAL

It again becomes necessary for the
Editor to take up the matter of wireless

legislation.
Although he pointed out a few months

ago that there is no immediate danger of
the several wireless bills passing Con-
gress, thereby becoming law, dozens of
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letters are pouring in daily, besieging the
Editor for information as to just what
can be expected.

Most of the letters come from people
who have receiving stations only and who
are afraid to invest their money in send-
ing instruments because they are afraid
that there is, or soon will be, a law pro-
hibiting the use of sending apparatus.

To these, and all other inquiries, the
Liditor wishes to make the following
statement :

At the present time there is NO law
interfering in any respect whatsoever
with the transmission or reception of
wircless messages except the new law *
which makes it necessary that all vessels
carrying over fifty passengers MUST be
cquipped with wireless apparatus.

The Depew \Vireless Bill passed the
Senate some time ago, but this of course
does not make it a law as some of our
correspondents think. Any bill must pass
the Senate, the House of Representa-
tives, and then be signed by the Presi-
dent before it becomes a law.

The Editor is of the firm opinion that
none of the wireless bills at present un-
der consideration will be approved by the
House of Representatives, at least not in
their present form, as public sentiment is
very much against these bills, and if any
one of them became a law, they would
seriously retard the progress of the new
art.

In this issue we reprint two editorials
from two well-known daily papers which
clearly express the Editor’s ideas on the
subject.

Nevertheless, if all of the wireless bills
now pending should become law, there
would be little damage done to the ama-
teur’s experiments except that he would
be restricted in sending messages from
one state to another without a license,
and messages sent within the borders of
the state will not be affected by any of
the wireless measures.
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A REMARKABLE LETTER.
Editor Modern Electrics,
New York:

Dear Sir—I am sorry to state that my
opinion and belief is that you have not
answered any one question out of the
four questions that 1 sent you, on the
return sheet that you have sent me cor-
rectly. 1 am going to tell you right now,
that a person’s thoughts is and can be
read up all over the city of Philadelphia,
whether he or she is on foot or riding
on a trolley car, and everything seems
to point to it, that the electric waves
emanate from a high powered central
station; and as the tower there at City
Hall is about 525 feet high, it is the most
likely and most suitable place for such
high-powered electric waves to’emanate
from, either in Philadelphia or the sur-
rounding country. 1 know that my
thoughts are read up and given out to
other people from my home right along,
and I know that it is done from a dis-
tance and by a high-powered machine
by the severe way in which it vibrates
on my brains and the deadly shocks that
I have received on my person, and the
manner in which I have received them.
Ilere the other night, while 1 was laying
in my bed, I felt the sensation of a hand
giving me the death grip on one side of
me, and one likewise on the other side
of me, then a message said into my
brains, “I want that $3,000!” My belief
is strong that that deathly grip came
from City Hall. If not, where did it
come from? Surely, no amateur could
operate on a person in such a deadly
manner as that. My mother is kept
sick by wireless waves, and I know it,
just for the purpose of making trouble for
me and trying to run me out of my home.
1 suppose they think that if they can
murder her by inches by wireless, which
they are doing, until she is murdered,
that then I would get out, or else keep
her sick for the purpose of keeping me
out of work; and it seems like that they
are to blame for my not being able to
get or keep any help about our house, so
as to keep me from making a living, so
that they can rob me and tie me up
complete, and then turn me out a beg-
gar. That’s the game of conspiracy that
has been in operation on me for months.

This game of wireless as operated in
Philadelphia by directive effect amounts
to nothing more than murder, robbery,
arson, making people sick, running peo-
ple out of their homes by putting the

-
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machine on them so strong as to make
life unbearable—some nights making it
almost impossible to get any sleep.

Our present Mayor is a Congressman
from Washington, D. C. Was this game
concocted in  Washington, D. C., and
sprung on us from there? Now, if we
get another Congressman from Wash-
ington, D. C., to be Governor of our
State, which seems to be the plan, both
being Republicans, who will venture to
say what will become of the’ citizens of
our State and cities? 1 say this from the
experience of the conditions 1 have had
to contend with for the last two years
in Philadelphia, Pa. It looks as if they
are trying to work the same game on
New York State and city, and if they do,
and they mete out upon the people there
such unbearable conditions as they have
meted out upon the people of Philadel-
phia, it will be a case of God help the
people of New York.

Look at the number of people commit-
ting suicide in our city. Philadelphia
life has simply become unbearable under
conditions as they are in our city. It is
bad enough to try and stand the heat
some of these hot days, without having
a machine vibrating on the peoples’
brains, setting them mad. I see in one
of our Philadelphia papers that Theo-
dore Roosevelt has already threatened
to wield the big stick in New York State
on account of his displeasure at the
Legislators at Albany not passing the
Primary Bill according to his liking.
Well, “me thinks good people look out”
up in New York. One of those deadly
machines or lots of them, must be about
ready to spring on the people up there
already. We have been smote and yoked
down here; now the predicament is to
get loose. We should have been more
alert and had the saying in our minds:
“An ounce of prevention is worth a ton
of cure.”

I believe that there ought to be a law
passed, making it hanging to extract the
thoughts from a person’s brains. It is
fraud and robbery, and the ruination of
our people. Does the deadly machine

control the Supreme Court of our State?

It looks very much like it to me, when
it allows our city to borrow any more
millions. It has borrowed millions upon
millions already, during this administra-
tion.
Your respectfully,
E. . KEEMLE,

Philadelphia, Pa.
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An Automatic Key and Aenal Switch

By J. P. DAVENPORT.

The instrument described here will be
found to give excellent results as a key
and aerial switch, and is recommended
to amateurs for two reasons: First, it
saves the operator the time and trouble
of throwing over a large switch every
time he wants to change from sending to
receiving; and second, it enables the
operator to tell whether anyone else is
sending at the same time that he is, which
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will go a great way toward keeping him
out of trouble with government and com-
mercial operators. Suppose, for instance,
that you start sending a long message to
some friend, and at the same time the
commercial operator near you is trying
to take a long distance message, you
would naturally interfere with him, un-
less your instruments are tuned to send
a much longer or shorter wave than the
station he is receiving from. And he
must wait until you get through before
he lets out some of his pent up anger on
the unknowing cause of all the trouble.
It is easily seen that it need never hap-
pen with an arrangement like the follow-
ing.

In making the instrument care should
be taken to balance the working part as
nearly perfect as possible or the key will
work stiff.

First, make the box, the size and di-
mensions of which are shown in Fig. 1.
It can be made of almost any hard wood,
but mahogany makes a neater appear-
ance when finished nicely. All the wood
used is ¥4 inch thick. The inside meas-
urements of the box are: 85 x 815 x 2

inches, and the top and bottom are made
5 x 10 inches so they will protrude 14
inch all around. The pieces A’A’ Fig.
1 are } inch thick, 1 inch high, and 314
inches long, and are fastened to the ends
of the box inside, as shown.

The piece B is %4 inch thick, 1 inch
wide and 1%4 inch high, with the 14 inch
in the center of the top filed from both
sides to a sharp edge. This piece is
fastened to the exact center of the box
in an upright position.

Next, obtain some 14 inch fibre and
cut three pieces of the size shown in Fig.
2, a a and b. In the exact center of
the piece b cut a groove crosswise about
half way through with a three cornered
file. This is to set on the pivot B, Fig. 1.
From a piece of No. 28 spring brass cut
two pieces like ¢, Fig. 2.

Fasten the two pieces a a, Fig. 2 to
each end of the piece b on the upper
side. This can best be done by drilling
a hole through both pieces and fastening
with an 8-32 machine screw and nut.
Next, take the two brass strips c c, and
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fasten them on the under side of the
pieces a a, as shown in Fig. 3, and then
solder a short piece of flexible cord to
the center of each at D D, Fig. 3, which
go to binding posts 1 and 2, Fig. 5, for
the aerial and ground. This entire frame-
work sets on the pivot B, Fig. 1. From
a piece of No. 26 or No. 28 spring brass
cut out four pieces like Fig. 4, and after
making the holes, bend at right angles
on the dotted lines. Two of these pieces
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go on each end of the box and are fast-
ened 4 inch from each side by the bind-
ing posts 3’ 3’ and 4’ 4’, as will be more
clearly understood by referring to Fig.
5, which shows the framework resting
inside the box. They should be fastened
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with the longer side resting on the pieces
A A, Fig. 1.

Next, take a piece of 5-32 inch round
brass rod, 214 inches long and thread
it on one end for 34 inch with an 8-32
thread, F, Fig. 6. Then take another
piece of fibre and cut to the shape shown
in Fig. 6 and tapped as shown.

The threaded end of the rod F is
screwed into one of the holes in the
fibre and fastened with hexagon nuts,
and the fibre and rod is then fastened
on the end of the key as shown in Fig. 6.
The key may be either the leg or legless
type, but the latter is preferable as it
can be screwed right on top of the box,
while with the leg type it is necessary
to drill holes in the top and, after fast-
ening the key, cut the rest of the legs
off. Whichever type is used should be
fastened to the top in such a way that

8
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the brass rod, F, goes through a !4 inch
hole drilled in the top as shown in Fig.
1 at H. We are now ready to assemble
the instrument. First, place the frame-
work, Fig. 3, on the pivot B. If it is
made properly it should have a swing of
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a little over 14 inch at the ends, and a
little over a 1-16 inch at the place where
the rod F will press on the fibre, and it
should be very nearly balanced. After
setting the framework in, connect the
two flexible leads to binding posts 1 and
2 as in Fig. 5.

Next, connect the leads from the key
to two suitable binding posts on top of
case at P’ I, Fig. 1, and we are ready
to screw on the cover.

After putting on the top the rod F
should press on the fibre strip, B, 34 of
an inch from the pivot B and should be
adjusted so that the two brass strips cc
press on the pieces EE when the key is
normal, and on the pieces E’E’ when 1t
is pressed, being pulled down by the
spring S, Fig. 7, which should be slight-
ly weaker than the spring on the key,
Fig. 7 shows a side elevation of the in-

-Fia 7~

strument and should make the working
of the same clear.

In setting up the instrument, connect
post 1 to the aerial and post 2 to the
greund. The receiving instruments are
connectc.d to posts 3 3 and the trans-
mitter to posts 4 4, the same as would
be done in connecting to a D. P. D. T.
switch. The working of the instrument
is very simple and can easily be under-
stood by looking at the diagrams.

The key must be allowed quite a large

play.

W A 0 A

The Wireless Associa-
tion of America, headed
by America’s foremost
wireless men, has only one
purpose : the advancement
of * wireless.” If you are
not a member as yet, do not fail to read
the announcement in this issue. MNo
fees to be paid.

Send today for free membership card.
Join the Association. It is the most
powerful wireless organization in the
U. S. It will guard your interest when
occasion arises.
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CRYSTAL CLIP.

A clip for holding crystals may be
made by procuring some clips from a

-
SLIT ToALLow
MOVEMENT OF
CLiP

stationery storc and procecding as per
drawings.

Clamp clip on end of a bar and insert
bar in binding post.

Contributed by

AN IMPROVED HEADBAND.

To make a better fitting and more
business-like headband than the one de-
scribed in the July issue of this maga-
zine, proceed as follows:

(== Js
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~Fla. 2~

Get two pieces of 15-inch ribbon brass
each 12 inches long, and slot them as in
Fig. 1. To do this, first drill several
3/16-inch holes and finish with a file.

Then bend them into a half oval shape
to fit the head. Iromn some softer brass
%2 inch wide and about 3/64 inch thick
make two washers, A, Fig. 2, and two
pieces, B, Fig. 2.

File all pieces smooth so as not to
catch your hair. Assemble as in Fig. 3.

BarTenmy
Scarw

cFia 3-

You can then easily adjust it to fit your
head.
Contributed by
PHiLip EDELMAN.

CAN YOU BEAT IT?

While I do not intend entering any
“Who can beat it” controversy, T will,
purely in the interest of science relate
my latest experiment conducted while
sitting on a bench in Fairmount Park
reading Mr. Wilde’s letter in my favor-
ite electrical publication.

The thought occurred to me could I
not construct a receiving set from ma-
terials at hand. Finding a piece of iron
wire under the bench I carefully scraped
and cut enough filings to make a short
train over half of one of my spectacle
glasses.

Bringing the ear piece down to the
lens and into contact at one end of the
train the hinge being in contact with the
other end, I held this to the grounded
part of the Park bench. Flushed with
nervous excitement my trembling hand
acted as a perfect decoherer.
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Carefully insulating my body I then
for an aerial grasped with niy right hand
an insulated section of a guy wire which
was just in reach back of the bench. By
carefully watching the motion of the fil-
ilngi I could plainly read A. R. calling

Very truly,
B. C. HiLL1arD.

N.B. Wow! Wasn't it A. R. calling
L. I. A.R?

“FIPS!!

SIMPLE SLIDER.

Enclosed find drawings for a slider I
made and which proved to be successful.

Arven BENT
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Most experimenters can get square
brass rods in their home town and find
it sometimes troublesome to make a

Barome Banv 'y
. roLzg To
Bavo om :wmu 7 wV‘Doo.
el

el

slider that works good on a square rod.
The diagrams explain themselves there-
fore a description is not necessary.

Paint ,the thimble with melted sealing
wax and it will insulate as well as add
to the appearance,.

Contributed by

CHas. E. Keck.

ROTARY SWITCH.
By Lynn OLsoN.

Find enclosed a drawing of a switch
I made which I find to work all right.
It may be of some benefit to the amateur.
The end pieces (A) are from an old
magneto. (B) is of hard wood turned
down at ends to fit the holes (Y). Three
holes are drilled in (B) and hard wood
pins (H) are driven through. Some
small hard rubber tubes (C) slide up and
down arms (H) so you can cut out any
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. circuit you wish. (C) has a copper band
soldered around it to make connections
between springs (F). Then by pushing

b e ——
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:
{

Y. I
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CLd

or pulling handle (P) you can operate
switches on either side. (l.) is brass
strips bent in L-shape and fastened to

(A) with battery screws and screwed to
board (K) with small wood-screws. If
a lot of connections are to be made, the

rigging (L) may be placed in upper holes
(S), but stationary.

A SIMPLE DETECTOR SWITCH.

Many experimenters wish to test and
find the efficiency of the detector used.
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It is very unhandy to change the wiring
while listening to a message. A single-
pole switch is not very good because it
leaves the detectors all connected on one
side, -

This can be overcome by using a
switch described in this article.

First, secure two 5-point battery cir-
cuit switches. Then make a base 314
inches by 6 inches of wood or fibre, the
latter preferred. Then put the switches
on the base with the points facing each
other, have the switches about 3§ of an
inch from the bottom and 4 inch from
each side.
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Having screwed them to the base, get
12 binding posts off of dead dry batter-
ies, put 2 at the bottom with one on each
side. These are to lead to the instru-
ments. Then put the other 10 at the top.
Starting in the middle, space them ac-
cording to the number to be used. The
dotted lines shown in the drawing show
where the wires run under the base. The
wires are led to the detectors as shown.

The experimenter will have a switch
which will cut in any detectors.

Contributed by

CArroLL M. PFLEEGOR.

ELECTRIC BOAT STEERING. °
While looking through the experi-

mental department in the June issue of .

| — % m‘

C- BATTEMES
- RUDDER SHAFT

a-a'- MaGNETS
B-CompPass
S- SpriNG.
your fine magazine, MopERN ELECTRICS,
I saw an article on an automatic rudder
for model boats.
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Having a large model boat operated
by electricity, I tried the rudder on it.
At first it did not work, but after ex-
perimenting for a short time I changed
the wiring as in the enclosed diagram.
After that the boat steered very nicely.

When the wiring was connected ac-
cording to the original diagram the mag-
nets only helped to pull the boat in a
circular course, as can be seen by fol-
lowing the diagram.

In my model I have eliminated this
by changing the wires.

Contributed by

RAayMOND GREENWOOD.,

DOUBLE DETECTOR.

A detector for using two minerals is
a fairly sensitive one, and you can easily
construct it so that it will give excellent
results for long distance work.

Get an old telegraph sounder, and take
out the magnets and the armature. File
down the adjusting screws A and B to
a sharp point. Now you may mount the
detector on a base or on your receiving
set board. -

You can choose your own minerals,
but for fairly good results, molybdenite
can be placed in the lower adjustment,
G, or silicon in the top, K. Very fine

rd
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adjustment can be accomplished by the
thumb screw and spring, R, and the
other two points A and B. 'O course
only one detector should be used at a
time.
Contributed by
Epwarp B. DuvarL.

DUPLEX DETECTOR.

Take the graphite or carbon cup out
of an “Electrolytic” detector and put a
brass cup off the end of a round battery
carbon in its place. Fill the cup with
melted solder and insert a small piece of
fused silicon. For a point use a piece
of a brass pin inserted in the holder.

Connect in the usual way.

Contributed by

J. RALPH JONEs.
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NOVEL METHOD TO CUT
GLASS.

As a great many amateurs desire a
cheap and sure way to cut glass, I sub-
mit the following which was shown to
me by Dr. Thomas, Dean of Wabash
College, Indiana. First, take a three-
cornered pointed file and etch or scratch
out the desired shape and figure on the
glass. Next, take a piece of half-round
iron about two feet long by 14 inch wide,
put a point on one end and bend into
shape in diagram.

L SraPE OF IfON

e

BAaR OF IRON

Heat the short pointed end to cherry
heat and you can hold the long end in
your hand and work all day without
burning your hand., Now trace with
this iron along the lines made by the
file and the glass will break smoothly
and evenly. A curious fact about this
method of cutting glass is that you
can press your finger on glass edges cut
in this manner with no harmful result.

Contributed by

PaiLLips WILDE.

ELECTRIC GAS LIGHTING
APPARATUS.
The diagram is complete. Simply turn

on the gas and pull the string. The con-
tacts should be immediately over one of

MAKE AnoBrEAX Co

ON GAS.

the vent holes to insure quick ignition.
Contributed by
PuriLLips B. WILDE.
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SIMPLE POTENTIOMETER.

A very cheap, non-inductive potentio-
meter can be made as follows:
Procure a piece of wood 12 x 4 x 15

-~ Base
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inches and tack on about 20 small nails
about half way in. Now procure some
German silver wire about the size of a
thread and wind it on the nails, as per
sketch, about 10 or 15 feet is sufficient,
which can be purchased for 5 cents.

Binding posts can be obtained from
the carbon on dry cells. For a clip, use
a clip like those used on cuffs or sus-
penders, and wind tape around it and
attach wire.

Contributed by

EUGENE TAILFER.

SIMPLE AERIAL INSULATOR

First procure a large empty distilled
water bottle and unfasten the porcelain

ME.

top, then put through the hole a piece of
wire and fasten to your spreader where
the rubber washer was formerly and
your aerial wire after the manner shown
which makes a very fine small insulator.
Contributed by
WiLLiaM MURPHY.

MAGNET OPERATED KEY.

The growing use of lighting current in
connection with transformers necessi-

" tates the use of a large contact key. Al-

though an ordinary telegraph key with
silver contacts in the shape of dimes, is
all right, the danger of disagreeable
shock still remains. This is entirely ab-
sent in the following magnet operated
key, as the only current handled by the
operator is the small one from a couple
dry cells.
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For this key, get a sounder, any make
will do as long as it has a wooden base.
Take two dimes and file one surface of
each flat. Dimes are used for contact
because of the high melting point of sil-
ver and its very low resistance. Take
off the anvil and lever of the sounder
and solder one dime on the down ad-

ConTacTs

justment screw and the other on the
anvil where this screw hits. This will
probably be better understood by re-
ferring to sketch. The filed surfaces
should come together perfectly flat. On
the back click screw, glue a little piece
of fibre. Then run wires to anvil and
lever and key is complete.

If the key is to be used on voltages
higher than 110, the wood base should
be replaced by one made of fibre, in or-
der to prevent leakage. The contacts
might also be made of quarters, if large
amounts of current are used.

In the diagram given, the key is so
connected that it may be used to test de-~
tectors, since the 110 V. current circuit
is opened when switch is on receiving
side, leaving the key to be operated as a
sounder.

Contributed by

M. H. HAMMERLY.

A CHEAP SPARK GAP.

The accompanying drawing shows a
cheap and efficient spark gap, which can

NALS.,

Hi
b

P~
\ PomceLian CLEATS.
. fo ©
!
BNOINg STRNG
Posta
v
\O)
-Fia.1-

be made from two poreclain cleats, two
binding posts, two nails and a little
string. Such a gap when finished can be
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screwed to almost anything and is cap-
able of carrying about one hundred watts
with ease, in fact, the writer uses a sim-
ilar one with a one-quarter kilowatt open
core transformer using an electrolytic
interrupter.

Contributed by

Ricuarp U. CLARK.

AN INSULATED ADJUSTING
SCREW,

Take a piece of straight grained hard
wood about 6 inches long, 2 inches wide
and an inch thick. Split this in two and
screw it together with two screws as
shown. Then take a drill of the proper
size and place the point on the split in
the wood and drill a hole of the proper
depth. Rub some soap or wax around
in this hole to fill up the pores.

Now bend a piece of wire as shown
and tack it in place and suspend the
screw in the center of the hole. Now fill
the hole with meltcd sealing wax. When

Howe Fow

SEALING WAX Sc vy
WIRE
\ TACK
Wooo ~— —{w
"E.

Hovwxs Fom ScrEWS..

the wax is hard take out the screws,
carefully pull the mould apart and trim
the head with a knife and file.

When the head is smooth it may be
polished by putting it in a hand-drill like
that shown in the March number of
MoperN Erectrics for winding mag-
nets, and revolving it against a piece of
fine sandpaper and then a piece of soft
cloth or felt.

I have used this method myself and
I find it is excellent.

Contributed by

L. S. UpHorr.

TELEGRAPH KEY.

Materials: Base hard rubber 4 x 6 x
14 inches.

Lever, 7 x Y4 x 14 inches.

Standards (each) 134 x 4 x 14 inch.

Nine battery binding posts.

Some aluminum (sheet).

The base is made of hard rubber 4 x
6 x 14 inch. All holes 14 inch.

The lever is of brass 7 x 4 x 14 inch.
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Drill a hole (A, Fig. 5) for the handle,
a second for the upper contact (C, Fig.
5) a third for a screw to vary the pres-

. BAsK
s

Y V) T 7 I'
(Bme——|

il |
—©
t
1
Sy ©
Sy LI |
AlLurinur CONTACTS,
-Fig. -

sure on the spring and one at (D, Fig.
5) to vary the distance the lever has to
move. ’

The two standards (Fig. 3 and 4) are
of brass also. Measure 1 inch from one
end and bend at 90 degrees. Drill hole
at 9/16 in. from bottom (A, Fig. 3) and
another at (B, Fig. 3). If one has not
the tools to thread them a good plan is to
solder a nut on the standard.
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Sharpen the ends of 2 battery screws
(see Fig. 4). These are for the key to
move on,

On the lever 2 inches from end (Fig.
5) partially drill a hole to receive the
points of the screws in the standards.
(See Figs. 1 and 2.)

The handle is made by pouring melted
sealing wax into a mould and inserting
a battery terminal in the centre, head in-
wards.

It is a good plan to make contact plate
the shape shown (Fig. 6). If this is
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done, when one part gets burned and
makes imperfect contact, the plate can
be moved. In this way it can also be
used as a switch by attaching an insul-
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ating handle. Lastly, attach two strips
of felt to the bottom of the base.

This key if made carefully will give
better satisfaction than the strap keys
used by many. I have constructed one
and find it satisfactory.

Contributed by

A. Topp.

ANOTHER HELIX CLIP.

Noticing a general demand for a good
helix clip and the dearth of such articles,
I venture to submit the following dia-
gram of one which I have used success-
fully. A glance at the diagram is suf-
ficient for one to see how it is made and
the clothes pin forms a handle of suf-
ficient insulation to insure the holder
from shocks while the transmitting set is
in operation. It may be more amply

CLoTHESPIN
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SoLDERED
insulated by covering with common tire
tape.
Contributed by
PuiLies B. WILDE.

HIGH AND LOW WATER
SIGNAL.

First obtain a piece of wood about
19 inches long and 1 inch thick by 1145
inches wide as shown at A, Fig. 1.

At the bottom of piece A is fastened
a piece of wood 3 inches square and 2
inches thick, which is shown at B, Fig. 1.

The wires C and C’ (Fig. 1) are made
out of telephone wire and are bent into
the shape shown in Fig. 2.

These wires should be 3 inches long
and the eye (A) is made a little farger
in diameter than the wire.

There should be two of these wires
and they should be placed thus, C' 3
inches from the bottom of A, (Fig. 1)
and C should be placed about 7 inches
from C'.

The wire B, (Fig. 1) is 5 inches long
and the B in Fig. 3 is about 1}% inches
in diameter, and should not make con-
nection with wire D’ (Fig. 1) only when
in low water position.

The wire D’ (Fig. 1) is also a tele-
phone wire and is bent at the top as
shown in Fig. 4 at C.

The bend should be at least 114 inch
so that in case the rod D’ should become



268

misplaced it can make contact with the
eye B, as shown in Fig. 1.

There shoyld be at least 6 inches of
bare copper wire wound on the eye B,
(Fig. 3) and also on the bent end of
wire D’ Fig. 1.

The wire D’ should be at least 2114
inches long after the bend is made.

Fig. 5 shows the contact circuit for
high water signal.

The thin strips of brass, A and B, are
4 inches long and 1 inch wide and are

Y4 inch apart at one end and 1 inch at
the other.
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The block C is a non-conductor.

When fastening these strips of brass
onto the wooden post, be sure and in-
sulate the screws from the two strips or
otherwise there will be a short circuit.

I used two bells in my diagram in
Fig. 6, but one will do just as well and
only one strip of brass will then be re-
quired.

The wire shown dotted at B, Fig. 6

’
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FIG. 6

shows how it should be connected when
only one bell is to be used.

The wires from the battery for the
high water circuit should be ‘connected
to the strips A and B, (Fig. 5) but is
shown better at A and C (Fig. 6.)

It is best to have a switch in each cir-
cuit in case you do not want the bell to
ring, or you want to make repairs or
the tank being full or empty.

The floater, F, (Fig. 1) consists of a
block of wood 3 inches square and 1
inch thick.
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To fasten the wires shown in Figs. 2
and 3, drill a hole in the post, A, (Fig.
1) at places 3 inches and 10 inches from
the bottom of the post.

The holes may be a little larger in
diameter than the wire and then a tack
may be driven in beside the wire to hold
it securely in place.

A hole should also be drilled in the
center of the floater in the same way as
you did for the others.

A low water signal may be made as
shown in Fig. 1.

The wires from the battery and bell
being connected at C2 and B* (Fig. 1)
and this is also shown in Fig. 6.

When the tank is full the floater, F,
(Fig. 6) pushes the wire I)’ up until the
wire pushes the brass strips together and
rings the bell.

Now when the water in the tank is
lcwered the floater goes down with the
water and finally the bent part of the
wire, C2 comes in contact with B, and
this completes the circuit to the low
water bell.

Contributed by = DeaN RevyNoLDs.

DETECTOR CONDENSER.
Please find enclosed a diagram of a
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CormucTions ToBI Mabe Unotn Base.

base for detectors and device for cutting
in any number in multiple. There is

=G

not a diagram of detectors as any kind
can be used.

I have 2 silicon, 1 electrolytic, 1 per-
oxide of lead and 1 mineral detector
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made on the style of the Ferron detector,

This style of switching is quicker than
the rotary switch and I use the 2 silicons
in my general work, as it makes the sig-
nals louder, is much more sensitive and
if one detector breaks down while re-
ceiving it does not deaden the circuit.

In trying to reduce the size of my set
so as to use it as a portable without re-
ducing the radius, I made a dupucate
loose coupler as described in your book,
“How to Make Wireless Instruments,”
but I altered the switch in the secondary
and made the handle as follows:

.
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=

_No dimensions because of the various
kinds of switches.
Contributed by

EUGENE \WULFF.

WIRELESS QUESTIONS.
By

1. What part of a wireless station
suggests aviation?

2. In what part of a wireless station
would a geologist be especially inter-
ested?

3. Name two wireless instruments
which suggest something good to eat.

4. What method of tuning would be
very disastrous if it happened on a rail-
road train?

5. What wireless instruments sug-
gest electro chemistry?

6. What two wireless instruments
are very important parts of a compound
steam engine?

7. What wireless instrument is an

- atheletic event in almost every track

meet ?

8. What wireless attachment would
be very handy in case your neighborhood
had a constantly playing phonograph or
piano?

9. What wireless instrument is a kind
of wharf and also an important part of
a door?

10. What undesirable condition of
some instruments is said to exist when a
young man talks a great deal to a young
lady?

11. What instrument is a part of a
lady’s false hair outfit?

i2. What instrument is a county of-
ficial?

13.- What instrument is very undesir-
able to have about when one is speaking?

14. What part of a station is’always
an important part of any high tension
transmission line?

15. Change one letter in the name of
what transmitting instrument and you
will have a characteristic of a fresh kid?

16. What thing used with some de-
tectors would it be dangerous to use
against an officer of the law?

17. What lately perfected wireless
system would a baseball pitcher like very
much to have?

18. What thing much used in some of
the late wireless systems is much used
in mechanical drawing and in plane
geometry ?

19. What instrument could a man
much intoxicated be said to represent?

20. What essential feature of all tun-
ing apparatus is much spoken of in
plane geometry?

21. The plural of what instrument is
a disease of chickens?

29. The first name of what instru-
ment is an essential part of a ship?

23. What part of an old fashioned
instrument can be found about any
blacksmith or machine shop? -

94, The name of what part of what
instrument if reversed would be very ex-
pensive?

25. What instrument would a musi-
cian be apt to possess?

- 26. What part of wireless telegraphy

" suggests the ocean?

27. Substitute for the last three let-
ters in the name of a county official, two
other letters and you will have the name
of a modern and very wonderful wire-
less instrument.

28. What part of an aerial has been
the object of many exploring expedi-
tions for many years?

29, What thing used in almost every
station is a part of the artillery corps of
every army?

30. What substance used in the con-
struction of many instruments is a very
undesirable quality of any person?

(Answered on page 288)
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A Non-Inductive Potentiometer

The writer will endeavor to show here-
in how a simple and cheap potentiometer
of the non-inductive type may be con-
structed by any amateur, and at the same
time allow as fine, if not finer, regulation
than most commercial instruments.

Referring to Fig. 1, A is a cardboard
or wood cylinder, revolving between the
two uprights B and C. A slider G

e
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moves along the brass bar, F, making
contact with the wires on the surface of
the cylinder A, which is rotated for ad-
justment by the insulated handle E. The
terminals I and J connect to the battery;
terminals H and J to detector and re-
ceivers as shown.

Fig. 2 shows cardboard tube A, and
method of winding same. The ends of
the tube are slotted !4 inch deep and
%% inch apart, all the way around the
circumference, The easiest way to lay
this out is to take a strip of paper equal
to the outer circumference of the tube.
Beginning at one end, lay off lines 14 in.
apart for its entire length. Now wrap
this paper strip around the tube and
mark off points opposite the lines on the
paper, which will give the location of
the slots. Needless to say, the slots in
the two'ends should be directly opposite
each other, so that the wires will run
parallel to the axis of the cylinder.

Several windings will be given, so that
the maker may have an instrument of
any.’resistance he desires. A standard
300 ohm potentiometer may be had by
winding on 110 lengths, or 102 feet No.
30 B. & S. Gauge, 30 per cent. Bare Ger-
man Silver Wire. This will require
about 34 ounce of wire. If wound with
the same length of No 32 B. & S. 30 per

By H. W. Secor.

cent. G. S. Wire the resistance will be
469 ohms. The same length of No. 33
B. & S. 30 per cent. G. S. Wire gives
595 ohms, and if wound with 102 feet
No. 35 B & S, 30 per cent. G. S. Wire
the resistance resultant will be about 1000
ohms.

Fig, 2 shows the method of winding.
The wire C is stretched along the sur-
face of the tube, A ; taken down through
slot D, drawn across the inside of the
tube to the next slot D, passed up through
this slot, stretched along the exterior of
the tube, etc., until the whole winding is
in place. The direction of the winding
is shown at B.

After the cylinder has been wound it
should be given a good coat of shellac,
dried, and then given another coat. This *
will hold the wire in place and also im-
prove the insulation. Clean off all the
wire on top, by scraping off the shellac
with a dull knife.

The two terminals of the winding are
connected to two brass contact plates

Ve
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shown at A and B, Fig. 3. In this fig-
ure C and D are two wooden disks,
slightly tapered so as to fit tightly into
the ends of the cardboard tube; G and
H are two brass studs acting as journals
for the cylinder to revolve on. E is an
insulating handle of wood or hard rub-
ber, serving to rotate the cylinder so that
any turn of wire may be brought under
the slider G, *

The base and upright of the instru-
ment may be made of quartered oak or
mahogany. The base should be 34 in. by
16 in. long and 5 1% in. wide. The up-
rights are 34 in. thick, and 5 ¥4in. square.
The holes for the cylirder journals are
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laid off in the center of the faces of
these uprights. The space between them
should be 12 % inches.

The brass slider rod is 1/4 inch square,
and 14 inches long. The slider is of a
special design, as seen in Fig. 4. The
revolving wheel D of brass, is made with
its- face slightly convex, to add to its
working quality. It is best to remove the
contact wheel from the wire when turn-

ing the cylinder, and for this purpose a
fibre or hard rubber lever is attached to
the side of the slider as shown. This
lever carries at its lower end, a pin X
which lifts the wheel spring F, when the
lever is pulled forward. If the lever pin
E, is properly located, the lever when
pulled forward will retain its position un-
til pushed backward again.

Contact is made with the cylinder
winding terminals, through two brass or
phosphor bronze springs, S, Iig. 4, fas-
tened to the inside faces of the uprights
and pressing against the brass discs A.

and B. fig. 3. These contact springs are
fastened to the binding post I, and J.

To adjust potentiometer revolve cylin-
der; and then lowering slider contact
wheel move the slider along the wire.
With a 300 ohm winding, the regulation
is .245 ohms per 1 inch of wire hence
moving the slider 14 inch will vary the
resistance .12 ohm, etc.

LIGHTNING VS. WIRELESS.
By GeorcE F. WORTS.

The protection of wireless instruments
and the buildings that they occupy from
lightning, should enter potently in the
mind of every owner of a wireless sta-
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its vicinity can be proven by reference
tion whether commercial or experiment-
al The fact that a properly grounded
aerial is a safeguard to the buildings in

Oscranaly LECTROSCOPE

URROUNDED By
METAL CovEmng

ME.
-Fia 1-
to the experiments of Faraday and
Franklin.

That the charge on the outside of a
conductor always distributes itself in
such a way that there is no electric force
within the conductor .was first proved
experimentally by Faraday. He covered
a large box with tin foil and went inside
with the most delicate electroscopes ob-
tainable. He found that the outside of
the box could be charged so strongly that
long sparks were flying from it without
any electrical effects being observable
anywhere inside the box. This proves
that the buildings under or near an
acrial of comparatively large capacity
are safeguarded to a large extent even
though not entirely surrounded by the
metallic covering.

A simple experiment to prove this
statement may be performed as follows:
Place an electroscope beneath a bird
cage or wire netting, bring charged rods

or heavily chargéd bodies near the elec-
troscope outside ' the bird cage. The
lcaves will be found to remain undis-
turbed. (Fig. 1.)
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We may refer to Franklin’s experi-
ment with the lightning which every
student is more or less familiar witl.
In 1752, Benjamin Franklin, during a

thunderstorm sent up his historic kite.
At the top of this kite was secured a

pointed wire. As soon as the kite string .

became wet he succeeded in drawing or-
dinary electric sparks from a brass key
attached to the lower end. This experi-
ment demonstrated for the first time that
thunder clouds carry ordinary electrical
charges which may be drawn from them
Ly a method similar to that he used. It
showed that lightning is nothing but a
huge electric spark. Franklin applied
this discovery in the invention of the
lightning rod. The way the rod dis-
charges the cloud is as follows: As the
charged cloud approaches the building,
it induces an opposite charge in the rod
or aerial as the case may be. The in-
duced charge escapes rapidly and quietly
from the lightning rod and thus neu-
tralizes the charge of the cloud. A wire-

less aerial will prove a much more ef- .

ficient lightning protector than the
lightning rod, owing to its usually nearer
proximity to the cloud, also its greater
exposed surface. It will be seen, there-
fore, that aerials protect buildings, not
because they conduct the lightning to
the earth, but because they prevent the
formation of powerful charges in the
neighborhood of the building on which
they are placed.

THE CONSTRUCTION OF AN 8o-
FOOT MAST.

By L. J. NapaN pu TREIL.

Many articles have appeared on the
construction of wireless outfits, but it is
surprising that so little has been written
concerning masts to support the uerial.
It is the object of this article to describe
the construction of a mast which is in-
expensive and can easily be erected by
three persons.

The articles necessary are the follow-
ing:

g1 piece pine 4 x 4 in. x 30 ft. long.

1 piece pine 3 x 3 in. x 30 ft. long.

1 piece pine 2 x 214 in.-x 30 ft. long.

40 pieces pine or cypress 4 x 74 in. x
20 in.

2—8 x ¥ in. bolts with washers.

2—6 x 14 in. bolts with washers.

35 lbs. No. 14 galvanized iron wire.

150 ft. 34 in. rope. ’

1 small single block (for 34 in. rope).

7
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There are certain kinds of discharges,
however, from which lightning rods or
aerials do not protect a building. 1In
general, however, they do greatly dimin-
ish the liability to lightning stroke.

The body of the fire underwriters’
rules for protection of wireless instru-
ments from lightning is given below :

1. Aerial conductors shall be per-
manently and effectively grounded when
station 1s not in operation, by a copper
wire, no smaller than No. 4 B & S
gauge fastened to a waterpipe at a point
on the street side of all plumbing con-
nections or to some other equally satis-
factory earth connection.

2. Aerial conductors when grounded
as above specified must be efficiently cut
off from all apparatus within the build-
ing or grounded through low resistance
lightning arresters.consisting of brass or
copper plates (separated no farther
apart than .015 of an inch and properly
insulated) or by other approved low re-
sistance arresters.

3. If the aerial is grounded through

a switch, it shall be of the jack knife

type and capable of carrying 100 am-
peres.

4. The wire leading to the ground
shall be insulated from the sides of

It

buildings, etc., by poreclain cleats.

-Fig. 1=

shall lead in as straight a line as possible
from the aerial to the ground.

40 glass or porcelain insulators,

The wood should be free from all
large knots. The pieces 4 x 7 in. x 20
in. are for steps, and their dimensions
can be changed to suit builder. How-
ever, they should be strong enough to
hold an ordinary person. The mast
should be erccted at a point from which
the guy wires can be run 30 feet or more
from its four sides. Two holes 14 in.
in diameter and 5 feet apart are bored
thirough one end of the 4 x 4 in. piece,
through one end of the 2 x 214 in. piece,
and through both ends of the 3 x 3 in.
piece. The first hole can be about 6
inches from the end.

The steps are now nailed on the 4 x
4 in. and 3 x 3 in. pieces about 115 ft.
apart. Four guy wires about 50 fect
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long are attached to the 4 x 4 in. piece
about 6 feet from the end in which the
holes were bored. Screw eyes should
never be used as they are liable to be
pulled out. A good method is to wrap
the end of the wire twice around the
wood and twist it around the long wire.
About 2 feet from this place cut the
wire and insert an insulator as shown in
Fig. 1.

The mast should be bolted to a build-
ing or post. Suitable bolts should be
provided and holes bored for them be-
forehand. To raise the 4 x 4 in. piece
the end on which there are no guy wires
is placed against the building or post.
One person should then lift the other
end over his head and walk under it
toward the base. Two persons should
assist him with two crossed pieces as
shown in Fig. 2. When the piece is
upright and bolted, each guy should be
cut and an insulator inserted about 2
feet above the place where it is fastened.

Four guy wires, 90 feet long, are at-
taclied to one end of the 3 x 3 in. piece
in the same manner, and distance from
the end as for the first piece. The other
end is hoisted to the top and one of the
8-inch bolts passed through the top hole
of the first piece, and the lower hole at
the top end of the second piece. See

~F1G.2. e

Fig. 3. It will be seen in Fig. 3 that the
steps are on opposite sides of the pieces
in order not to interfere with one an-
other. A block and tackle composed of
three single blocks and 130 feet of }2-in.
rope will be needed. One emd is fast-
ened to the top hole of the second piece
with a doubled No. 14 wire, the other
to the mast about 5 feet above the
ground. By hauling on the rope R, the
pole gradually swings upwards. The
guys are then fastened at the same points
where the lower set are fastened.* In-
sulators should be inserted in the same

*The block and tackle js removed from the hole
and the otber 8-inch bolt ‘inserted.
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manner as for the first set. Four guys,
65 feet long, are fastened to the middle
of the second piece. Insulators are in-
serted as in the other sets. The third

-FiG.- 3~

section (the 2 x 214 in. piece) may be
trimmed down toward the end through
which there are no holes. This is not
absolutely necessary, as it adds only to
the appearance of the mast. The small
block mentioned in the list is fastened to
the end, through which there are no
holes with a piece of No. 14 wire
doubled. Tt is best to have the block at
least 6 inches away from the mast. The
rope is passed through and the two ends
tied together. About 135 feet below this
attach a set of four guys each about 100
feet long; and about 12 feet below the
pulley another set, each guy being 90
feet long. The end, through which are
the holes, is hoisted to the top of the
second piece, bolted to it, and the block
and tackle attached in the same manner
ac for the second piece. Tlie second set
of guys from the top can be made 12
feet long and the loose ends fastened
to the same section near the holes. The
other pieces can be tied on after the
third section is upright. It will be seen
that this simply obviates the necessity
of handling 8 guy wires instead of four
while the third piece is going up. If
the block and tackle rope is not more
than 130 feet long, block B in Fig. 3
can be moved to the top of the first
piece.

Insulators are inserted in the guys to
keep them from absorbing the waves
received and sent. When a powerful
sending set is used it is better to insert
insulators in several places besides at the
used for this purpose, as they can stand
little strain and when they break the, guy
iz broken. The advantages of the in-
sulator shown in Fig. 1, is that it will
stand much more strain and in case it

(Continued on page 276)
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Wireless Eplpgra_ph @ontest

Our Wireless Station and our Laboratory Contest will be continued evety month unti] further notice. The

best photograph for each contest is awarded a monthly prize of Three (3) Dollars.
you are doing yourself an injustice if you don't.
station or laboratory (no matter how small) have a photograph taken of it by all means,

clear photograph send it at once ;

used will be returned in 30 days.

If you have a good,
If you have a wireless
Photographs not

PLEASE NOTE THAT THE DESCRIPTION OF THE STATION MUST NOT BE LONGER THAN 250
WORDS, AND THAT IT IS ESSENTIAL THAT ONLY ONE SIDE OF THE SHEET IS WRIT-

TEN UPON. SHEET MUST BE TYPEWRITTEN OR

CIL.
ARE CLOSELY ADHERED TO.

It it also advisable to send two prints of the p
have the choice of the one best suited for teproduct

WRITTEN BY PEN. DO NOT USE PEN-

NO DESCRIPTION WILL, BE ENTERED IN THE CONTEST UNLESS THESE RULES

:xotozraph (one toned dark and one light) so we can
on.

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

pete for the prizes offered.

FIRST PRIZE THREE DOLLARS.

Enclosed please find photo of our
wireless equipment. At the left of the
picture is our receiving set. This consists
of a double-slide tuning coil (in front)
battery (inside of box) two telephone re-
ceivers, 1,000 and 75-ohm resistance, and
two detectors, namely, silicon and peri-
kon, fixed condenser (in back). These
are all mounted on one base; either de-
tector may be thrown in instantly by a
two-point switch,

At the right is our sender. In the cen-
ter of the table is an E. I. Co.’s sending
helix, adjustable condenser, key, E. I.
Co.’s one inch coil, spark gap, 18 dry
cells and D. P. D. T. switch (not seen)
i1 back of the helix to throw in the send-
ing and receiving apparatus.

The aerial is composed of 4 alum-
inum No. 14 wires, 100 feet long, 3
feet apart and about 70 feet above
ground.

On the ‘lead-in of my aerial (outside
of window) I have a S. P. D. T. switch,
which I ground when not using instru-
ments. Call letter W. A. S. I get good
results from this outfit.

WEBER & SEEMAN,
Brooklyn, N. Y.

HONORABLE MENTION.

The Wilson Military Academy of Iin-
derne, N. J., was the first educational in-
stitution to adopt “Wireless Telegraphy”
as a part of its curriculum and on ac-
count of its proximity to New York City,
where a large number of high power
stations are in operation, is always in
touch with some commercial station
either afloat or on land. The equipment
consists of a Clapp Eastham transmit-
ting outfit of one kilowatt power, while
the receiving set is of the composite type.
Excellent results are obtained with a
four-wire flat-top aerial and quite often
it is possible to read distinctly, ships
miles below the Delaware Capes that the
Waldorf Office of the United Wireless
Co. has trouble in copying on account of
the amateur interference from Brook-
lyn and vicinity, the academy station be-
ing just out of range of most of these
amateurs. The music-like note of the
Marconi Station at Cape Cod comes in
at the Academy with remarkable dis-
tinctness and makes one of the most in-
teresting stations to copy on account of

its clearness. - The wireless instruction is
in charge of Professor Ronan, an old-
time operator and formerly with the
United Wireless Telegraph Company.
The picture shows Mrs. L. M. \Vilson,
wife of Lt. Wilson, the principal of the
Academy, at the instruments. She is a
proficient operator and has a large hook
of messages she has picked out of the air
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during her leisure moments. Mrs. Wil-
son is quite a wireless fiend and not sat-
isfied with copying messages from the in-
struments in the wireless room, she has
extended the detector loop into her living
rooms where she sits with the receivers
tc her ears, while sewing or reading. She
is justly proud of her ability as a wire-
less operator and says it makes one of
the most facinating and interesting pas-
times any woman could take up.

HONORABLE MENTION.

This photo represents the equipment
of the School of Wireless, San Jose,
California.

Opr. Newby has on a pair of E. L. Co.
3000 ohm phones with which the school
has copied the S. S. Manchuria nearly
2,000 miles out of San Francisco.

In front of Newby is the wonderful
little one-inch E. I. Co’s. coil with which

lie sent the congratulatory message from
Major W. G. Hawley, postmaster, San
Jose, to Rear Admiral IHugo Osterhaus,
Mare Island, a distance of 70 miles over-
land in broad daylight with same one-
inch coil. He also talked to the Farallon
Island (Gov. Station) 90 miles (at mid-
day) over half of this distance being
overland.

He also used the same one-inch coil to
talk to the U. W. T. Co’s. station at
Monterey. This is overland and across
a chain of high mountains.

The aerial used consisted of over
7,000 feet of No. 14 bare copper, the ar-
rangement being based on the Ietcher
System. It is distortionless, the only
capacity used being that of the aerial,
the decrement of damping .001.

HONORABLE MENTION.
Enclosed please find photo of my
wireless.
On the left of the photo is the sending
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apparatus, consisting of a helix, one 1-
inch spark coil; 1 pair of spark gaps, and
Morse key with silver contacts (sending
condensers not shown in photo, trans-
mitting apparatus run by 110 V. AC.
lighting current, with electrolytic inter-
rupter in series. 2
Switchboard in center of photo con-
tains four switches, and fuse block, one
triple pole, double throw aerial switch,
one double pole single throw 110 V. AC
switch for primary circuit, and two
single pole single throw switches, one
for shunting detector, and one for bat-
tery switch on receiving instruments.
On the right, can be seen the receiving
instruments, consisting of one double
slide tuner, wound with No. 20 B. & S.
double cotton covered copper wire, one
silicon and one electrolytic detector,
which can be seen in between switch-
board and tuner, three fixed condensers,
one pair 3,000 ohm Murdock am. type
phones. t
Use loop connections for receiving.
All instruments made by myself with
the exception of phones and spark coil.
Now building ¥4 KW, under construc-
tion.

Aerial is about 200 feet lbng and am
sitiiated on top of high ground. Send-
ing radius about 15 miles, and receiving
radius about 1,000 miles. ‘

I read MoperRN LELECTRICS every
month, and have gotten many good ideas
toward improving my station from it.

Jos. Davis,
San Francisco, Cal.

HONORABLE MENTION.

Enclosed please find photos of my
wireless station which I have recently
completed.

My aerial is composed of two wires
800 feet long, suspended from a tower
180 feet high.
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‘I have obtained excellent results with
this outfit, being able at times to copy

Key West, Fla., and Houston, Texas.
Michigan. O. H. STECKER.

HONORABLE MENTION.
On the shelf along the wall is my D.

S. tuner, variable condenser, coherer
and de-coherer, and detectors electroly-
tic and silicon, in front of them are my
‘phones, potentiometer, 4 pole switch for
transferring the detectors, fixed con-
denser and oscillaphone; of the above I
made tuner, silicon detector stand, fixed
and variable condensers and oscilla-
phone,

On table below from left to right are
my % and )4 K. W. coils in parallel,
sending condenser, D. S. Helix with
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spark gap inside of coil, key, switch and
interrupter, of these I made condencser,
spark gap, helix and key.

My aerial is of the inverted fan type,
35 and 45 feet high, 4 aluminum wires
No. 14,

My tuner is 14 inches long by 414
inches in diameter, wound with No. 18
D. C. C. wire, two slides on rods on
top; I find this coil of great value and
power, but am making a variable coup-
ling coil.

Sending condenser is of G. P. type,
52 plates, 6 by 8 inches, with foil inter-
posed. I find this type sparks some in
service and propose immersing same in
paraffine.

Spark gap is made of 54 inch brass
rods; Helix is made of No. 10 bare
copper wire, 9 inch in diameter by 12
irches long, with two slides, on top and
side. ~ The key is built up of rubber
bushings and tubes, trunnion of 54 inch
brass.

I use E. I. Co’s ¥4 K. W. coil and
W. E. Co.’s 4 K. W. coil in parallel, and
find they work admirably well. T use D.
C. 100 volts; also use E. I. Co.’s inter-
rupter; it certainly does break the cur-
rent.

Up to January 1st I knew nothing
about the make-up of the above instru.
ments, but having an electrical knowl-
edge could readily understand the excel-
lent description and ~ explanations set
ferth in MoberN FLECTRICS; conse-
quently had no technical difficulties in
making same.

Sending. I use the Fessenden System,
and receiving use a compromise Fessen-
den and Massie. I have no trouble lis-
tening in on several stations, but having
only 34 K. W. cannot reach them.

Arkansas, C. C. HuMBER.

THE CONSTRUCTION OF AN
80.FOOT MAST.

(Continued from page 272.)
should break the guy is not broken.
Regular wireless insulators may be
used with safety.

The aerial should never be pulled
within 6 inches of the pulley because
rain contracts the rope and if pulled in
tight it would break.

If more than one aerial is used and
the weight would be too much for the
third piece described, a larger piece could
be used.

The cost of a mast as described would
not be more than $7 or $8.
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AMATEUR WIRELESS.

The amateur wireless operators are
protesting against a law that only
those who have received the Govern-
ment license may use the atmosphere
for the purposes of wireless telegraphy,
and that this license shall be granted
solely to professionals. This proposed
legislation has an extremely modern
sound ; like the suggested aviation treaty
between the United States and Mexico,
it involves an issue that is distinctively
of the twentieth century, and unimagin-
able to our forefathers.

The science of wireless telegraphy,
like that of aviation, owes much to the
enthusiastic experiment of amateurs.
When Professor Dolbear, of Tufts Col-
lege, and Professor Trowbridge, of
Harvard, were engaged in their earlier
researches, they might fairly have been
styled amateurs, and so might Mar-
coni or De Forest. When the Wright
Brothers were building their first air-
ship in the much-ridiculed mystery of
fenced-in seclusion at Dayton, Ohio,
they were amateurs. The more wits
there are at work on any inventive prob-
lem, the more ingenious improvements
are likely to be evolved. Many valuable
scientific devices have been the composite
product of an era of intellectual ferment
rather than the crystallization of the in-
dividual concept of a solitary worker.

The rapid increase of wireless teleg-
raphy appears to call for some kind of
regulation, for the protection of those
who pursue it seriously against irre-
sponsible interruption. Yet it seems al-
most as unreasonable to issue official
licenses for the use of the air by wire-
less operators as it would be to restrict
aeronautical ascents to professional sky-
pilots. As the conditions of wireless
communication have been made to ap-
proximate more and more closely those
of an exact science, the introduction of
precise methods of measuring wave-
lengths and controlling the frequency of
vibrations has minimized the serious
problem of mid-aerial interference, un-
til now it is possible so to adjust the
receiving and the transmitting apparatus
that the vibrations need not interfere
with those that are sent and taken in ac-
cordance with an established official
standard.

The wisest scheme of regulating wire-
less operations will be that which does
not penalize ingenuity, but allows the
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freest possible scope to the amateur in-
ventor, who often has private means to
devote to his hobby for experiments for
which the professional operator has
neither the time nor the money. The
Government should establish at once a
standard wave-length, instead of enact-
ing into law a measure that will be ex-
tremely difficult, if not impossible, of
enforcement, — Editorial Philadelphia
Ledger.

BOOK REVIEW.

FLyING MACHINE CONSTRUCTION AND
OPERATION, by Jackman, Russell and
Chanute. Published by The Charles
C. Thompson Co., Chicago, Ill., 1910.
Profusely illustrated. Price, Cloth
bound, $1.00; leather bound, $1.50;
250 pages.

This book written by three recognized
authorities, is a timely publication at this
epoch, when the aviation craze has
spread throughout the world. The first
few chapters treat on the theory, con-
struction, and manipulation of gliders.
As the glider is only a stepping stone to
the motor driven aeroplane, the experi-
menter will welcome the drawings and
the descriptions for full size gliders. The
chapter on “Learning to Fly” gives in-
teresting and. valuable data on the art of
gliding. .

A few chapters are entirely devoted
to the building and operation of a full
size successful aeroplane. Every detail
may be mastered through the pages
which contain drawings of all the parts.
Among the points mentioned are: The
kind of materials to use; how to prepare
and assemble the parts; how to select,
install, and operate the motor; expense
of construction; sailing the machine;
equilibrium; stability; and many other
features of interest to the aviator or
layman. The book contains historical
notes, photographs, and descriptions of
all the types of machines both American
and European, theories, comparisons of
the birds and aeroplane, figures on
flights, winds, engines, planes, etc. A
chapter is devoted to a discussion of the
Wright patents, describing the meaning
and operation of the warping wings,
which has been misinterpreted, but
vaguely understood by the average lay-
man,
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Electrical Patents for the: Month.

1 The cpasbisaiion in & telepbone ieceiver, of'an arm
Laving segicoial bearig sembers ot one end, naid arm
Gaviex means ut itn opposlte end 1o secure It to u‘-"iin.
mitter, and o pertion best
right angien and crosalng above the tranamitt
4 to reat and be aupporied upos the same

TELRUNONE LIANSMITI LY
Wi, Marysrlile \ew Brusam ok, Canuls Orich
fnt mppliesilon fied Jun 20 1900 Sedisk Ne 471471
Dlvided 8wkl This application filed Mar 9 1t Rerlal
Ne 42212

ind lﬁpl-

Cuanies 1.

9 A telephome transmitier NRYINE s JApDIAEI fr
€rcelving the direc) impact of soaim wntes said diaphragm

Ieing petipheraily supluried wihont sites, and sipert
mlly anodmt e st scund récelvmg face asd sino
hasing & fundamental rate of si.cdiion pixher thap the
ufe uf vibratlon of L B0TIAY YuIoA waves to Le irann
witted

544,053 GENKRATOR AITARATUR Uscas M Lmicu,
Genott, 10, nxatgnor (o Cracrnlt laich  Electric Co.
Genon, 18 Filed June 110 1904 Serlal Na. 439,104

4 4

A magne(o grnerafor COMPriSiRg permanen) wnagueis
sulid pole pieces for said permavent megaets, s solid me
tallle armature of magvetic matertal for opersilon adja
cvat 10 said pole pleces. a0b maxvetlc metalllc end plates
provided with skaft exicusivas ‘secured to overhasxing
#0de of sald armature. waid sbaft extramions Dot extending
through the arwmature proper. and & plurality of this
tranaverse slots for auhdividing each oae of thy two eppo
slte halves of said ormature into & plurality of substen
tlally isdependont maguetic purtions. provided In cach of
the oppesite Baives of aald armature to incrvase the re
sistance offered Lo the Bow of edd) Currvots to thereby
deerrase the effort necemary Iu the rotaiion of said arme
ture, » alot belng located close to each of the ends of sak
armatore

963,173 OBCILLATION RRCF,
b { Piex

VER  GaEsNigar WinT
Amesbury Mass Originsl application
et 1907, Serial No 302884 Divided and
this spplication Aled Mor 16 110 Beria) Nu 349,887

electrienl
cwnductor )n rlecirical coatact with & wubstantially rough
unpolished (racture surface of the electrically comductim:
wotid, (e mineral red 031 of simc, substamtially s de
weribed

963,02y TELEPHONK RECKIVER ATTACHMENT
Guuram X McCuus, Hao Prangisco. cul  Flled Dec 27,
19 Recinl No 630,192 ¢

963,847  ELKCTRIC LAMK SOCKET SUPPORT Han
sext £ I'lans, Newsrk, N. J. sssignor b, Howsrd
Miulatsre Lamp Company. Inc., Newnrs, N. 1, 8 Cor
wnllo- of New Jersey  Flied Jan 43, 1910 Nerig)

| The peceln descrived electric lamp sockel support,
comprising a brackel and mes: hereta to sup-
port 8 iamp sorket with 8o luterposed spring with its
lower end secured tu & part un fhe bracket and 8t itz op
per cod to s part om fhe socket, said spring evmsiituting
Ihe mochanics! suppori for the 1sirer, as and for the pur
pose vt forth

85,188, TRANSFORMER Muivitis KixTau, Heatun
Masa, asslgnor 0 Clapp Esstham Company, Hosipa.
Mass o tlon of Massschuseits Filed Sept 3

190%  Berial No 316,007

A teaunsal ciffuit cumprintng (be secupdsry of
cloaed core transfurmer characierized by large magmetic
leakage. & coadenser a circuil with (ke vaid secudsry
the ervadsry bajimg 30 Imductive feactsoce spproai
wmately eyust to the capucity resciance of 1he cvodesses
tor the alteraation-freguency of the supply current

64,521  HOT WIRE KLECTRICAL UEANURING IN
STRUMENT  Jous T lawix, losdon Fogiand  Filed
May 1907, Seria) Mo 373 B%u

DS or wires consecied logether 8t ose end,
resistances respectively cosmrcted (o the
free eads of the (wo wtrips or wires & source of com
‘inuous currem) une pole of which I8 commected to 1hé
hited cods of the two stripe and tbe other poir com
urcird 10 the (wo neariy equal resiatamces in parsllel. @
non Indeciive ceslatance n the main cireait na n series
with the two atrips, » condemser i parmliel with this
reaininuce. snd meams for Indicutiag the éifference in ot
saanlod of thi Iwo Strips 08 the pasting of & curreat
throush (ke steips 18 serien

#43062 CHOKR COIl.  Hamwy J: Back, Philipsburg
s Fied Bepl 2 1900 g Beria) No 515,802

I8 o devies of the clam described, a base’ atsndards
mOuSted Lherron and provided with, sockets the an
ADgular core seated in said sockets, colls slidably mount-
vd upon sald core. and’s Setible conmection betwees sald
4glls which ceanects tba same slactrically in series

263,004 THLRI
New Yors, N ¥
432,000
1 A telephove receiver comprisig s dlaphregm,

ring su; t mid diaphragm, aad o tu

e e e
# apace Sround the sao. e8ld apace eatablishisg com

lmlkltlun Urtween opposite sides uf the disphragm.

8oL 8
Flled May 18 1908 Seghal No.

923,900. APPARATUS FOR TRERMOCHEMICAL OBN-
ERATION OF BLECTRICITY. Loctew Paoi Basser,!
Parin, France, assignor to Maurice Baoqus do La-
darthe, Parla, France. Original application 0528 Mar.
27, 1908, Sertal No. D08.340 11vided and this appiice-
tion Bled Feb. 20, 1908, Berks) No. 416.982. - Reuewod
Apr 19, 1910 Berlal No. 586,398

L A thermo chemical gemerator of electrieity
Ing & vewse] separated luto compartments by walls of car
boa and walls of porcus material sltersstely dliopossd, the
compartgents forming two groups the slemenls of which
afe consected with each otber altessately, 554 weans for
passlag two differsat slectrolytes

also lasoluble electrodes.

$63934. DEVICE TO ME USED AS TELEPHONE KK
CEIVER  Kaiaxt. Ont, Kostice o Eger, Joasy Risass,
Demassice, aear Louny, sod Josar-Kaasi, Oar, Kolll«
oa Eger, Austria- Hu-‘ur’ Filed Nov 19, 1907 Se
HalWe 404,464

comsists of
ris), siternatd, lagérs of the same -lu consected to
gsther In oue Berles 10 form & coutinwoes cosductor and
comsected fo the pusitive pole of 8a electric ciresit, and
the remalning slternate (syers being connected in a sec:
o8d series &nd comsectad to the Begative pole of sald eir
cuit, & layer of alastic dielectric material Interposed be-
tween sach two conducting disphragms. snd mesns for
slasticsity suspeading the whole

[ udrvmuuudu-nu’hunmm.nlq
mate

13,130. TRLEGRAPHIC TRANSMITTER

.
oma, Cievelsad, Oble, DER

of onebalt to W. Louis

Bal No. 920,034, dated Apr.

lisn
& vibrator equipped .with o ll-‘ L4 apeed
contact ®ewns "OL o “‘

crany lever, s -nrln coanecied thoryto under _ilo-.'llnl
such manver sa (o exert its maz)) force 1n the dirse.
Uon of the vibrator, 8nd a key lover Soverning ssld bel)
frank teve.

441380 APPARATUS FOR SUBMARINE BIGNALING.
“TuoMaeriauny. Bowizus, Boston, Mase Fiing Mar
26, 1908, Netlal No. 423.374.

1 The combiuation of a pair of Iransmitters sublaerged
W water end seasitive to Soumd waves passing threugh
said water. & palr of receivers ecunected with said trans
Mittera 634 sdapted to be applied to the ears of an eper
ntor, and conmections frowm seid tramemitters to sasd re
celvers, sald trassmitters being spaced spart,by & distance

ting the prosimate distance apart of sid receivers
®ultipiled by the ratio of velocity of sound In water as
compared with the veloeity of sound in air.

Origiaal Electrical Inventions for which Letters Patent Have Been Graated for Mouth Ending July 28

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




MODERN ELECTRICS

Queries and questions pertaining to the electrical arts addressed to this departmeut will be
published free of charge. Only answers to inquiries of general interest will be published here for

the benefit of all readers.

Common questions will be promptly answered by mail.

On account of the large amount of inquiries received, it may not be possible to print all the

answers in any one issue, as each has to take its turn.

Correspondents should bear this in mind

when writing, as all questions will be answered either by mail or in this department.

If a quick replf is wanted by mail, a charge of 15 cents is made for each question.
n

fnformation requir
muneration.
promptly as to the charges involved.

Special

g a large amount of calculation and labor cannot be furnished without re-
THE ORACLE has no fixed rate for such work, but will inform the correspondent

NAME AND ADDRESS MUST ALWAYS BE GIVEN IN ALL LETTERS. WHEN WRIT-
ING ONLY ONE SIDE OF QUESTION SHEET MUST BE USED; DIAGRAMS AND DRAW.

INGS MUST INVARIABLY BE ON A SEPARATE SHEET.

NOT MORE THAN THREB

QUESTIONS MUST BE ASKED, NOR SHALL THE ORACLE ANSWER MORE THAN THIS

NUMBER.

NO ATTENTION PAID TO LETTERS NOT OBSERVING ABOVE RULES.

If you want anything electrical and don’t know where to get it, THE ORACLE will give you

such information free.
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RECEIVING RADII.

(643.) AporLpH RosSITER, Penna., writes:

1.—I have silicon detector, small double
slide tuning coil, one 1,000-ohm receiver,
and fixed condenser, in connection with 4o-
foot aerial, 46 feet high, (4 wires, 18 inches
apart) ground water pipe. I cannot make
the apparatus work. I can hear a few clicks
and that is all. Have you any idea what is
wrong?

A. 1.—If the connecctions are right, the
trouble may possibly be in the detector.
Some silicon will not work, so it is advis-
able to try several pieces, also you might
try a battery on it, connecting the positive
po}e to the silicon, with a potential of .2
volt.

2—~—What will be the recciving range of
the above outfit?

A. 2.-—200-300 miles.

3—If I were to use an electrolytic de-
tector, potentiometer, and “FElectro” re-
ceiving transformer, what would the receiv-
ing range be?

3.—300 to 400 miles.

14-K. W. TRANSFORMER.

(644.) AnToN10 ConTI, Yonkers, N. Y.:

1.—How should I connect the following
to get best results; Helix, condenser, spark
gap, transformer and key?

1.—See diagram on page 580 in March

issue.

2.—Kindly let me” know the number of
pounds and sizes of wire to be used on
primary and secondary windings for a ;-
K. W. transformer, to be used on 110 volts
alternating current?

A. 2.—See answer to query No. 560 in
June number.

3—How many sheets of tinfoil would I
need for the above transformer?

3.—~Make up 2 units of 17 12 x 14

inch glass plates each. Fach plate cov-
ered on both sides with tinfoil 8 x 10 inches.
Connect both units in series across the
secondary.

SPARK LENGTH.

(645.) S. Karz, N. Y. City, writes:

1.—What will be the spark length of a
coil constructed as follows: Core, 1%
inches thick, 20 inches long. Primary, 3
layers of No. 10 B. & S. double cotton cov-
ered. Sccondary having 16 pounds No. 33
double cotton covered wire wound in 256
sections, each of which have an outside di-
ameter of about 10}4 inches, and is wound
so that each turn goes over the other, each
section is 1-16 of an inch thick.

1.—It should give a 12-inch spark.

2—Give dimensions for insulating tube
and whether rubber or fibre?

A. 2—Same length as core with 3§-inch
wall; rubber.

GROUND. )

(646.) J. A. R. RoBINSON, Maine, says:

1.—As therc are no water-pipes in this
part of the town, I have buried ‘about
twelve square feet of sheet zinc, two fect
deep. Will this do for the ground connec-
tion? C

A. 1.—Yes, if buried in damp ecarth.

2.—What is my receiving radius with the

following: Aerial, 35 feet high, 75 feet
long, composed of four No. 14 bare copfer
A
T.C.

- &
.




For the Angler

the gunner, the motorist,
the office man, the mechanic, the handy
man around the house —for every man —

“Yankee” Pocket Magazine
Screw-driver No. 60

No other tool like it. Four different
size blades that are carried in the handle.
Only three inches
long when closed—
about thesize of your
pen-knife.  Nickel
plated steel, highly
polished. Carry it in
gour pocket, you’ll

nd it useful every-
where—at home—at
the office, store or =
shop—in camp, boating, autoing
—and in a hundred different
ways. Get it, and you’ll wonder
how you ever got along without it.

Price 65 cents
Your dealer can sapply you

Every man who likes clever tools showld
write for the ' Yankee" Tool Book.

North Bros. Mfg. Co., Philaddphia

When writing, plea

mgn-ﬁon_“)(;od_el Electrics.”

GET THE BEST!

SUPERB FOR WIRELESS

More Mecographs are in use than all other auto-
matic transmitters combined, because it is the best
transmitter in the world.

Holds best record for speed and long distance
sending.

It sends better stuff faster and easier than the
buman hand.

Don't sleep till you have ordered one.

Don’t forget the automatic_transmitter has come
to ltly?'qrhe sooner you learn to use one, the

better it will be for you.
It saves over 40¢ of the movementsre- - &
quired in hand sending. R
t , and mail us at once o
co(l:l:o:f.:;' mfroe catalogue. & \'Qb; ‘&

MECOGRAPH CO. -~ o/

320 Fraskfort Ave. .~
Clevelasd, Ohio
U.S. A,

o
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e .
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wires on spreaders eight feet long, insulated
by porcelain insulators, molybdenite de-
tector, E. I. Co. 75-ohm telephone receivers,
fixed condenser, composed of 21 sheets of
tinfoil 1 x 114 inches, tuning coil 9 inches
long, 3 inches in diameter wound with 100
feet No. 18 D. C. C. annunciator wire and
above mentioned ground?

A. 2.—60 to 80 miles.

3.—Will you please give diagram for con-
necting same?

3.—Diagram given below.

1-K. W. OPEN CORE TRANSFORMER,

(647.) D. R. Jounson, Minn.,, says:
1.—Kindly publish specifications for a 1-

W. open core transformer using No. 30
enameled wire on secondary?

. _1.—Core 2 x 14 inches; primary 2
layers, No. 12 D. C. C. wire, well shellacked.
Primary and secondary insulating tube 14
inches long, with -inch wall, made of
hard rubber. Secondary No. 30 wire wound
44 sections 6 inches in diameter, 34 inch
thick and separated by mica disks between
them.

2.—How far would this transformer send
with an aerial 80 feet high?
2.—200 to 250 miles.

TUNED WAVES.

(648.) P. B. WiLbE, Woods Hole, Mass.,
inquires:

1.—What is an untuned wave, and can
they be tuned out by the receiving instru-
ment of a station using a tuned wave?

A. 1.—An untuned wave is one such as
emitted from a simple aerial and spark gap.
having no helix. It has a definite length
and can be tuned out by a tuning coil at
the receiving station.

2.—What is my receiving and transmitting
distance with the instruments named below:
Transmitting side, 1-inch spark coil, helix
consisting of nine convolutions of No. 4
copper wire, diameter 10 inches, condenser
consisting of six photo plates 8 x 10 covered
with tinfoil, spark gap, two wet battery
zincs, and Western Union telegraph key?

Receiving side: Clapp-Eastham loose-
coupler, Perikon and silicon detectors,
| semi-variable condenser, and Murdocks

2,000-ohm head-set, connected to an aerial
45 feet long, and 50 feet high?

A. 2—Transmitting 3 to 5 miles.
ceiving 300 to 400 miles.

3.—How large a coil will a six volt sixty
ampere hour storage battery run?

A. 3—A 1Y% inch coil.

SENDING RANGE.

Re-

(649.) WaLter R. MaciLy, Illinois, writes:
1.—What is the sending distance of out-

| kit as follows: Four wire loop aerial (alum-

helix?

inum wire) 60 feet long and 40 feet above
the ground, with a 34-inch spark coil, run
on 6 dry batteries, helix 12 inches high and
14 inches in diameter, wound with 25 feet
of No. 8 copper wire with spark gap in

A. 1.—1 to 3 miles . L
2.—What will be the receiving distance
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with the same aerial, single slide tuner
wound with No. 24 copper wire, silicon de-
tector, fixed and variable condensers, 2,000-
ohm E. I. Co. phones? What would be the
range if my aerial was 60 feet high?

A. 2.—250 to 350 miles: 300 to 500 miles.

2-INCH SPARK VOLTAGE.

(650.) OLAF SHERIDAN, Washington, asks:

1.—Can a z-inch spark coil and a 1-inch
spark coil be connected in series with one
vibrator on direct current, or with both
vibrators screwed up tight on alternating
current, so as to give a 3-inch spark?

A. 1—Yes, on D. C. but it will be nec-
essary to use an electrolytic interrupter in
series with them on A. C.

2.—How many volts does the secondary
of a 2-inch spark coil give?

A. 2.—35,000 volts.

CONNECTIONS.

(631.) Cuas. V0gT, Illinois, writes:

1.—Please give diagram how to connect
the following instruments: Helix, Leyden
jars, interrupter, key, spark coil, spark gap,
D. P. D. T. switch, also a loose coupled,
double slide tuning coil, silicon detector,
electrolytic detector, mil-ammeter and
voltmeter, rheostat, phones and batteries,
variable condenser, fixed condenser. 1 use
110 volts A. C.; how could I have a light
and also use my coil off ‘the same current?

A. 1.—See diagram below.

WAVE LENGTH.

(652.) R. Poring, Keyport, N. J., writes:

I—With an aerial having a wave length
of 50 meters, could one receive from a sta-
tion having a wave length of 1,500 meters
if he had a tuning coil of 1,450 meters? Or
would this be too large a coil for the small
aerial?

1.—You can receive all right in this

way. Any size tuning coil may be con-
nected to an aerial.

MASSIE SYSTEM.

(653.) WiuniaM Kraus, New York, in-
quires:

1.—Please give the Massie transmitting
and receiving diagrams?

A. 1.—See diagrams below.

2—How far will a one half inch coil
transmit, using adjustable condensers, helix
and aerial 8o feet high; if the receiving
station has an aerial 80 feet high and is
using single slide tuning coil, perikon and
silicon detectors, fixed condenser and two
75-ohm phones?

A. 2—One to 3 miles.

3.—~What is the wave length of a tuning
coil wound with 400 feet ~f No. 24 S. C. C.
copper wire?

A. 3—484 meters.
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MURDOCHK
Wireless Apparatus

Receiving Transformer No. 341

$15

Quality, scientific construction, and excel-
lence combined make this the best loose
coupler on the market to-day. Primary
wound with bare wire, with one slide that
cannot short-circuit turns. Secondary silk
covered wire tapped off to six point switch.
Efficient in building up weak signals and
selective to an extraordinary degree. Your
satisfaction is worth the price. You are as-
sured of perfect satisfaction when you use
this instrument,

EVERYTHING FOR WIRELESS
WM. J. MURDOCHK CO.

40 CARTER ST., CHELSEA, MASS,

162 Minaa Street 221 So. Clinton St.
San Francisco Chicage

“When writing please mention “Modern Blectrics.”

_IF YOU ARE NOT USING
FEVAL ENAMELED WIRE

on your instruments, you and your

instruments suffer. Our strong,
non-extravagant claim:

«The Best Fnameled Wire in America’’

FE’VAL ENAMELED INSULATED WIRE CO.
124A N, CURTIS STREET
CHICAGO, ILL.

“When writing, please mention “Modern Electrics.”
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FREE & ...

——— ORDER

A 48-PAGE HANDY
TELEPHONE INDEX

OUR SPECIAL OFFER

1000 Envelopes . . $1.50
1000 Bond Letter-heads 2.00
1000 Business Cards . 1.75
1000 Bill-heads . . 1.75
1000 Statements . 1.75

Special prices for
large quantities

Shipped in 24
hours. No dclny;l

Money Order
Draft or CASH

No Stamps

CEO. |. WILSON & SON

60 JOHN STREET NEW YORK

When writing. nlease mention “Modern Electrics.”

F you have a broken article
I made of Cast Iron, don’t
throw it away! Clean and
fasten together with binding wire,
then put in fire till cherry red—
throw some brass on the place to be
brazed together with a little

C.R.U.
Brazing Salt

and your Cast Iron will be brazed
and mended just the same as had it

been Steel or brass.
$1.00 per pound 12 pounds $10.00

JOBBERS WANTED

Chas. R. Uebelmesser Co.
BAY SIDE, N. Y., L. 1.

When w_ritili;, ;Eic mention “Modern Electrics.”
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WIRELESS TELEPHONE.

(654.) H. H. \WWHEELER, lowa, asks:

1.—Will you please tell me how I can
make a sending variable condenser for a
wireless telephone?

1.—Make up a sliding or revolving
metal plate type of condenser, spacing the
plates 1§ inch apart.

2—What is the gauge of the enclosed
wire and would it do for the secondary of
a loose coupler?

. 2~—No. 26 S. C. C. copper wire, B.
& S. gauge. Best to use No. 28 or 30 S. S.
C or bare wire

3—How could I make a sending loose
coupler for a wireless telephone?

A. 3~—Make the primary of: 12 turns
No. 6 B. & S. aluminum wire, wound on a
drum 14 inches long by 10 inches in diam-
cter, turns spaced 1 inch apart. Secondary
of 36 turns. No. 8 aluminum wire wound
on a drum 20 inches long by 8 inches in
diameter, turns spaced 5 inch apart.

A. C. LINE INDUCTANCE.

(6s55.) C. F. Smrrn, Arkansas, asks:
1.—How is the self-inductance of alter-
nating current transmission lines found?
1.—It may be calculated by the for-
mula:

2A
L equals .000558 [2.303 log (d—) + .25]

per mile of circuit.
Where A equals distance between wires
in inches.
d equals diameter of conductor in inches.
L equals inductance in henrys.
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2.—How is it possible for an A. C. trans- |

mission line, having both lines clear and
open with no apparatus connected to it, to
have a greater voltage, at the distant end
of the line than at the generator end.

A. 2—This is due to the capacity and
inductance of the line being in resonance,
which sometimes raises the impressed volt-
age 10% at the distant end.

3—We have a 3-ring rotary converter
(300 K. W.) operating, and would like to
know how the A. C. voltage per phase is
found?

A. 3—The voltage per phase (A. C.)
is designated by E3; and the D. C. between
the brushes by E. Then:

Vi, E
2 Vo
ITence: E3 equals E

.612

STORAGE BATTERY.

(656.) F. C. Brown, lllinois inquires:

1.—~Does the “Exide” storage battery
contain more negative than positive plates?

. IL.—Yes; 5 negative and 4 positive in

the standard cell,

2.—What is the wusual specific gravity
value for the electrolyte; in degrees
“Baume”; in per cent. of acid Hz S Og4, to
water Hz O?

2.—A specific gravity of 1.2 is gen-
erally used as indicated by a hydrometer,
which corresponds to 25 degrees “Baume”;
or 30% of sulphuric acid in electrolyte;
which will require a solution to be made up
of 7 parts water and 3 parts sulphuric acid.

3.—What is the specific gravity test for
good sulphuric acid for storage battery
work?
A. 3—Usually 1835 sp. gr. 66.6
“Baume”,
ELECTRO-MAGNET.
(657.) O. M. PRreENTICE, Penna:
1.—Please tell me the formula for calcu-
lating the lifting weight of electro-magnets.
A. 1.—The magnetic pull in pounds of
an electro-magnet is found by the formula:
Bz x A

3 equals equals 0.612 E.

or

72,134,000
Where B2 equals the magnetic flux in the
core, in lines per square inch; A equals
area of pole, at point of contact with arma-
ture in square inches.

WIRELESS TROUBLE.

(658.) WENDELL SNYDER, Des Moines, Ia.,
writes :

1.—I have a wireless station, most of
which [ have made. I have had it for about
six-months and have not had very good re-
sults. My receiving set consists of tuning
coil, Jr., loose coupler of my own make, va-
riable condenser (tubular), fixed paper con-
denser, 20 sheets of paraffined paper and
tinfoil; paper 4 x 5 inches boiled in paraf-
fine; silicon and molybdenite detector; six
Edison primary cells, rheostat and tele-
phone receiver. I am going to get a 1,000-
ohm receiver. I have an aerial 4o ft. high
and 3o ft. long of four strands of aluminum
wire on spreaders one and one-half feet
apart. Why can’t I receive?
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Patents that PRODUCE

TO-DAY we represent Inventors for
- whom we have continuously served

as patent attorneys for A Third of a
Century, and our clientage constitutes a
larger body of SUCCESSFUL Inventors
than is constituted in the clientage of
any other attorneys practicing before
the Patent Office.

We prove by the experience of a
great number of our own clients that
there are fortunes in Patents that Pro-
tect good Inventions — patents that
Produce.

Our terms are not cheap because our
work i8 not cheap—but you will find our
charges as reasonable as the charges
quoted by any other reliable attorneys.
No bogus money-back or no-pay schemes
backed by bogus ‘‘bonds,” ‘“‘certificates,’”
etc.

Very valuable Inside Information about
patents is contained in our 3 books,
mailed without charge on receipt of
6c. for postage.

R. S. & A. B. LACEY
Dept. 5. WASHINGTON, D. C.

ESTABLISHED 1869
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FORTUNES IN PATENTS
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offered for one invention and §10,000 for others.
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from
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RkRs8. Sample Copy Free.
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(Formeriy Evaxs, WiLKENs & CO.)
Main Offices, 200 “F” Street, N. W.
WASHINGTON, D. C.

When writing, please mention ""Modern Electrics.”
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Holtzer-Cabot
| Wireless
W/ Receivers

are well made and com-
fortable to wear. Very
sensitive and permanent
in adjustment.

Silk Wound Coils
SEND FOR FOLDER 20M3

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

When writing, please mention “Modern Electrics.”

Wireless Apparatus and Electrical Supplies
SPECIAL

% K. Wk Transformer $22.00 1 K. W. $31.75 |

. W. $42.75. 1 K. W. $55.50
with 10,000 to 20,000 volt secondary, wound in sec-
tions on circular core with hard fibre tube over all
the windings.
Spark Gaps, Spark Coils all sizes,
Helix, Keys and Switches.
THE IMPROVED SILICON DETECTOR
Tuning Coils, Potentiometers, Condensers, slid-
ing rotary, fixed, and series multiple, also com-
bination to use in connection with rotary switch
control.
Telephone Recelvers,
unickle plated head band adjustable, also good
diaphgram and six foot cord $3.00.

THE WIRELESS EQUIPMENT CO.
ARLINGTON, MD.

Sending

hard rubber case, with

When writing, please mention “Modern Electrics.”

Wireless Transformers and Induction Coils

% K. W. Transformer complete $30
with Condenser and Spark Gap

This is something new. Send for Catalog and Prices
E. S. RITCHIE & SONS
115 Cypress St., Brookline, Mass.

When writing, please mention “Modern Electrics.”
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ELECTRICS

A. 1.—Look over vour connections good,
and try hook-up given below.

2—My sending set consists of a 2-inch
coil, key, helix made of 30 feet of No. 8
copper wire, wound one inch apart, leyden
jar condenser, six Edison primary batter.es,
and same aerial, water pipe ground, and
zinc spark gap. Are mv instruments well
| proportioned?
' 2—Yes; very good.

3—Give a diagram showing how to con-

nect up all my instruments, using as many
{ D. P. D. T. switches as necessary; and ar-
ranging it so that I can use my tuning coil
separately, loose coupler separately, and
both together.

A. 3.—See diagram, answer to question
one,

|

TUNING COIL.

(659.) C. C. Brooks, New Jersey, asks:
I.—How many meters are there on a
tuning coil, having a core 5% inches in
| diameter, and 11 inches long; wound with
1 1b. No. 24 B. & S. gauge enameled wire?
A. 1.—981 meters wave length.
2—What is the receiving radius with the
above tuner, silicon detector, E. I. Co.s,
fixed condenser, 1,000-ohm ’phones, aerial
30 ft. high, 100 ft. long?
A. 2—About 150 miles.

CLOSED CORE TRANSFORMER.

(660.) W. G. Brown, Wisconsin, says:

1.—Why are not closed core transform-
ers used in commercial wireless stations?
| Power and lighting companies seem to use
{)hem altogether, proving that they are the

est,

A. 1.—Closed core transformers are the
most efficient, but cannot be used satisfac-
torily where very high frequency currents

are to be used. There are many of them
] used, however, in both amateur and com-
{ mercial stations.

2.—Please give me the name of a good
book on transformers.

A. 2—“The Alternating Current Trans-
former,” by F. G. Baum; covering its the-
ory and design; price, $1.50 net.

D. C. MOTOR.

(661.) V. W. Taror, Missouri, asks:

1.—What is the reason that when I con-
nect a shunt wound, 110 Vt., 2 H. P, D. C.
motor onto the line, by throwing in the
switch, that it blows all the fuses?

A. 1.—Because you evidently are not
using a rheostat or starting resistance in
series with it,-to allow of its getting up to
speed before putting it direct on the line.

|

|




MODERN ELECTRICS

Once it starts to rotate, it begins to gen-
erate a back or counter—electromotive—
force; which reduces the current passing
through the armature, this action increas-
ing with the speed until a certain value is
reached; corresponding to the normal
speed of the motor.

2—If a 110 Vt, 16 C. P. incandescent
lamp, is shunted or short-circuited by a 15-
ampere knife switch, does any current pass
through the lamp? How much?

A. 2.—Yes; a small amount of current
passes through it. Let c1 equal the current
flowing through lamp; c2 the current flow-
ing through switch; and C equal current
passing through circuit; also, r1 equal re-

sistance of lamp; and r2 resistance
switch:
Cxr2
Now, c1 equals
ry 4 r2
Cxr1
And, c2 equals —
rl + r2

3.—What is the equivalent of 1 K. W,
hour, in foot pounds?
A. 3.—2,656,400 foot pounds per hour.

ONE K. W. TRANSFORMER.

(662.) Wwm. A. Eckarr, San Francisco,
Cal., requests:

1.—Kindly give me data for a one K. W,
open core transformer and condenser to
run on 11o volt A. C, 60 cycle.

A. 1.—Core 2 inches in diameter by 14
inches long; primary of 2 layers No. 12 D.
C. C. magnet wire. Secondary of 45 sec-
tions, 6 inches in diameter by 14 inch thick,
made up of No. 30 S. S. C. wire. Insulating
tube, 14 inches long with !4 inch wall.
Static condenser, 40 glass plates 16 x 19
inches, covered on both sides with tinfoil
10 x 13 inches, and made up into 2 units of
20 plates each. Connect these in series
across the secondary terminals,

WIRELESS BILL.

(663.) Ravymonp Crowper, N. C.. asks:

1.—Will a variometer in connection with
a double slide tuning coil, be as sensitive
and good for tuning as a loose coupler?

A. 1.—The selectivity will be as great,
but this arrangement is not as efficient as
the loose coupler.

2—How far can I receive with the fol-
lowing? A variometer, a double slide tuning
coil, a silicon detector, a fixed condenser, a
variable condenser, and two “Electro” ama-
teur 1,000-ohm ’'phones. An aerial sixty
feet above the instruments at one end, and
thirty at the other, sixty feet long.

A. 2.—350-400 miles under fair circum-
stances.

3.—Will there be any fee required to reg-
ister, now that the wireless bill has been
passed?

A. 3.—No bills have been passed as yet.

RECEIVING RANGE.

(664.) A. J. Posrt, Jr., Conn., writes:

1.—How far can I receive with the fol.
lowing instruments: -1,500 meter loose
coupler, 1,500 meter double slide tuning
coil, rotary variable condenser, fixed con-

i
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NEED A SWITCH OR A GOIL?

No. 1, Closed Base No. 2, Open Base

The ACME switch is just the thing for WIRELESS work.
The'lever is removable, so Jul no one can tamper with your outfit.
We can also make you ROCK BOTTOM prices oa COILS.
Write TO-DAY.
SWITCH sells at 50c.; COILS $2.50 up.

ACME PARTS CO. Lafayette, Iad.

When writing, please mention “Modern Electrice.”

FOR WIRELESS.
For aerials, masts and spreaders—any length or

thickness. Cannot rust and will stand the same
strain as iron.

Give us dimensions and get quotations. Our
prices are low and material the best.

We turnish Bamboo for all kinds of work. Wire-
less, Afir Craft and Motor Boat Trim. The leading
Bamboo manufacturers in America.

J. DELTOUR, INC.
Phone 5365 Spring 49 Sixth Ave., New York

When writing, please mention "Mbdérﬁ liErlectn'c:.”
—WIRELESS —n

WE SELL

Electrical Supplies of every descrip-
tion. Wireless Telegraph Supplies
of any kind. Special Wireless Re-
ceivers—Interference Preventer.
Send for our Free Catalogue No. 14

ELECTRIC SHOP
24 Exchange Street BOSTON, MASS.

WOODS., ALLIS COMPANY
16 Devonshire Street BOSTON, MASS.

— WIRELESS =—*n

When writing, please mention “Modern Electrics.”

$54.00 PER DAY
Therecord CAMERA-SCOPE

And we can prove it. Anyone can operate
it. Makes 6 finished button photographs a
minute. Price of Camera-Scope, with sup-
plies for making 300 pictures (enough to pay
for the complete outfit) $25.00. Extra but-
tons, $1 per hundred; extra frames, §1 50
‘per gross, Be independent and make money
for yourself. Write mdﬁ'
W.S. MOUNTFORD
New York

100A Maiden Lane,

When writ?ng, please mention “Modern Electrics.”
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SFECLAL ARROSALL $E.. du T..5T 07 BW il

On the 17th of 4pril, 1910, ut [:16 pu. Bey lewhy upersting for
the 30ho0l of Wireleas broks all previous records for the most
efficient transmimsion, sending to usre leland a diatance of nacrly
29.piles trosin Joee, with sn expenditure of not mors tikz 18
datis of Snevsy. TPurther teste were oarried or the follming go,
the Jorsllon lelande reclatering interference alowin:s timt the
esrth's potential had Been diaturbed et thie diatrnoe(sbout 9 31-;
The ourrent was surplied b & am1l storeps battery actuati-g
a 1 inch l.xlu. 0oil, The sperk gup used wee @ emll K,1,80, z¥nc
£BR oot st adout 3 aillirmters, T's [arparent] wave langth s about
500 meters, the frequency 600,000 c¢yoles per ssconl, -Pollownr la ¢ o
cagoxx uort at that time:

ol 8 Ba Ck Db P

Hergo Citrhines
e 0
é’:ﬂ& Aot Sogts

on d’ / A;’:",?-.(., ~
w, <« 3’ﬂm‘w,

oopy of t' o

San Joos, Califorris,
June 23, 1910,

2o vhom 1% may concern:~

X, Baymond Newhy and 1 (w iag an E.1.Co'a one inoh coil,
«dd E.1,0¢'s Sine [ oot at sdout 1/16", and the antemns of the
Sehweol of Wireless in the Qardes Oity Bamk Bldg) oalled up opsratur
2K of the Maye loland Stafien gettirg s iwwdiate response, le
#8ve s time frem the ataményd elock amd told W thet we cams in

streng.

1 Imve ales heard operetor Newhg talk %o FE, the big U.¥.2,00,'a
Switlea {n the Orosksr 2rsat, Ben Francisce, and also heard the
Purallen 32lanf Station tell W “kaep Out,® 1IN every cese se used e
1 mve alno, using the aawe set, talled with PH

same ope_inch coil.
e
nyself two 4ifferant tims,

mamn o uunuu.‘-.
S4ZZA CAM OOONEY )

THAD PTAVESS, Do duly ewern, deposea and saye
&l‘ e edove hﬂ‘l“‘u therein set forth arc true to -]

»23f knowledge and Melief,
)~ 22 z ‘ ﬁ«wn&

Sudoaribed and aworn s Mefore e
A$% day of Jum 1M0, - thie

fNotary fublie md fur Cousty of Samts Qlare,
Stete of Celifornia.

on & meaaean .-

] BCHOOL. OFr WIRELER®

Oammen Griv Bars Bime

3a3 Joss, C&, Jume 23, 1910,

The Zlestro lmparting So.,
£33 Fultonm St.,
Uow York City.

We Imve transnitted messages frem oxr
station o the Qov, 3tations at iare leland amd the Parsllen 1slande,
and 8180 %0 the U.7,7.Co, Station i the Creeker Traot, San Prencieco,
using 2ne of your one imoh (1%} 0oils and ¢ smell portsdble storsge
battery., We Imve mds sone of cur best of the sbove tests st sidday
using the sam one 1nab ooil,

Gentlemen:-

Wo Imve given airel ssn -
to anateur wireless men throughont the Santa Clara Valley uaing the
Sone ong ined 00il nod an Ericcecn Dt Trunsuitter,

81,

Jz‘.a..d...a'

Stote of Celifornds,
OOVETY OF SANTA CLARA,

I, Clmeo, Horrold, teing duly eworn
thet the abovs matter ® which =y sigrature ia

oy et Inouledge md belief,

Subsorided sad eworn to before me this 24th
day of June 1710,

Jotary rubte fand for Gounty of Santa Clure,

Btate of

Ban Jose, Californis.,

Juns 23, 1910,
To whos 1t my eonoera:-
1 trammitted the measege fro- lajor Mavley

Adairal Osterhems wing nwutntu by s amll
portable storege battexy, Tie Dergy used was less tlan E "!:!
the &istamae coversd being that detwem San Jose, Calif,, and Lage
1adand, 1 used the aystem 0f tha Sohool af firslese, desigred and
built by Ches, D, BeyTold, the Xleetrical Inginser for i Corrmy,
1 alae talked with operstor Ludwig of the Farallon 1daols, and py,
nited Wireless Stetion 1o 3ax Framiew weing the seme hesk wp am
the eemé ©ne 1nod sofl. ¥y Thad, Stevens was present at Several of U
terts and Mimeelf talked with the lest namd etatgon,
State of Californis,

oy Pty

1 Hohy, e tuly awern de
the sbove 19 ‘rﬁbvhntguu ol b

Sudsaribed mld puurn to before mx WS

M3 day of Juae }910,
Bowry musu ;u' for Couaty of
Sante Clare,

, 3tate of Califormis,

Did you read the above letters, sworn before a Notary?

No. 1088

90 miles transmission with a regular stock E. I. Co. Coil

Marvelous, yes, but not more marvelous
than the efficiency of ALL our Coils or
ALL our other goods. '

This powerful 1 inch coil, which usually
transmits from 5 to 8 miles, is not only used
for wireless, but for hundreds of other ex-
periments too numerous to mention.

One inch Spark Coil.

$4.50
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Nu. 484, Tiansmittine
Tuning Loil R£3.10

“A SATISKFIED USER”

No. 478. Ilea(llnml with 2
75.0hm Receivers ... %83.00 Red seal Dry Batte’y
i ; 3 Sizes
IRRound or Squnare Cartons
“A” 2y \6% -in, Prlcc ‘F(D "S
3 X7} 1' No. 486. Leyden Jar
“C 4x814-in. Y »0 1, pint .. -’ $1.05

No. 450, \\'lreless Key....81.80

No. 440. I‘lxed Rcccnmg = 4
Condenser . c L R0.T5

e No. 457. Variable Condenser.......%3.00
» 3 > =
No. 482. Receiving Set. .85.28 No. 462, \Vircless gm k

Coil, 1 in X 3.0

No. 4(»5 1high EMciency \paxk No. 416. Antenna Switch.

GAD" g o dmr  msons « sESem LN L0 No. 476. Transmitting Outiit. $I'00 R2.00

a request from every

reader for a copy

WANTED

of our Pocket Edition 212-page Catalog C-26.

It contains everything necessary for wireless installations and the Prices are
Right. Don’t wait. Send for it Now and have it to refer to.

Manhattan Electrical Supply Co.

NEW YORK: 17 Park Place CHICAGO: 114 S. 5th Ave, ST. LOUIS: 1106 Pine St.

Factories: Jersey City, N. J., and Ravenna, O.

When writing, please mention °*Modern Electrics.”
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Sehco Screw Anchors

are the only recognized and dependable means
approved by modern mechanics throughout the
country, for fastening Electric Switches, Push
Buttons, Sockets, Bells and etc, to walls that
won't hold ordinary bolts or screws.

No lead—no plugs. They are easy to use
and absolutely reliable.

Here's a secure way of attaching electric

fixtures:

Sebco Screw Anchors are carried in stock
by all the large hardware and electrical supply
concerns throughout the country.

Write for FREE SAMPLES and catalogue.

STAR EXPANSION BOLT COMPANY

148 CEDAR STREET NEW YORK CITY

R R R
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When writing, please mention ‘“Modern Electrics.”



