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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. 

ONE RATE TO ALL POINTS 

kitiumg 
50 WORDS FOR 25 CENTS 

ATHOUSAND W ORDS 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. 

4/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, Ill St. Louis to Terre Haute, 

and Indianapolis, Ind., and messages are transmitted at above rates. 

IlLine construction is being pushed in many widely separated sections, and additional 
cities are to be connected 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 correspondence by wire. 

q Von ought to know all about it. 
q kit interesting illustrated booklet has ueen prepared, describing in detail the invention, 
its operation, its economy, its rapidity and its accuracy.  Mailed without cost to any one 

asking for Booklet No. 359. 

Sterling Debenture Corporation 
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CRYSTAL DETECTOR STAN D. - 

" WIRELESS" ENGIN IE. The finest made.T Runs 
in both directions on one dry cell. Can't be beat.  Postage 
of 15 cts. must be added. Engine sells for 45 cts. 

Takes any ct ystal, or any substance. 
Most sensitive all-around Detector 
made.  Postage of 12 cts. must be 
ad 
Sells for $1.00. 

(liven FREE for One Subscription I  I 
Given FREE for Three 
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Peroxide of Lend 
A dry electrolytic. More 
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cents must be added. 
for $1.25 

down lamps, for Wireless, etc., etc.  Rheostat sells for 50c. 
(liven FREE for Four 
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JUNIOR TUNER with solid hard rubber ends. 
The finest  tuning 

1111 E..... 

.. 

...a......*  4).1 .p small  coil made.  Used in the best 
wireless stations in the U. S. Rolling ball sliders, (pat-
ented Feb. 1, 1910)  nickel trim mings, bard rubber 

posts, etc. Must go by express. 
Coil sells for $2.00. 

,  I Given FREE for Six Subscriptions I 
) : 

Show this magazine to your friends.  If they are interested in electricity, the magazine will talk for itself, and 

you get the subscription EVERY TI ME. Try it now, today. Send money orders only, no checks or stamps. 

iiinbrrn Elertrirs tinbliration 84 W est Broad way, Ne w York City 
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Condensers for the Production of Electric 
Oscillations 

By W ILLIAM E. SMITH. 

pi CONDENSER essentially consists 
of a pair of conducting surfaces 

separated by a dielectric, and the familiar 
Leyden jar nresents itself as an illustra-
tion. There are not many solid dielectrics 
which are capable of being used  for 
charging voltages reckoned in thousands 
of volts, and the number available for 
condenser construction is still more lim-
ited when questions of cpst and internal 
energy loss in the dielectric are consid-
ered. 
Glass of certain composition, ebonite, 

mica, micanite, or, mica sheets built up 
with shellac, almost exhaust the list of 
solid dielectrics suitable for very high 
pressures. On the other hand, compress-
ed gases and also certain insulating li-
quids can be usefully employed as dielec-
trics in the construction of high pressure 
condensers. Deferring for the present a 
further consideration of dielectric proper-
ties, it may be said that glass, micanite, 
and ebonite constitute almost the only 
available commercial solid dielectrics for 
condenser construction. 
Of these, English flint glass is by far 

the best material to use, comprising either 
equal bulk or equal energy storing power, 
but it is brittle and liable to flaws.  Its 
dielectric constant is high (from 5 to 10), 
but its dielectric strength is inferior to 
that of good ebonite or micanite. Ebon-
ite has great advantages for certain quan-
titative work, as its dielectric constant is 
constant for a wide range of frequency. 
Micanite has greater dielectric strength 
than either glass or ebonite, but its di-
electric constant varies considerably with 
frequency. 
A condenser is constructed by applying 

sheets of flexible metal to the two sur-
faces of a sheet of dielectric.  Usually 
tinfoil is put upon sheets of glass or ebon-
ite or micanite, or the glass or ebonite 
may be silvered by an electrochemical 
process or metallic paint put upon it. By 
far the usual process is to stick sheets of 

tinfoil upon glass with some adhesive 
such as shellac, varnish,  siccotine.  or 
isinglass. 
In the construction of high tension con-

densers, no adhesive containing water, 
such as gum or paste, should be employ-
ed, as the water cannot evaporate. A thin 
shellac varnish, made up of absolute al-
cohol or anhydrous methylated spirits 
or wood naphtha, answer well for glass. 
The tinfoil sheets must be made to adhere 
perfectly to the surface of the dielectric. 
and care taken to exclude air bubbles. 
It is much more difficult to secure good 
adherence between tinfoil and ebonite, 
but the shellac solution answers well for 
micanite as the dielectric. 
If glass is used it should be of good 

quality of flint glass, and should be ab-
solutely free from bubbles. Any flaw of 
this kind is a weak place which sooner or 
later gives way. 
In making an ordinary Leyden jar a 

considerable margin (at least 25 per cent 
of the height) should be left uncovered 
with tinfoil, and this bare dielectric 
should be well varnished with anhydrous 
shellac varnish. 
The method of securing contact with 

the tinfoil surfaces is important.  The 
outside coating of the jar should be em-
braced by a brass or copper strap with a 
terminal and a tightening screw (see Fig. 
1), and the brass or copper stem should 
end in a screw terminal, and should not 
have the ordinary chain, but be provided 
with spring extensions, which press tight-
ly against the inner tinfoil surfaces (see 
Fig. 2).  The object is to prevent any 
sparks at these contacts, which would 
quickly pierce the glass.  The jars so 
constructed can easily be joined in parall-
el or series by the use of thin copper 
strips. The Leyden jar should have it, 
capacity marked on it. expressed in frac-
tions of a microfarad. 
Instrument makers still maintain the 

absurd custom of denominating Leyden 
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jars as "pint size," "quart size," or "gal-
lon size." The so-called pint size has a 
capacity of about 1-700 microfarad, and 
the so-called gallon size about 1-300 mic-
rofarad. 
Glass Leyden jars, as usually made, 

will  stand charging to 20,000 volts. 
Hence the energy storing capacity of 
the "pint size" (being equal of  (V2) 
is about 0. 28 of a joule at this pres-
sure, or nearly 3/16 foot-pounds.  This 
is a very small storage compared with 

Fig. 1. 

the over-all bulk of the jar.  A more 
satisfactory form of  condenser  for 
many purposes may be constructed by 
covering flat sheets of good flint glass 
with tin or aluminum foil on both sides. 
The foil sheets should be cut 1 inch 
smaller each way than the glass plate. 
The glass should be carefully selected 
and free from bubbles or flaws, and 
about one-tenth or one-eighth inch in 
thickness 

The sharp edges should be taken off 
with an emery wheel. The foil is then 
stuck on with shellac varnish and the 
margin of the plate varnished.  Each 
foil sheet must have a wide foil lug at-
tached to it, and the lugs on opposite 
sides of the same plate must be at op-
posite corners, but at adjacent corners 
of neighboring plates. 
Plates should be prepared like right 

and left hand gloves, so that when oiled 
one on the other the lugs on the adja-
cent condenser plates fall upon each 
other.  The coated plates should, how-
ever, be prevented from coming into ab-
solute contact by sheets of fibre inserted 
between the plates. A pile of any num-
ber of such plates may be made, and 
when bound together with silk tape may 
be placed in a stoneware or glass case. 
which is filled up with vaseline or dou-
ble-boiled linseed oil.  The oil prevents 
a brush discharge over the edge of the 
plates.  The positive lugs are then all 
connected to one terminal, and the nega-
tive lugs to another terminal placed on 
the cover of the case. 
Glass plate condensers of the above 

form can be made without oil insulation 
if the glass plate margin beyond the foil 
is large enough, but the use of oil is es-
sential for very high-tension work. 
In some cases glass tubes are em-

ployed. coated partly outside and partly 
inside with tinfoil. Test tubes silvered 
inside and outside for half their height 
make very convenient small condensers. 
Thin glass has a higher dielectric 

strength than thick glass, and hence 
nests of thin tubular glass condensers 
joined in series have often been em-
ployed. 
Moscicki has suggested the use of 

glass tubes made thicker at the ends 
than in the middle. coatzd within and 
without with tinfoil in the middle por-
tion as a method of making condensers 
He came to the conclusion, as the au-

thor and others had done long previ-
ously, that glass was the most suitable 
dielectric for high pressure condensers. 
and he employed it in the form of glass 
tubes 0. 5 mm. thick, but these tubes 
were thicker up at the ends, as other-
wise he found they were perforated at 
the edges of the tinfoil by a voltage 
which the central portions of the glass 
could easily sustain.  These glass tubes 
are coated with tinfoil or silver by de-
posit. the foil being put on with turpen-
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tine and air bubbles carefully excluded. 
A condenser for a power of 2.5 kilo-
watts is made with 25 tubes of glass 
of which the diameter is 3 cms and the 
thickness of wall 0.5 mm. These are 
contained in a cylinder of glass 47 cms. 
high.  The total weight varies from 25 
to 30 pounds.  (Fig. 3) shows one of 

Fig. 2. 

the condensers as is used by the Gov-
ernment. 
Such condensers will stand a working 

pressure of 20,000 volts.  It is claimed 
for these cylinder condensers that they 
can be operated at a higher voltage per 
millimeter of thickness of the glass than 
flat plate condensers, and do not fail or 
heat on continuous working, and that 
with an alternating current having a fre-
quency of 50 m. the dielectric loss by 
surface discharge does not exceed  1 
per cent, of the average storing ca-
pacity. 
It is well known that in the absence 

of flaws a plate condenser or Leyden 
jar is most usually punctured by the 
electric strain at some place near the 
edge of the tinfoil where the electric 
density is greatest.  Mossicki states 
that a glass condenser plate is more 
easily punctured at the edges of the tin-
foil when it is immersed in oil. 
For the construction of condensers 

intended  for very high pressures. mi-
canite sheets, 1-10 inch or 2.5 mm. in 
thickness. may be employed as the die-
lectric.  To these, sheets of tinfoil one 
inch smaller each way may be affixed 
by means of a shellac varnish, and the 
coated plates immersed in a stoneware 
or glass case, filled with double boiled 

linseed oil.  As this oil does not dis-
solve shellac, a wooden box, well coated 
in the interior and with all joints cov-
ered with shellaced paper, may be used 
to hold the oil. 
For quantitative purposes, condensers 

constructed of metal plates placed in 
paraffin oil are to be preferred, since the 
dielectric constant of paraffin oil is not 
like that of glass, a function of the 
frequency.  If ebonite is used as the 
dielectric the difficulty is to make the 
tinfoil stick to the ebonite.  The adhe-
sive called siccotine or else India rub-
ber solution may be employed. 
The author has, however, found that 

a better plan is to cut sheets of ordinary 
tin-plate in pairs with right and left 
handed lugs, and pile these together 
with sheets of ebonite  interposed on 
the plan just described for making a 
glass plate condenser.  The pile of con-
denser plates must be strongly com-
pressed, bound together with silk tape 
and immersed in insulating oil. 
In some cases condensers of adjusta-

ble capacity are required. 
If only small capacities are required, 

this may be provided in the form of an 
air condenser with flat plates, which can 
be moved to or from each other, or the 

Fig. 3. 

plates may be immersed in some liquid 
dielectric, such as paraffin oil or turpen-
tine.  The most convenient  form of 
sliding condenser consists of a thin-
walled cylinder of fibre, closed at the 
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bottom and lined within up to an inch 
of the top, with a closely fitting cylinder 
of metal.  The outside of the cylinder 
of fibre is also covered with a closely 
fitting cylinder of metal, and the ar-
rangement resembles that called a dis-
sected Leyden jar.  By drawing the 
outside cylinder more or less off the fi-
bre one, the capacity is reduced, and the 
capacity corresponding to various po-
sitions of the outer cylinder can be 
marked on the fibre one. 
Another form of condenser of ad-

justable  capacity, suitable,  however, 
only for a small range of variation and 
for small capacity, is made as follows: 
On an ebonite or hard wood cover 

are fitted a number of pairs of quad-

Fig. 5. 

rant shaped plates, one above the other. 
These resemble the fixed plates in a 
Kelvin multicellular electrostatic volt-
meter.  All these quadrant plates are 
connected together and to one terminal 
on the cover.  In the centre is a metal 
rod in pivot, carying a number of 
quadrant shaped metal plates which are 
spaced apart by the same distance as 
the fixed plates.  The rod is so held 
that the plates on it are interspaced with 
the fixed plates.  It is then put in a 
glass jar and filled with insulating oil. 
(Fig. 4.) 
When the movable plates are turned 

by the rod so as to be quite within the 
fixed plates, they form with these last a 
condenser of which the oil is the dielec-
tric. When they are turned so as to be 
quite apart from the fixed plates, the 
capacity is greatly reduced.  If the rod 
carries a pointer moving over a scale, 
the scale can be calibrated to show the 
capacity of the two sets of plates with 
respect to each other for any required 

position of the movable plates. The rod 
is, of course, connected by some form 
of spring or bearing contact with the 
second terminal of the instrument. Fig. 
4 shows the type of adjustable condens-
er as is used in the transmitting circuits 
in wireless telephony. Fig. 5 shows the 
type of adjustable condensers used in 
the receiving circuits.  In the construc-
tion or selection of condensers, espe-
cially those of large capacity for wire-
less telegraph work, we have to give 
due weight to various considerations 
We have to consider questions of dura-
bility, energy, dissipation,  bulk,  and 
cost. 
The ordinary Leyden jar is simple 

and not objectionable where small ca-

pacities alone are concerned, but its en-
ergy storing capacity is small as com-
pared with its bulk, and its use is out of 
the question when large capacities such 
as 1 or 2 microfarads are concerned. 
When large condensers have to be in 

continual use, the dielectric hysteresis 
becomes important, and also any ten-
dency in the dielectric to "age" or be-
come brittle by long use.  Glass gives 
some trouble in this last respect.  Ebon-
ite is too costly to be used for large ca-
pacities, and micanite has too much die-
lectric hysteresis.  Hence attention has 
been recently directed to the use of air 
as a dielectric. 
Owing to the relatively small dielec-

tric strength of air at normal pressures. 
we are either obliged to use very large 
plates set far apart, or else to employ 
compressed air as the dielectric. 
Since the dielectric strength of air at 

atmospheric pressure is very nearly 38,-
000 volts per centimeter, and since a. 
factor of safety of at least 5 or 6 should 
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be used to avoid considerable energy 
loss by brush discharge, it is seen that 
if we wish to work an air condenser at 
a voltage of 100,000 volts, the plates 
must be at least 20 ems. apart. 
The use of compressed air, however, 

presents great advantages.  The dielec-
tric strength increases almost propor-
tionately to the pressure.  Hence if, in-
stead of employing air at atmospheric 
pressure as the dielectric, we compress 

it to 140 pounds to the square inch, it 
attains a dielectric strength far greater 
than that of glass.  Also the dielectric 
constant is slightly increased. 
Moreover, as Fessenden has shown, 

brush discharges are at high air pres-
sure almost abolished.  Accordingly an 
air condenser can be advantageously 
constructed with compressed air as a 
dielectric. 
Metal plates kept at a small distance 

apart are enclosed in a strong iron ves-
sel in which the air can be compressed 
under 10 or 12 atmospheres.  Thus 
Fessenden states that in air at 175 
pounds' pressure per square inch metal 
plates 0.083 inch apart will withstand, 
without sparking, a voltage of 27,500 
volts. At this rate an air condenser of 

1 mfd. capacity to stand 100,000 volts 
could be contained in a space of 500 cu-
bic feet, and wouh not exhibit energy 
loss by electric brush discharge or die-
lectric hysteresis to any sensible degree. 
It seems evident that use of compressed 
air, or, better still, compressed nitrogen 
or carbon dioxide, as a dielectric for 
condensers will be found to possess 
many advantages in the constructing of 
high voltage condensers at reasonable 
cost for wireless telegraph power sta-
tions. 

SPARK TELEGRAPHY VS. WAVE 
TELEGRAPHY? 
BY MOORE STUART. 

THERE has been quite a discussion 
of late in most of the technical 

magazines concerning the merits and 
demerits of the spark-system, i. e., dis-
ruptive discharge of condensers, against 
that of the undamped oscillation waves 
for wireless transmission of signals, but 
with all its merits the spark system of 
wireless communication is doomed to 
die an early death, or as soon as the 
American wireless engineers learn more 
about the foreigners' work along this 
line, especially that of Poulsen the Dan-
ish engineer. 
In the first place the spark method is 

almost absolutely untunable in compari-
son with the undamped wave system of 
Poulsen.  The idea of tuning, wave-
length, etc., being wrong. 
In the disruptive discharge of the 

condensers, the discharge is oscillatory 
in its nature, but of the "damped" va-
riety, that is, in what appears to be a 
single spark is in reality a number of 
minute discharges, the condenser charg-
ing,  discharging and  then  charging 
again in the opposite direction, but each 
charge and discharge is smaller than the 
succeeding one till about the tenth oscil-
lation, when equilibrium is restored, to 
be upset again by another touch of the 
key. 
Now the first charge and discharge 

of the condenser being practically the 
only part of the oscillations that are really 
doing useful work, consequently they 
are the only part that can be tuned and 
used to figure the wave-length, etc. 
Now supposing this useful oscillation 

is impressed upon an antenna and cre-
ates waves in the ether.  When these 
waves came to a tree or other obstruc-

(Continued on Page 607) 
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A Simple Aerial Switch 
By N. U. ISANCE. 

Taking a piece of hard wood, cut it 
into a block 3 inches by 2 inches, as per 

ME. 

Fig. 2, with a 1/8 inch bevel on three 
sides. Bore two holes DD, Fig. 2, in the 
middle, 1 1/4 inch apart, 7/8 inch from 
the ends. In these holes are inserted the 

0 

  3" 

ME. 

threaded screws of the uprights, by a hole 
sunk in from the bottom to receive the 
head of the screw. This comprises the 

  , 
3E 

base K, Fig. 1. For an upright L, Fig. 
1, take a piece of wood and cut it into 
a piece 3 1/2 inches by 1 inch by 3/4 inch, 
as Fig 3. To relieve the stolid looking 

effect of so chunky a piece, plan. down 
as per dotted lines, Fig. 3, so that the 
right end M, is about 3/4 inch wide. 
A hole, A, is bored in middle of Fig. 

3, 1/2 inch from smaller end, to receive 
the third metal upright in the same man-
ner as the two former were bored. Two 
other holes are bored at opposite end and 
countersunk to receive the screws which 
fasten it to base K, as is shown in the 
assembled piece, Fig. 1. Bevel 1/8 inch 
as before. 
The knife switch and contacts are ta-

ken from any S. P. D. T. switch, but the 
handle is removed if desired, although 
it is not necessary. 
The handles, Fig. 4, are made from a 

square piece of wood 3 1/2 inches by 

=fir -

M E. 

.3i 

3/4 inch by 3/4 inch. If a turning lathe 
is not handy, they may be made round by 
first changing the square into an octa-
gon by planing, then a 16-sided polygon, 
etc., till finally a very good circular piece 
is obtained. A hole is bored, H, Fig. 4, 

sENSIN_4.. 
m T.umENTs 

E_ .Fiq_ 

I NSMITu M  NTS 

about 1/4 of an inch in from one end 
and a groove cut for the cord to lie in. 
By cutting on dotted lines all around the 
piece, a better finished handle is obtained. 
Before assembling the wood parts, give 
them a thorough sand papering and two 
coats of some mahogany, cherry, or black 
walnut stain. 
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After assembling parts, a long cord is 
procured. At one end is fixed one han-
dle. It then is fastened to the knife of 
the switch, from thence through a pulley 
in ceiling and down to the second handle. 
The switch is fastened to a rafter or any 
other method by screws, for which coun-
ter-sunk holes in base should be prepared, 
as per cc, Fig. 2. Fig. 5 shows the fin-
ished product and the diagram for con-
necting to instruments. I would suggest 
that another 2-point switch be inserted 
between aerial and this one.  Connect 
one point to the switch just described, 
the other directly to the ground. Leave 
this second switch on ground when not 

using instruments, as a protection against 
lightning. 

A DUPLEX WIRELESS RECEPT-
IVE SYSTEM. 

By GEORGE F. WORTS. 
A diagram is given below of a tuned 

wireless receptor capable of receiving 
two different messages at the same time 
without interfering with each other. A 
hook-up, such as this, has long been de-
sired by many wireless experimenters, 
who communicate with two stations hav-
ing a difference in wave length.  Each 
of the sides of the set terminates in one 
phone of a pair of head receivers, or, if 
desired, can lead to separate pairs if two 
persons wish to listen in.  The outfit 
needed is an enlargement of the one 
usually seen in an up-to-date amateur's 
station.  The complete outfit will con-
sist of the following: Two loose coup-
lers; two triple slide tuners; eight fixed 
condensers; six of .003 micro farad ca-

pacity and two of .01 micro farad ca-
pacity; two electrolytic detectors; two 
potentiometers; two sets of batteries for 
the detectors, and one pair of head 
phones with separate leads from each 
receiver.  This set will constitute as up-
to-date an outfit as can be desired by 
any amateur. The loose couplers can be 
made as the one described in the "How 
to Make" book, or purchased from any 
reliable wireless experimenter's house. A 
fixed condenser, possessing .003 M. F. 
capacity, will have 180 square inches of 
tinfoil between paraffined paper.  One 
possessing .01 M. F. capacity, will con-
tain approximately 600 square inches. 
The head phones should te wound to 
a resistance of 1,000 or 1,500 ohms each. 
Small  one  point  switches,  SW1, 

SW2, are placed in the circuit of each 
phone to cut out either if desired. 
The efficiency of the outfit  can be 
greatly improved by using variable con-
densers  in the circuit.  One shunted 
across the primary of each loose coupler 

at 
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and one across each detector will make 
much better work possible. 

A "FIPS" ADVENTURE. 
Went out boating to sea. Storm. 50 

meters wet wavelength.  Receiving sta-
tion (the boat) put out of commission 
by forced "oscillations."  Stomach out 
of "tune" through long waves.  Boat 
and I "cohere" and "decohere" frequent-
ly.  Tapper not required.  Detector: 
steamship.  Call letter: "Help." Aerial: 
Rope from steamship. Choke coil: Rope 
coiled around my neck.  Oscillations: 
"Dampened," or rather wet.  Ground: 
Thank God, none, else I wouldn't write 
this !—"Fips." 
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German Wave-Control Device 
Berlin correspondent MODERN ELECTRICS 

MONG the various devices for wave 
control which have been brought 

out of late, the one which we present here 
has several advantages which make it well 
adapted for practical use, at least in 
some cases.  It is constructed by the 
Wirth-Knauss firm of Nuremberg and 
some time since there were made some 
experiments with it in order to control 
an electric motor launch on the Dut-
zendteicke.  One post was installed up-
on a lighthouse on shore. Under these 
conditions the experiments were quite 
successful, and the boat was put through 
various evolutions which showed that it 
could be easily steered by the present 
method. The photograph represents the 
outfit which is used at the receiving post 
and it is placed upon the motor boat in 
this case. Referring to the diagram, the 
device is operated in the following way: 
Under the action of the electric waves 

coming from the distant station, we 
have an effect produced on the coherer 
38, and a current is consequently sent 
from the battery 37 into the electromag-
net 39 of the relay.  This latter will 
then close the circuit of battery 13 and 
electromagnet 14. The armature of the 
electromagnet is carried on a pivoted 
arm 8, which carries at the other end 
a pawl in order to operate a ratchet 
wheel at each impulse of the current. 
Succeeding wave impulses cause the 
ratchet wheel to advance by one, two, 
three teeth, etc.  At each advance, the 
metal arm 5 which is mounted on the 
same shaft with the ratchet wheel, will 
make contact with one of the projecting 
contacts 3 or else in the intervening and 
insulated space, according to the odd or 
even impulses. In practice we have an 
ebonite disc as seen in the photograph 

at II., with metal sectors or insulating 
spaces. When the arm is in contact with 
the metal piece, the current from the 
battery 4 is closed and one of the elec-
tric motors of the series I to VI is set 
in rotation, this according to the posi-
tion of the arm on the contacts. By the 
action of the motors a spring contact 
device is operated so as to close a heavy 
current circuit leading to the machine or 
other device to be controllcd. 
In the photograph we have a device 

mounted  for  controlling two move-
ments; for instance, the right and left 
hand steering for vessels, torpedoboats, 
etc. At I is the relay, II the revolving 
contact device, IVa and IVb are the 
spring contact devices and each has in 
the rear a small electric motor.  Ac-
cording to the odd or even number of 
wave signals received, we have the ro-
tating arm lying on a metal sector or 
an insulating gap. When Lpon the first 
sector, we make contact for the electric 
motor of IVa and the spring contact is 
acted upon, so that two seconds later a 
contact is made for the steering appar-
atus, this latter being an electric motor 
or solenoid operated device for moving 
the rudder, and the movement takes 
place to the left.  With the arm lying 
on contact No. 2, a like action takes 
place for the second motor and the de-
vice IVb causes the steering of the rud-
der to the right.  The odd-numbered 
sectors will all operate the first motor 
and the even numbered sectors the sec-
ond motor. Should the contact arm re-
main but for a short time upon a metal 
sector, the device will not make contact 
for the steering effect, seeing that the 
small motors of IVa, etc.. require two 
seconds' running before the spring con-



M O DERN ELECTRICS  571 

tact device comes into action. This gives 
an advantage, as waves are sent back 
to the controlling post and the operator 
reads the signals on his paper strip so 
that he can check up any errors and cor-
rect these by sending new impulses, this 
in the interval of two seconds before 
the effect can tzke place.  Should he 
have wrongly sent an impulse for right 
hand steering, this is shown on the strip 
and he has time to send the proper im-
pulse before the steering mechanism has 
actually operated.  Motor No. IVa is 
now stopped and the second one put 
on.  The inventors are to make tests 
with the apparatus for steering torpe-
does and claim that these can be steered 

Fig. 

with security for a distance of 5 or 6 
miles and then fired when at the ene-
my's ship. 

DEFENDS AMATEURS FOR EF-
FORTS WITH WIRELESS. 

Mr. Frank G. Whitney, in the Los 
Angeles Herald, reports as follows. 

I have been reading your articles 
about amateur wireless interference, 
and I would like to say a few words 
in behalf of the amateur. 
There are a few instances where am-

ateurs, either wilfully or innocently, 
interfere with the commercial stations, 
but these are rare, considering the 
number of wireless stations in Los An-
geles. 
There are nearly 200 stations in Los 

Angeles, owned by young men and 
professional telegraph operators.  In 
most cases these stations are far iii ad-
vance of the commercial stations. The 
amateurs have no trouble tuning each 
other out, and I have heard as many as 
eight amateur stations talking at once 

without interfering with each other. 
With the commercial stations it is dif-
ferem ; with their old style equipment 
they cannot tulle out the weakest ama-
teur station.  Why not give the ama-
teurs a rest and suggest that the com-
mercial stations get up-to-date equip-
ment? 
An  incident connected  with the 

burning of the St. Croix will illustrate 
the efficiency of the amateur station 
compared with the commercial sta-
tions. 
At about 7 o'clock on the evening 

of the burning of the St. Croix the op-
erator of the big station in Boyle 
Heights was calling the St. Croix, not 
knowing that she had burned. While 
he was calling "CX" an amatuer in 
town was copying the story from the 
stations up north.  After he had cop-
ied the story he went to the 'phone and 
called the commercial station, and told 
them that it was no use to call "CX," 
as she had burned to the water's edge, 
thereby giving the commercial station 
its first knowledge of the disaster. This 
goes to show that the amateur stations 
can be useful as well as troublesome. 
I fully agree with you that all sta-

tions should be under supervision of 
some responsible party and made to 
register. Then, if declared a nuisance, 
the station should be taken out.  I 
think that one or two reprimands 
should be given first. 
Wireless telegraphy is young yet, 

and who knows but some of these same 
amateur experimenters may some day 
invent something that will be of the 
greatest value to the country? For my 
part, I say: Help the amateur, not hin-
der him. 

The Wireless ASSOCia-0 , 
tion of America, headed 
by Americ2s  foremost 
wireless men, has only 
one  purpose:  the  ad-
vancement of "wirel s." 

If you are not a member as yet, do not 
fail to read the announcement in the 
January issue. No 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. 



572  M O DERN ELECTRICS 

Paris  rttrr 
KEY SENDS W HEN OPEN. 
M. Bethenod, who is connected with 

the Eiffel Tower service, brings out the 
following method.  We often use the 
coupling shown here, in which the alter-
nating transformer T charges the con-
denser C, and we also have the spark 
balls E and the primary of a Tesla 
transformer or Oudin resonator on the 
condenser terminals. The self-induction 
L in the primary circuit deadens the 
short circuit produced by the spark at 
E and also serves for tuning.  For the 
key, we can no longer simply cut the cir-
cuit when using a high power, and 
some advise the use of a key in the os-

.1 E. 

cillating circuit or antenna, or otherwise 
by using a self-induction or rheostat in 
the primary circuit adjusted so that the 
spark does not pass, and the key short-
circuits the rheostat, etc., so as to give 
the spark.  M. Bethenod now  over-
comes the disadvantages of these meth-
ods by using a simple short-circuiting 
key at E. When the key I is closed the 
transformer is in short circuit and the 
current works only on the self-induc-
tion L, being therefore low.  To send 
signals, we open the key.  This method 
has several advantages.  At rest, the 
power is small, so that the plant can be 
of smaller size. No specially good con-
tact is needed at the key.  The power 
at I is small, this being represented by 
the secondary current of short circuit. 
When at rest, the condenser C has no 
tension upon it. A relay device can be 
used to operate the key. 

WIRELESS VISIBLE IN ARC 
LAMP. 

It is found that signals can sometimes 
be received from a distant station by 
simply observing an arc lamp. On one 
occasion it was noticed that an arc lamp 
in a public hall commenced to flicker 
and this in an unusual way, and upon 
examination this was seen to be due to 

waves coming from a wireless post, as 
the fluctuations of the light correspond-
ed to Morse signals.  There is also a 
sound given by the lamp which follows 
the same variations, so that the message 
can be read off by sound. 

THE PEUKERT GENERATOR. 

What is known as the Peukert gener-
ator has been recently brought out in 
Germany, for producing high frequency 
currents.  It acts on a peculiar princi-
ple which we already mentioned, using 
two flat discs, one of which is rotated 
and the discs being separated by a thin 
layer of oil.  Current is passed between 
the discs D D.  The result is a rapid 
series of breaks in the circuit and the 
device is thus used to produce waves in 
the circuit E seen below. According to 
the most recent data, minute sparks 
pass between the discs when one or 
both are rotated.  In one experiment 
there was used a current of 2 amperes 
through the discs, at a constant speed 
of 800 r. p. m.  The voltage was 40 
volts in this case and the gap between 
the discs about 0.02 millimeter. Using 
a gap of 0.15 millimeter the voltage 
was increased to 60 volts.  The speed 
has no effect on the difference of poten-
tial.  Undamped oscillations are only 
obtained when the applied direct cur-
rent is more than 5 amperes.  The en-

ergy used here is found to be small, 
however. Dr. A. Wasmus, who carried 
out a series of experiments, states that 
he coupled the primary circuit I by 
Wien's method with a tuned circuit II 
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and finds that this latter circuit is ex-
cited by "impact."  A point to be no-
ticed is that the frequency and damping 
of the secondary circuit are independent 
of the conditions of the primary and 
these depend only on the arrangement 
of the secondary.  A closer coupling 
leads to a greater transfer of energy 
from primary to secondary.  At present 
there are being manufactured generat-
ors working on this principle. The discs 
with cooling wings are placed above and 
are horizontal, being on the vertical 
shaft of the electric motor seen below. 
Copper plates are found to be the best. 
One type has a 60 watt motor and it 
was tested for 10 hours, using alternat-
ing or direct current varying from 440 
to 1,500 volts and with a capacity of 0.5 
to 1.0 microfarad in the primary cir-
cuit. The results were very good. One 
gap cannot stand more than 4 amperes, 
but the constructors use multiple gaps 
each taking 500 volts.  With 5 gaps we 

use therefore 4,000 volts.  The wave 
emissions can be broken at regular in-
tervals by using insulating and conduct-
ing sectors on the discs so that when 
rotated the wave sets take a period cor-
responding to a regular musical note. 
This can be used for a tuning system 
with telephones. 

EIFFEL TO WER SENDS SIGNALS 
The Eiffel Tower station is organiz-

ing a regular service of time signals 
which will be especially useful for ves-
sels. Such signals will be sent out each 
day at midnight, and to give the best re-
sult the signal will be repeated three 
times in succession at midnight, exactly, 
then twice afterward at two minute in-
tervals.  A different signal is used in 
each of the three cases so that a vessel, 
for instance, will be likely to receive at 
least one of the signals and will under-
stand the difference in time for each. 

A CLEVER FLASHER. 
An ingenious rocker device and one 

which can be easily made, is here repre-
sented.  The rocking lever is automatic 

-LAMPS  

MERC,JITY MERCURY 

ME_ 

and works from one side to the other at 
intervals, so that it closes switches for 
lighting lamps, etc.  To the pivoted arm 
D is fastened a tube and pair of bulbs 
B. C. • containing a volatile liquid.  At 
each end of the base and near the bulb 
is placed a heating resistance so that 
after the lever has been tilted down to 
one side, the bulb becomes hot and the 
liquid partly evaporates, and is forced 
by the vapor pressure into the other 
bulb.  This causes the beam to tilt to 
the other side where the second bulb 
becomes heated in like manner, and so 
on.  The beam  operates a mercury 
switch at each end so that any desired 
effect, such as lamp lighting, can be pro-
duced in an alternate manner. 

W. A. 0. A. 
If you are a new subscriber, and 

happen not to have read the January, 
1909, MODERN ELECTRICS, dl op US a pos-
tal and we will send you free of charge 
a handsome pamphlet setting forth the 
purpose of the Wireless Association of 
America and a free membership card. 
Address all communications: Wireless 
Association  of America,  84  West 
Broadway, New York. 
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A Small Transformer 
By Louis 

RECENTLY I made a small trans-
former which works very well. 

When run on 110 or 220 volts A. C. it 
will furnish voltages from 5 to 1,000, so 
that many experiments can be per-
formed with it. By using an aluminum-
lead rectifier in conjunction with this 
transformer, storage batteries may be 
economically charged from the alter-
nating light circuit. 

m. E.. 

6i 

TT 

The core  laminations are  cut as 
shown in Fig. 1, from stovepipe iron 
about twenty to the inch.  Only two 
sizes are made 11/2 in. by 6Y2 in. and 1% 
by 372in. Enough of each size should 
be cut to make a pile three inches deep. 
This is best done at a tinshop on the 
square shears, as then all the pieces will 
be of a uniform size. 
About ten lbs. of iron will be required. 

The pieces should now be dipped into 
shellac varnish and allowed to dry. On 
the bench or other firm place nail two 
strips of wood about two inches wide, 
so as to leave a space of eight inches 
between them.  This is to help build up 
the legs of the core.  Begin by placing 
one piece of the 6Y2 in. iron touching 
one of the wood strips and the next 
piece of the same on top of it, touching 
the opposite piece of wood.  By this 
method each piece of iron overlaps its 
neighbor by 1T/2 in., as shown in Fig. 2. 
Continue piling up these 6Y2 in. pieces 
until two piles each 11/2 in. is formed. 
Now squeeze them very tightly to-

gether and wind with tape for a dis-
tance of five inches in the middle. These 

POTTER. 

are the legs of the transformer upon 
which the wire is to be wound. 
Now get 4 lbs. 18 D. C. C. magnet 

wire, 2 lbs. No. 14 D. C. C., 1 lb. No. 
24, D. C. C., 25 ft. No. 18 rubber-cov-
ered wire and about 10 ft. of No. 14 R. 
C. If the very high voltage is not want-
ed the No 24 wire may be left out. On 
one leg wind the 4 lbs. of No. 18 wire. 

- FIG_ 2-
ME. 

shellacing each layer and taking taps 
off from each layer. 
The No. 18 rubber-covered wire is 

used for these taps, the joints should be 
soldered and covered with friction tape. 
To wind these legs will require a wind-
ing machine, which can easily be made 
out of a hand drill, a vise and some 
pieces of wood.  One good method is 
shown in Fig. 3. 
The taps should be tagged A. B. C., 

etc., because if they were not endless 
confusion would result when we came 

to connect them up.  The four pounds 
should make about ten layers, conse-
quently ten taps could be brought up 
Over the outside of winding cover with 
friction tape as a protection. 
On the other leg wind the No. 14 D. 

C. C. wire in four layers, in the same 
way as the first leg was wound. Take 
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off taps from each layer, using the No. 
14 rubber-covered wire. Tag these 1, 
2, 3, etc., in distinction from the other 
winding. Tape this winding also. If a 
voltage of over 250 is wanted, the No. 
24 wire should be wound on over the 
No. 14, taking off taps from every layer. 
One pound of this wire makes about 
ten or twelve layers.  Letter these taps 
I, II, III, etc. The two legs should now 
be shellaced all over and set aside to 
dry. 
When they are perfectly dry place the 

two legs on the bench with the cores 
two inches apart, raise the ends enough 
to clear the windings from the bench. 
Interleave the shorter pieces of iron in 
between the end pieces as shown in Fig. 
4. This cut is greatly exaggerated but 
serves to show the principle. The com-
pleted transformer may be mounted on 
a board as shown in Fig. 5 or it would 
better be immersed in a can of trans-
former oil. In the latter case the taps 
could be brought up to a board on top, 
with the numbers written in ink below 
the binding posts, on a piece of white 
cardboard.  Whichever way it is fas-
tened, the core ends must be firmly 
clamped or a loud humming sound will 
be produced.  Especially if this trans-
former is to be used for continuous 
service should it be immersed in oil. 
If the supply current is 110 volts 60 

cycle, connect it to "A" and "E"; if 220 
connect to "A" and "K."  Then the 
voltage between any two adjacent leads 
of the No. 18 wire will be 20. 
Thus on the No. 18 wire any voltage 

can be obtained from 20 to 240 in 
jumps of 20 volts. For a heavy cur-

-F 0- 4-

rent for running induction coils, etc., at 
a low voltage (5 to 30) connect onto 
"1" and "2," "3," "4" the leads from 
the number 14 wire, 20 amperes at 15 
volts can easily be passed by connecting 
to "I" and "3," while the 110 volts is 
at "A" and 'E." For charging storage 
batteries the current may be drawn off 
from "1" and "2," "3," depending 

SASE 

whether one or two batteries are being 
charged.  This is, of course, in series, 
with a chemical rectifier.  Ten-point 
switches may be fitted up to these leads 
for ease of variation.  In this case, 
however, the contact arm must not 
cover two points at a time, for if it 
should that section of wire would be 
short-circuited and with possible dam-
age. 
If a very high voltage is wanted, 

connect onto the No. 24 wire from I to 
X. In this way about 1,C00 volts are 
produced in steps of 100 volts. The ex-

PM MA V SECONDARY 
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perimenter who does not want to be 
killed should be very careful in experi-
menting with 1,000 volts. 

WIRELESS ASSOCIATION OF 
MIL WAUKEE. 

The "Wireless Association of Mil-
waukee" was organized by Messrs. H. 
Zeuner, Frank Schroeder, Emil Kou-
beck and A. F. Toepfer. 
The object of the association is to 

prevent experimenters  and  amateurs 
from interfering with the Commercial 
Stations by having them as members 
and an appointed time for sending. 
There is much interest shown in the 

association by the attendance of its 
members. 
The following officers were elected: 
Mr. A. F. Toenfer, 439 6th Ave., 

president; Mr.  Emil Koubeck,  482 
American  Ave.,  vice-president;  Mr. 
Frank Schroeder, 824 19th Ave., secre-
tary; Mr. Henry Zeuner, 558 6th Ave., 
treasurer. 
Meetings held every Tuesday evening. 
Anyone who owns or operates a wire-

less station in or near Milwaukee and 
wishes to join may communicate with 

MR. FRANK SCHROEDER, 
824 19th Ave., Milwaukee, Wis. 
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Pancake Tuner 
BY A. C. MARLOWE. 

Paris correspondent MODERN 

We illustrate the most recent form of 
tuning coil which is constructed by the 
Ducretet firm of Paris.  It is a transfor-
mer in which the two windings are 
formed of two flat spiral coils placed 
facing each other.  The first coil is in 
the primary circuit and is connected in 
the circuit from aerial to ground by the 
terminals L and T.  The winding is 
made in sections and a circular switch 
allows of putting a greater or less num-

ber of sections in the circuit so as to 
change the value of the inductance ac-
cording to the wave length of the send-
ing station. The other coil forming the 
secondary circuit is connected to bind-
ing posts 1 and 2 and is wound with 
finer wire and a larger number of turns 
so that we produce an elevation of ten-
sion which can act better upon the de-
tector.  Like the primary, it is wound 
in sections and  has a commutating 
switch. By turning the milled head of 
the rack and pinion screw Cr we can 
move the outer coil back and forth and 
separate it more or less from the inner 
fixed coil, and this allows us to adjust 
for close or loose coupling as desird. 

ME 

ELECTRICS. 

A 

SP3.1-

These three means of adjustment are 
indispensable for securing the best con-
ditions for reception. It is possible, af-
ter a few rapid trials by acting at the 
same time upon the switches and the 
coupling, to obtain an almost perfect 
tuning between posts.  This is especial-
ly useful in the case of undamped and 
continuous waves such as in radiophony. 
In the diagram the electrolytic detector 
is contained in the box on the left. 
Above it is a tuning coil S which is 
placed in the aerial circuit and seems to 

ME. 

give a closer tuning in the case of great 
wave lengths. The switch serves to put 
the aerial to ground when not in use or 
in case of storms. 
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A Simple Hot 
By C. W. 

First, obtain a base, the material is 
optional so long as it is an insulating 
agent, it will need to be about one foot 
long, three inches wide, and about a 
quarter of an inch thick; six holes must 
be bored in this, two are for binding 
posts and the other four are for stand-
ards which will be explained later, Fig. 2 
is a plan of the base with the holes 
marked H',  1-18, H4, those marked 
B' and 132 are for the binding posts, the 
exact position of the holes is not marked, 
as this is optional so long as the general 
plan of Fig. 2 is carried out.  Now get 
four Vs-in, screws, each 1 inch long, 
shown at B (Fig. 1), at H drill a small 
hole; C is a hard rubber handle. 
Secure four lengths of 3/2-in. brass rod, 

each 1Y—in. long, one of these is shown 
at A (Fig. 1). At E drill and tap out a 
hole to receive one of the /8-in. screws, 

stnatemintatuatnna 
IA 

1.E. - FIG 1-

E should be about 4-in. from the top, 
at D drill and tap out a short hole to re-
ceive the screw F, this should be about 
72-in. long and made of /8-in. stock. 
This screw is to hold the post A in an 
upright position on the base, which is 
done by passing it up through one of the 
holes H (Fig. 8), and then screwing the 
post on top of it. 
When set up it should look like A 

(Fig. 3), where B is the base; P is a 
binding post, which is secured to the 
base in the same manner as was post A. 
After the posts have been set in posi-

tion and the screws countersunk in the 
base, the electrical connections had best 
be made, these are shown by dotted lines 
in Fig. 2. binding post B' is connected 
to brass post H', and binding post 132 to 
brass post fr.  Now we are ready to 
make the delicate part of the instru-
ment: procure two 6-in, lengths of No. 

Wire Ammeter 
SCHWARTZ 

40 bare copper wire, and two similar 
lengths of fine thread, preferably silk, 
and two small close brass springs about 

diam.; we now lack but one 
thing, a pointer. This is best made from 
a 6 or 8-in, length of No. 16 or No. 18 
aluminum wire. 
The top view of the instrument com-

plete is shown in Fig. 4, where T, T is 

-( 1"1:;/pijit'He'C'S  
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the thread, \V, \V the fine wire, S, S, 
brass springs and P the pointer, the fine 
wire is fastened at one end to the pointer 
and the other end is made fast to the 
regulating screws by means of the small 
holes in the ends. The threads are fas-
tened to the pointer directly opposite 
the wires, to the other end of the threads 
is fastened the springs, which are in 
turn fastened through the small holes 
of the regulating screws.  One end of 
the pointer should extend some distance 
over the side of the base, under which 
can be fastened a scale, the other end 
should have some sort of a weight at-
tached, so that when the  regulating 
screws are screwed up the pointer will 
swing clear of the base and just bal-
ance. 

4-

M.E 

  _  
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The operation operation of the instrument is as 
follows:  The current passes through 
one of the fine wires, thence through the 
pointer and out the other fine wire. As 

(Continued on Page 586) 
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EDITORIALS. 

During the past two years the "Wire-
less Craze" was in vogue and it affected 
over 100,000 people, young and old, in 
ths United States. 

Now the tide has turned, quite sudden-
ly. We now have the "Wireless Scare !" 

Following the publication of the vari-
ous wireless bills, which were first pub-
lished in January in this magazine and 
then copied by the foremost newspapers 
in this country, some experimenters and 
amateurs, who ought to know better, are 
becoming unduly alarmed. 

For the past few weeks the Editor has 
been besieged by readers from East and 
West to give advice if it would be wise 
to invest their savings in wireless appa-
ratus, pending the decision of the several 
wireless bills. 

Personally the Editor does not believe 
that the Roberts bill will ever pass the 
House, at least not in its original form. 
If it should become a law at all, it will • 
certainly be in a revised shape and no 
matter what will happen, it may be stated 
right here that it will not throttle the ex-
periments of the amateur. 

A law should, however, be passed to 
restrict any and all experimenters from 
sending out wavelengths that interfere 
with Government or commercial stations. 

Even the most arrogant and selfish 
amateur must admit that the rights of 
others should be respected. While he may 
"own" the air above his house, it does 
not necessarily mean that the police 
would allow him to shoot off a 10-inch 
cannon on top of his house all during the 
night and thereby disturb the peace. 

This, however, is just what he does in 
the wireless sense, and he should be 
stopped from disturbing the "wireless 
peace" by all means. 

Had the amateurs heeded the Editor's 
warnings and taken his well-meant advice 
as given in the editorial of the March, 
1909, issue, the Roberts and all other 
bills would never have been drawn up. 

Part of that editorial is reprinted here-
with: 

It is also advisable to use as little power 
in transmitting as possible.  As long as the 
station to whom you intend sending, gets your 
signals clear enough, be satisfied. Do not try 
to use more power than is absolutely neces-
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sary, and you will not interfere with the big 

stations. 

The Editor wishes to advance another idea. 
Most experimenters owning sending appara-
tus, usually also own receiving instruments 
capable of picking up stations several hundred 
miles distant. To do this, high aerials are re-
quired.  It is therefore suggested to use two 
separate aerials, one a very short one for send-
ing, the other tall one for receiving.  This 
will be the ideal combination to steer clear of 
all trouble. 

You can "receive" as much as you 
wish—nobody cares—but if you do not 
wish to have your aerial chopped down 
some nice morning, take the Editor's ad-
vice and erect AT ONCE a separate 
sending aerial—not over 30 feet long, 
and use a small sending helix, to keep 
the wavelength down. 
The Editor shall be pleased to receive 

contributions as to the construction of 
the new double aerial and in order to 
develop the idea he will pay a monthly 
prize of $3.00 in cash for the best pic-
ture of the double aerial. 
The new sending-receiving aerial will 

be known hereafter as the Duplex Aer-
ial. 

Bank Rent= 
MANUAL OF WIRELESS TELEGRAPHY 
—for naval electricians.  By Lieut. Com-
mander S. S. Robison, U.S.N., United States 
Naval Institute, Annapolis, Md.  Profusely 
illustrated; canvas. Price, $1.25. 
All through this book technicalities are dis-

pensed with as far as possible and the reader 
is fed from the very fundamental principles 
of the art, to practically the highest applica-
tion of wireless telegraphy to-day. The the-
ory of various instruments utilized is very 
clearly and concisely treated, and in such a 
manner that an amateur can readily under-
stand the principles governing the use of 
same.  Notes on installation and care of sta-
tions are given; also rules governing opera-
tion.  There are also a number of valuable 
tables. Altogether it is a book every student 
of the art should have in his library. 
HO W TO MAKE WIRELESS INSTRU-
MENTS.—By various authors, including H. 
Gernsback, A. C. Austin, Jr., A. P. Morgan, 
A. M. Curtis, M. A. Devinv. L. Spangen-
burg, H. H. Holden, etc. Modern Electrics 
Publication. New York, 1910. Ninety-four 
pages; with diagrams and many illustra-
tions; paper.  Price, 25c. 
This book, as the title suggests, is a "How 

to make it" book, and every amateur wilt do 

well to obtain a copy. Edition is limited. A 
number of different types of detectors, in-
cluding  microphone,  carborundum,  silicon, 
electrolytic, tantalum, etc., are described; also 
receiving and sending tuning coils, close and 
loose-coupled, erection of aerials, construction 
of a small transformer, aerial switches, res-
onance apparatus, and a complete two-mile 
wireless station are fully treated upon. 
The best thing about the book, however, is 

that all instruments are described in a non-
technical manner, enabling the veriest tyro to 
build a complete wireless station at a very low 
cost. 
ELEMENTARY  ELECTRICAL  CALCU-
LATIONS.—How made and applied. By T. 
0. Sloane, A.M., E.M., Ph.D. D. VanNos-
trand & Co. New York, 1909. 304 pages. 
Cloth. Price, $2.00. 
This book is written as far as possible in 

such a manner that any one with a fair knowl-
edge of mathematics may, by a little study, 
advance himself considerably in the mathe-
matics required in electrical calculation. The 
introductory chapter describes the various 
methods which may be used in these calcula-
tions.  Ohm's law, resistance, best methods 
for arrangement of batteries, electro chemis-
try, magnetism, capacity and inductance, alter-
nating current and demonstrations by calcu-
lus are thoroughly treated. 
PATENTS,  DESIGNS.  AND  TRADE-
MARKS.—By Kenneth A. Swan, B. A. 
(Oxon), of the Inner Temple, Barrister-at-
Law. D. Van Nostrand & Co., New York. 

386 pages. Cloth. Price, $2.00. 
This is the first book on this subject since 

the New Patents Acts recently enacted in Eng-
land.  It thoroughly treats all phases of the 
subject, and any one intending to take out a 
patent under Enalish law wiuld do well to 
obtain a copy of the book.  Information is 
also given regarding patents in foreign coun-
tries. The subject is treated in a form readily 
comprehensible to the layman who is not f a-
miliar with legal terms. 
AUTOMOBILE DRIVING SELF-TAUGHT 
—By Thomas H. Russell, M.E., L.L., B. The 
Charles Thompson Co., Chicago, Ill., 1909. 
222 pages. Flexible red leather. Well illus-
trated. 
Altogether a very "classy" little book, and 

one which every amateur automobilist should 
own.  One knowing nothing of automobile 
driving will after a thorough study of this 
book feel thoroughly competent to drive al-
most any car under the most trying condi-
tions.  The care and cleaning of the engine 
are well described; also how to judge a car 
when purchasing. 
IGNITION, TIMING, AND VALVE SET-
TING.—By Thomas L. Russell, M.E., LL.B. 
Charles Thompson Co. 1909. Chicago, Ill. 
223 pages. Flexible red leather. Profusely 
illustrated. 
This is a companion book to "Automobile 

Driving Self-Taught, and one knowing very 
little of internal combustion e mines will after 
a perusal of this book, feel himself confident 
to tackle almost any obstinate case of "Won't 
Spark."  In fact, those who feel themsefves 
thoroughly acquainted with ignition systems 
will find much of value in this book, which 
will prove of material aid to them in the op-
eration of any gas engine. 
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Precaution Against Kickbacks 
BY CYRIL C. LOTZ. 

M ANY amateurs are troubled with 
the static kickback, which exists 

to a more or less extent wherever an in-
duction coil or transformer  is used. 

rtE - Fla. 1: 

Where the current employed is taken 
direct from the mains, and a large 
transformer is employed, the kickback 
produced is often so pronounced as to 
start arcs in the electric light fixtures 
and puncture meters, especially when 
the latter are located near the instru-
ments. 
All likelihood of trouble of this kind 

may easily be eliminated if a few pre-
a. 

GLASS  

-FIG_ 2:-
M E. 

cautionary means are employed.  The 
devices usually used to insure protec-
tion from the kickback are: 
(1) Micrometer spark-gaps. 
(2) Condensers. 
(3) Graphite rods of high resistance. 
The first, the micrometer spark-gap, 

may be arranged as shown in Fig. 1. Con-
nect A and B across the mains and G to 
the ground.  The points of the gap 
should be sharp and placed as near to-
gether as possible. 
The condenser must be made with 

glass or mica as a dielectric and of con-
siderable capacity.  Fig. 2 shows con-
nections and construction.  As before, 
A and B are connected across the mains 
and G to the ground. 

The third class, graphite rods, are by 
far the most reliable. The rods should 
have a high resistance-1,000 ohms or 
more—and should be large enough to 
stand considerable heating, as they get 
very hot when left connected in any 
length of time.  Fig. 3 shows the con-
nections. 
The manner of their connection into 

the transmitting system is shown clear-
ly in Fig. 4. 

0. 
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The gap is placed at (1) especially to 
prevent any exceedingly strong kick-
back, as occasioned by the breaking 
down of the transformer, from punc-
turing the resistance.  The condensers 
are placed at (2).  The graphite rods 
are placed (3) in front of the meter 
switch. 
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When such precautions are used it is 
hardly possible to have any trouble from 
fires,  punctured meters, transformers 
and generators as has often been the 
case in the past.  So let us hope that 
the amateurs will modernize their sta-
tions in this one more important matter. 
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HELPS FOR THE AMATEUR. 
As every modern experimenter is per-

haps seeking an easy method to accom-
plish certain results a few sugestions 
may not be amiss. 

=_--G 

-F,a_1-
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I have an easy and quick method for 
grounding aerial during storm, etc. 
Referring to accompanying drawing, 

Fig. 1, G represents ground, A the aer-
ial and S a double pole double throw 
switch. The aerial and ground wires are 
secured to the middle binding posts. 

MRA  TT,.  
M E.  Z j a A:  !ft/ Irrph 

The binding posts on one end of the 
switch are connected by a heavy copper 
wire e, about No. 10 B. & S. Wires a 
and b from the other two posts go to the 
instruments. 

M.E. 

This switch is to be connected be-
tween aerial and aerial switch and should 
not be confused with the aerial switch. 
For looped aerial connect as per Fig 2. 

Connect two posts as at d, then con-
nect the two outside posts. 
Diagram shows four pole switch also, 

used as described by Mr. Stebbins in the 
September issue. 
A good slider is made by taking a piece 

of 1/2-inch brass rod, 1 inch long. Bore 
a 3/16-inch hole lengthwise and file out 
square. Holding file parallel to one side 
of hole file to depth of about 1/16 inch. 
Take another piece of brass 1 inch 

long, 3/8 inch wide and on one side at 
ends file to a depth of 1/16 inch or less, 
and 3/16 inch long.  Take a piece of 
spring brass 2 1/2 inches long, 3/8 inch 
wide and solder ends in these notches as 
per diagram. File off superfluous solder 
flush with brass piece 2. 
Now solder this to flat surface on No. 

1 and attach a handle or knob to top and 
you have a strong and neat slider. 

NE W WIRELESS INSULATOR. 
A new non-leaking insulator for wire-

less, especially as used for powerful 
high tension work, is described in Pat-

ent No. 949,604, just issued to Louis 
Steinberger. 
This insulator presents many novel 

features and will no doubt come into 
extensive use in large plants. 
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HO W TO MAKE A GALVANOM-  Fasten these two pieces to a and b. whose 
dimensions are 1/2 inch wide and 3/4 
inch high and 2 inches long, and cut a 
quarter of an inch square notch around 
the two sides of the pieces "a" and "b" 
ot Fig. 1, as shown by figures 3 and 4. 
After you have all the parts put them 

together, using glue or  brass  screws. 
Don't use any iron or steel in the con-
struction of this instrument. After you 
have it put together wind about 200 turns 
of No. 27 or 28 magnet wire in the 

e. 

ETER. 

1-

Get a good pocket compass, diameter 
1 1/2 inches, and of about 1/4 inch thick-

ri E.. 

/A I I 

'A+ 

-FiGr. a-

ness. Next cut two pieces of wood the 
sizes of which are 1/4 inch thick, 7/8 

; 

M r. 
-Fiq. 4.7 

inch wide, and 2 1/2 inches long, which 
correspond to c and d on the diagram. 

M.E. 

groove which you made, and fasten the 
two ends of the wire to two binding 
posts. After you have wound the wire 
the compass will just fit under the wire 
and between the blocks a and b. 
Contributed by  CLARENCE LYNN. 

-FIG,. 5'7 

AN ELECTRIC ALARM. 
First make a wooden frame, includ-

ing base and standard, out of any wood 
that is at hand according to dimensions 
given in fig. 1. Attach the standard to 
the base by means of 1 yt in. screws 
screwed up through the base, the heads 
of the screws should be countersunk in-
to the base. 
Now procure a glass tube about V8 in. 

internal diameter and 20 in. long, bend 
it into the shape shown in fig. 2. Now 
pour mercury into the tube by the aid 
of a paper funnel so that the lower 
bend shall be full and extending about 
2 in. up on both sides. 
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Take a length of iron wire, or better 
platinum, about 2 ft. No. 28; insert it in 
end A fig. 2, and push it through till it 
comes to bend B.  This is for the per-
manent contact. The end A of the glass 
tube is now placed in a glass vial or 
common bottle of about 1Y2 oz. capac-
ity through the cork and the end of the 
wire taken back through the cork. The 

-FIG. 1-
M E 

whole  is then carefully sealed with 
sealing wax. 
The bottle and tube are now mounted 

on the frame.  A movable contact is 
inserted in the end C fig. 2. Both wires 
are taken to two binding posts which 
should be placed on the base.  A scale 
can be placed on the standard behind 
the tube and graduated by comparison 

M E. 
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with a standard thermometer at various 
temperatures.  The  apparatus  when 
completed, will look like fig. 3. 
Supposing a rise in temperature oc-

curs.  The air in the vial expands, con-
sequently moving the mercury in the 
tube towards the left arm. The amount 
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of movement will depend on the varia-
tion of temperature; when the mercury 

M E. 

makes contact with the wire it closes 
the circuit and will ring a bell, light a 
small lamp or operate any electrical ap-
paratus. 
It is of course understood that the 

tube A at H must fit tight, the same be-
ing true of cork G, so that no air can 
escape. 

Contributed by P. I. EMERY. 

HELIX CLIP. 
A helix clip made as per following di-

rections is sure to give satisfaction: 

COTTER PIN 

•••• 

H.S. 

Nu-r 

HANDLE 

Secure at any hardware store a one-
inch cotter-pin, hold the sides apart and 
file a notch of suitable size one-quarter 
inch from the end. 
Put a battery binding post through 

the eye; and put on nut and insulating 
handle as per drawing. 
This insulating knob will enable ad-

justment to be made while coil is in op-
eration. 

Contributed by W. H. HALE. 

A SIMPLE LEAD-IN. 
Most experimenters in the "wireless 

field" find trouble in making a suitable 
lead-in for their wireless station.  I 
have found a very simple method of 
making one that answers the purpose 
very well and will try to describe it to 
the readers of MODERN ELECTRICS. 
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I first procured an empty beer bottle 
and tying a string saturated with gaso-
line near the bottom of the bottle, hold-
ing it upside down, I allowed it to burn 
until  the  bottle  became thoroughly 
heated at that end. Next taking a cold 
chisel (though any piece of iron will 
do) I dropped it into the bottle, thus 
breaking out the bottom.  Then taking 
a piece of rubber-covered wire, I put 

E 

it through the bottle, first placing a 
porcelain tube in each end of the bottle. 
I next filled it with melted paraffine. To 
prevent the paraffine from melting and 
running out, a thin layer of plaster of 
Paris may be placed in the end of the 
bottle. This I find makes a very good 
lead-in and hope it will be of use to 
many experimenters. 
Contributed by EUSTICE BERNHARD. 

SIMPLE SWITCH. 
Inclosed please find sketch for a sim-

ple switch for changing a loop antenna 
for receiving to a straight way for send-
ing. A standard 25 ampere 3 pole D. T. 

front connection fuseless switch has been 
used by me. Binding posts 1 and 2 are 
short-circuited with a copper bar or 
wire.  This is a very simple switch and 
works very well.  Throw to right for 
sending, to left for receiving. 

Contributed by FRANK L. GOHL. 

AN ELECTROPHORUS. 
The following simple apparatus is one 

of the earliest electric machines and was 
first used by Volta: 
Procure a shallow pan (one of your 

mother's pie tins will do) and fill it full 
of melted resin.  A pound of resin 
will be needed and costs about a dime. 
It can be purchased at any supply house. 
When the resin has set, put it aside and 
get a woolen rag. Also get a tin cover 
from an old coffee can, about 5 in. in 
diameter and holding its center in a 
flame, put a stick of sealing wax on this 
spot for a handle.  The wax will melt 
and stick fast and makes a good handle. 
To operate, rub the resin with the 

woolen rag; put the can cover on top of 
the resin, holding it by the sealing wax 
handle; touch the metal cover an instant 
with your finger and lift off by the seal-
ing wax handle.  The cover is now 
charged  and  will  discharge  when 
brought near a conductor. In dry weath-
er it gives about a 3/16 spark.  It can 
be used in place of a buzzer test in 
your wireless set by simply discharging 

BAR Or SEALING WAX. 

'Ts NI COVER 

ROSIN. 
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it to your body, or to the ground by 
means of the gas pipe. With it, one can 
do a number of experiments, .such as 
attraction and repulsion, charging  a 
small Leyden jar, etc. 

Contributed by PHILIP EDELMAN. 

A SIMPLE COIL WINDER. 
Amateurs who have to wind magnets 

or sections for spark-coils are often 
puzzled because they have not a lathe 
or magnet winder with which to do it. 
The following is a very simple and effi-
cient form of a winder and gives good 
results: 
An ordinary hand drill is clamped in 

a vise by the handle. 'A screw with the 
head cut off is screwed into the hub of 
the magnet to be wound and the other 
end clamped in the drill chuck.  The 
winding is accomplished by fastening 
the wire to magnet and turning the drill 
handle, at the same time guiding the 
wire, fig. 1. 
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For winding sections for spark coils 
the apparatus shown in fig. 2 and 3 is 
necessary. The size of plates A 1, A 2, 
will depend on the size of sections to be 
wound.  The size of the washer C will 
depend on the size of primary over 
which the sections are to be placed. As 
the thickness of an ordinary section is 

MAGNET  

- F IG 1-

HAND DRILL 

r. 

VISE 

one-eighth of an inch the thickness 
of the washer should be the same. 
The plates should be round, of some 
stiff  metal  preferably  No.  20, B. 
and S. brass.  The whole arrange-
ment is clamped  between two  nuts 
B 1 and B 2, on an 8-32 or 10-32 

-F 
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screw,  which  is  clamped  in  the 
drill chuck E.  A hole is bored in the 
plate A 2 to allow the wire D to pro-
trude, Fig. 2 and 3. When the section 
is wound the nut B I is removed and the 
whole section with the  metal plates 
slid off the screw.  It is laid on a level 
surface and the plate A 2 carefully re-
moved.  The washer is next taken out 
and the section slid off the plate A 1. 
The sections are then laid aside until 
the requisite number has been wound. 
Contributed by IRVING C. BENTON. 

A SIMPLE RHEOSTAT. 
A rheostat that will put resistance in 

circuit gradually and not by jumps, can 
be made from three binding posts taken 
from old dry cells, a lead pencil (differ-
ent grades of leads giving different re-
sistances), and a strip of brass or cop-
per 7)0/4 in. and about 1/16 in. thick, 
pointed at one end to receive a handle, 
the other end drilled to receive a bind-
ing post.  All metal contacts should be 
brightened up before using, and the 
wood shaved off at each end of the pen-

cil, leaving the lead exposed to make 
contact with the binding posts. 
The base of hardwood should be 

about 8Y2x7 in. and Y4. in. thick.  The 
pencil should be split in half, taking care 

LEVER 
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SPLIT PENCIL 
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BINDING POST 

that the lead is not broken in so doing. 
The pencil is fastened under the binding 
posts as shown in the illustiation. 
When  putting  the  binding  posts 

through, connections should be made at 
the back as there will not be any room 
in front. 

2 
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To keep the lever from loosening, the 
nut should be screwed down, and then 
the thumbscrew tightened.  The resist-
ance of this rheostat is from 50 to 80 
ohms. 
Contributed by CHAS. H. CHURCH. 

A "TROLLEY CALL." 
For those living on a car line the 

piece of apparatus described below may 
help you remember when a car is com-
ing. In the diagram No. I, R. is a com-
pass.  The needle should be removed 
and plated with silver.  (Any jeweler 
will plate it at a small cost.)  It should 
then be replaced and two brass tacks 
driven up through the bottom of the 
base one on each side of the needle, B. 
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Fig. 2. Fig. 3 shows the standard C on 
which the needle A rests. One wire H 
is fastened to the tacks, another is fas-
tened to C. These are connected to the 
binding posts as shown in Fig. 1. 

-   M.E. 

The instrument must be placed in 
such a manner that the needle will rest 
between the tacks, touching neither. 
Connect it in series with a bell and bat-

M E. 

tery 
that 
Fig. 

FIQ 2-
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as shown in Fig. 1. It is evident 
any number of bells can be used. 
1 shows the "Call" complete. Close 

k • 

ME.  —FIG,.3 — 

the switch N now. When a car is com-
ing the magnetic action of the motor 
Nvill cause the neetile to deviate, touch-

ing one of the tacks and therefore clos-
ing the circuit and causing the bell to 
ring.  If directions are followed closely 
the bell should ring when the car is 500 
to 1,000 feet distant, depending upon 
the power used by the car. 
Contributed by FRANK G. PARKER. 

A SIMPLIFIED AERIAL SWITCH. 

Finding the construction of a good 
aerial switch as described by others, 
both expensive and difficult to make, I 
decided to construct one according to 
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my own ideas, and the result was both 
satisfactory  and  inexpensive,  so  I 
thought others might be interested in it. 
Not much description is necessary be-

sides the drawing, except that it is com-
posed of a D. P. D. T. switch, using 
both clips and knives, while the switch 
arm is made of wood. 
The fibre bridge is supported by two 

wooden columns, one on each side of 
the switch arm; while at the back of the 
switch arm is a heavy brass hinge. 

Contributed by PAUL MOORE. 

A SIMPLE HOT WIRE AMMETER 
(ContAnued from Page 577) 

the wires expand they allow the springs 
to contract, which draws the pointer to-
wards them, and as can be seen by a lit-
tle study of Fig. 4, the pointer will move 
to the left.  This ammeter will work in 
any position, but works best in a hori-
zontal one. 



Illobrrit Eirrtrius 

H. GERNSBACK, Editor 

Vol. No. 2 

APRIL  1909  MARCH  1910 

Modern Electrics Publication 

84 WEST BROAD WAY 

NEW YORK CITY 



Alobrrtt Elrrtrir 

IN D E X. 
No. 

A. 
Page.  No. 

5 Acid in Electrolytic Detector   209 
1 Aerials, Noisy    26 
6 Aerials, Construction of, Aerial Supports   249 
8 Aerials, New Wrinkle in   372 
8 Aerial Insulation   398 
9 Aerial Insulator, a Cheap   451 
10 Aerial, Brass Bed as   473 
11 Aerial Pole, Apartment   620 
4 Airship Control, Wireless   156 
4 Airship Orentation by Wireless   156 
9 Airships and Wireless Telegraphy   409 
5 Airship Run by Wireless   202 
1 Aerophone Work, Majorana   3 
1 Aerophone Devices, French Wireless Tele-

graph and   18 
1 Aerophore, Automatic Signaling Device, The  21 
3 Aerophone Automobile, First   95 
3 Aerophone Work, Recent   104 
6 Aerophone, Arrangement, New   270 
4 Aerophony in France   158 
4 Aerophony, Recent Developments in   162 
6 Accumulating Circuit for Wireless   271 
9 Aerial, The Construction of an Efficient   419 
12 Alarm, An Electric   582 
3 Alarm, Novel Electric Safe   98 
4 Alternating Current Battery   149 
8 Alarm, Wireless as Burglar   366 
10 Alarm, Electric Fire   478 
11 Alarm, Fire System   626 
12 Amateur Defense   511 
3 Amateur Defense of Interference   113 
12 Amateur, Helps for the   681 
12 Amateur, Hot Wire, A Simple   577 
5 Amateurs Not to Blame This Time   199 
6 Amateur Meddling   260 
11 "Amateur, Stifling, .i he Wireless"   522 
2 Ammeter, Pivotless Hot Wire   64 
10 Ammeter, The Construction of a Hot Wire  467 
4 Antennae   159 
5 Antenna, The Lonstruction of a Relay   212 
6 Antenna Switch, Construction of Loop   254 
6 Antenna, Simple Method of Converting Loop 

to Straightaway   269 
3 Antertnae   
6 Apparatus Generating High Frequency Cur-

rent   268 
4 Apparatus, Dr. Branly's New   139 
8 Apparatus, Wave Form   362 
10 Apparatus, Dr. Korn's   458 
8 Arc for Radiophony   366 
3 Association Buttons   113 
3 Automobile, First Aerophone   96 

6 Balloon, Dirigible, Controlled by Wireless  252 
8 Base, How to Make a Marble   358 
7 Battery, Thermo, for Potentiometer   309 
8 Battery, Remarkable New Power   353 
1 Battery, Cadmium Storage   6 
3 Battery, Simple Home-Made   107 
4 Battery, Alternating Current   149 
7 Battery. Gauge, A Home-Made   300 
3 Batteries, Concerning Storage   99 
5 Battery, New   203 
3 Battery, New French   105 
8 Battery, Can a Galvanic, Furnish Alternating 

Current ?    359 
9 Battery, Electrolyte, New   416 
6 Batteries, Simple Method to Seal   270 
11 Battery Wax   528 
4 Battery, Construction of an Efficient Storage 142 
5 Base Making   196 
2 Barometer, Electric   52 
3 Battleships, To Destroy with Magnets   97 
10 Bed, Brass, As Aerial   473 
11 Beginners, Simple Device for Wireless   524 
6 Block Signal System, a Wireless   271 
3 Book Review   111 
3 Buttons, Association   113 

Page. 

6 Cable, New Telephone   270 
3 Cables, New Idea in Telephone   111 
10 Calls, Government Changes   464 
3 Carbon Melted at Last   100 
7 Carborundum, Green   311 
10 "Cat Tickler," The   479 
11 Cement, hard—soft   528 
6 Circuits, A New Idea in Receiving   267 
8 Chart, Communication   373 
5 Check, Can Sign, by Wireless   204 
7 Clamps. Making Test   302 
11 Clip, A Helix   532 
1 Clocks of Paris, The Electrical   18 
I Coil, Unique German Induction Flame Arc 

Interrupter   305 
1 Code, New Amateur   15 
2 Coil Construction   56 
8 Coil, Improved Tuning   375 
4 Coil, New Induction   156 
9 Coil, Secondary, Impregnation   413 
11 Condenser, Home-Made Variable   531 
8 Condenser, New   351 
11 Condenser, Charging with a Spark Coil   555 
6 Condenser,  Adjustable,  For  Transmitting 

Circuit   265 
11 Condenser, An Efficient Sending   621 
8 Condenser, Variable Mica for Detectors   360 
8 Condenser, Transmitting    374 
11 Condenser, Variable Sending   530 
5 Condenser, variable   214 
1 Condenser, How to Make a Revolving   19 
4 Condenser, New   157 
10 Condenser, New. for High Tension   466 
7 Condenser, Construction of a Rotary Variable 303 
5 Condensers, Method of Testing Short Circuited 205 
10 Condenser, Construction of a Sending   468 
1 Condenser Phenomena   25 
12 Condenser, Position of Electric Oscillations, 

for the   563 
6 Condenser, Semi-Variable   256 
11 Compound for High Tension Condensers, A 

Non-Hydroscopic   525 
3 Correspondence   102 
4 Correspondence   154 
12 Correction     609 
3 C. Q. D. Medals   119 

9 Detectors     415 
5 Detector, Novel   206 
6 Detector, New   267 
8 Detector, Simple   376 
8 Detector, New   352 
5 Detector, Acid in Electrolytic   209 
3 Detector, Perikon   106 
9 Detector, Silicon   426 
10 Detector, Simple   477 
2 Detector, Novel    49 
5 Detector, Construction   209 
11 Detector Board. Selective   525 
10 Detector, Combination    479 
10 Detector, How to Make an Improved Silicon 469 
10 Detector, How to Make a Universal   472 
11 Detector, New Rossi   513 
11 Detector Operates Relay, Electrolytic   516 
2 Detector, Novel Wireless   59 
3 Detector, Lightning   103 
7 Detector, Improved Electrolytic   318 
11 Detector, Improved Silicon   631 
11 Detector, Simple  ilicon   529 
2 Dictograph, The   50 
11 Device, New High Frequency   517 
11 Device for Wireless Beginners, Simple   524 
1 Device, French Wireless Telegraph and Aero-

phone   19 
10 Discharge Effect, a Novel   477 
7 Drill, Handy Glass   311 
5 Dynamo, Experimental Magneto   270 
9 Dynamo, How to Convert a D. C. Into an 

A. C. one (correction, 463, No. 10)   407 
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E 

8 Earthquake Recorded by Wireless   363 
7 Economizing the Time of the Busy Executive 317 
3 Eiffel Tower Plant, New   92 
11 Effect, an Odd   516 
12 Eiffel Tower Sends Signals   573 
10 Electric Shocks Revivify a Rabbit   457 
9 Electric Waves, The Measurement of   422 
2 Electric Waves, The Directive Control of  60 
9 Electricity, New Method to Generate   417 
8 E.ectrical Show in New York, The   355 
3 Electricity, Sterilizing Milk by   105 
3 Electro-Magnet for Batteries, A Powerful   95 
8 Ether of Space   356 
9 Electrolyte, New Battery   415 
7 Experiment, An Interesting   315 

12 Flasher, A Clever 573 

G 

3 Galvanometer, A Sensitive   110 
12 Galvanometer. How to Make a   582 
10 Galvanometer Needle, Revolving   478 
7 Gauge, A Home-Made Battery   300 
12 Generator. The Penkert   572 
7 Glass Drill. Handy   311 
11 Glass, To Smooth Edges  528 
11 Government Sometimes Offends   523 
4 Guiding Vessels at Sea   149 

3 Headband, How to Make   
11)  Helix, A Unique Transmitting for Wireless 

Signaling   
12 Helix Clip   
11 Helix Clip, A   
10 Hints, Tuning Coil 

109 

473 
583 
532 
478 

9 Idea, A New   425 
10 Idea. Have You a New?   473 
10 Inertia, The Mastery of   455 
9 Insulator, A Cheap Aerial   451 
8 Insulation Aerial   398 
S Illusion. Optical   375 
1 Indicator, A New Speed   29 
6 Insulator. Aerial   269 
12 Insulator. New Wireless   581 
6 Interrupters    247 
7 Interrupter, A Unique German Induction Coil 

Flame Arc   306 
8 Interrupter, New Mercury   268 
11 Interrupter. Simple Wehnelt   532 
3 Interference, Amateur Defense of   113 
S Instruments, An Interesting Test of Wireless, 

During Hudson-Fulton Celebration   371 
7 Instruments, Tests at Brant Rock of Wash:ng-

ton   307 
5 Invention. Believe Marconi Has a Great   199 

10 Key, A Hero of the Telegraph   
5 Key, Attachment for Wireless   
12 Rey Sends Vhen Open   
6 Key. %Virelecc 
12 Kickbacks. Precaution Against 

r. 

461 
215 
572 
246 
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G Lamp, An Automatically Lighting Refrigt•r-
ator   257 

4 Lamps, Life of Frosted   147 
7 Lamps. Lighting on High Tension Circuit   324 
Ft Lamp, Lighting With Spark Coil   379 
4 Lamp. The Tuba   147 
12 Lead-in, A Simple   683 
7 Lecture Set, A   308 
6 Letter, An Original   263 
8 Leyden Jar, Novel   366 
11 Leyden Jar, An Inexpensive   531 
11 Light, The White "Moore" for Color Match-

ing   509 
10 Lightning, Bead    461 
4 Light, Ultra Violet   164 
5 Lightning Protector, Wireless   207 
7 Locomotive, How to Build a Third  Rail 

Model   806 

Page. 

3 Magnetoscope, The     101 
5 Magneto Dynamo, Experimental   207 
8 Marble Base, how to Make   358 
6 Marconi Station Burns, Service to Europe 

Stopped   259 
8 Marconi Stations Sold   375 
7 Marconi's Wireless Plans   309 
6 Mars, What Can We Say to and How?   262 
6 Medicine, Wireless   252 
4 Message From Mars?  No, From Hawaii!   149 
8 "Modern Electrics"   367 
9 "Modern Electrics" More   424 
6 Motor, A Simple Induction   251 
9 Motor, How to Convert a D. C. Dynamo or, 

Into an A. C. one (correction, 463, No. 10) 407 
10 Motor, How to Make a Home-Made Rever-

sible 
5 Meters, New Hot Wire   204 

0 

7 Operator, The Automatic   
8 Optical Illusion   
11 Oscillations, High Frequency   
7 Oscillations, New Method of Producing High 

Frequency   

481 

314 
375 
517 

318 

2 Paraffine Tape    69 
3 l'aris-American Wireless Now   104 
5 Paris-American Wireless a Fact   203 
8 Pencil, Luminous   367 
12 Perpetual Motion, Electric   573 
1 Phenomena, Condenser   
1 Philadelphia City Wireless   15 
6 'Phone, Loud Speaking  269-270 
6 'Phone for U. S. Navy, Wireless   272 
8 'Phone Lines Catch Wireless kessages   367 
11 Portable Receiving Set   511 
2 Potentiometer for Wireless Telegraphy   68 
6 Potentiometer for Wireless, Revolving   264 
3 President Saves An Hour Every Day, How 

The    127 
4 Pictures by Wireless   156 
5 Protector, Wireless Lightning   207 
11 Pole, Apartment Aerial   520 

25 

8 Radiophony, Arc for   366 
10 Radiophone, Metropolitan Tower   464 
9 Radiophone, The Colin & Jeance   414 
11 Radio-Telephone, Dr. DeForest's New   507 
5 Receiver, Musical Wireless   197 
11 Receiving Set, Portable   511 
3 Recorder, Wireless    108 
1 Record, New Wireless   11 
10 Rectifier, A Simple   478 
10 Rectifier, New   466 
8 Records, New Wireless   370 
11 Relay, Electrolytic Detector Operates   516 
5 Relay, How to Make a Polarized   194 
1 Relay, How to Make a Wireless Control   16 
5 Relay  for  Converting  Loop  Antenna  to 

Straightaway   212 
7 Resistance, Adjustable Inductive   320 
12 Rheostat, A Simple   585 
11 Rheostat, How to Make a   528 
4 Rheostat, Novel   158 

9 Signaling, Automatic Wireless   416 
10 Signaling, A Unique Transmitting Helix for 

Wireless   473 
3 Signal Service Telegraph   110 
6 Signal System, A Wireless Block   271 
2 Signaling to Mars   47 
3 "Signaling," Wireless    112 
1 Sleep, New Experiments Producing   fi 
11 Slider, A Good Tuning Coil  513 
10. Slider, Tuning Coil   477 
11 Slider, To Construct a Tuning Coil   533 
7 Sounder, Circuit   315 
10 Spark Gap, a Muffled   462 
11 Spark Coil, Charging a Condenser With  555 
6 Spark Gap, A Novel Non-Skating   266 
7 Spark Gap, New   320 
9 Spark Gap, New Marconi   417 



No.  Page. 

12 Spark Telegraphy vs. Wave Telegraphy 
3 Static Machine, A Modern   
10 Static Experimental Apparatus   
2 Statics, To Get Rid of   
3 Sterilizing Milk by Electricity   
3 Storage Batteries, Concerning   
3 Switch, A Handy   
4 Switch, A Novel   
11 Switch, An Electric Time   
2 Switch, Battery   
9 Switch, Bi-Polar Selective   
11 Switch, Reversing   
12 Switch, Simple   
12 Switch, Aerial, a Simple   
12 Switch, Aerial, A Simplified   
9 Switch, Wireless   
3 Switchboards, Construction of Small   
6 Switch, Construction of Loop Antenna   
6 Sunlight, Harnessing   
4 Static Machine, The Construction of a (cor-

rection, 207, No. 5)   
9 S. S. Korea Makes Good   

2 Tape, Paraffine   
4 Tele-Autocopist   
5 Telefunken System, The New   
3 Telegraphy, New Multiplex   
8 Telegraph, Seeing by   
3 Telegraph, Signal Service   
G Telegraph System, A Combined Open and 

Closed Circuit   
4 Telephone, Automatic Ringing Battery   
5 Telephone, A Loud Speaking   
7 Telephone, Compact Field   
6 Telephone Cable, New   
7 Telephone Equipment for Rural Lines, The 

Elements of a   
2 Telephone, Freak   
1 Telephones, Loud Talking   
10 Telephone, Sensitive   
1 Telephone, The Sensitivity of the   
1 Telephone System, A   
11 Telephone, Marvels of the   
10 Telephone, New Loud Speaking   
8 Telephotographic   
9 Telvision and the Telephot   
3 Time by Wireless to Sea   
7 Torpedo Run by Wireless   
6 Torpedo, Steered by Ultra Violet Rays   
5 Torpedo, Wireless Dirigible   
5 Torpedo, Wireless   
9 Transformer   
12 Transformer, A Small   
11 Transformer, A Tuning   
7 Transformers, Open or Closed Core, Which? 
6 Transformers, Oscillation   
1 Transformer, 250 Watt Closed Core   
11 Transformer, Unipolar   
8 Transmitter. Novel   
12 Trolley Call, A   
10 Tuning Arrangement, New   
8 Tuning Coil, An Improved   
10 Tuning Coil Hints   
11 Tuner, Novel   
12 Tuner, Pancake   

V 

2 Vibrator, Construction of an Independent   
10 Vibrator, Ilow to Build an Efficient   

8 Wave-Form Apparatus   
12 Wave Control Device, German   
7 Waves, New Method for Influencing Emitted 
10 Wave-Meter, Marconi   
11 Wax, Battery   
11 Woodwork. Finishing of Wireless Apparatus 
5 Words, 45,000 per Hour   
12 Winder, Coil, A Simple   
7 "Wireless, A Pocket"   
6 Wireless, Accumulating Circuit for   
8 Wireless Waves Made Visible   
12 Wireless Association of Milwaukee   
1 Wireless Age, The   
4 Wireless Airship Control   
5 Wireless Waves Can be Seen   

No.  Page. 

567  5 Wireless, Airship Run by   202 
98  11 "Wireless Amateur, Stifling The"   522 
479  5 Wireless Apparatus, New French   210 
63  9 Wireless Association, Hartford   421 
105  10 Wireless Association, Intermountain   464 
99  8 Wireless as Burglar Alarm   366 
103  8 Wireless Association of New Orleans   379 
154  11 Wireless Association, Texas   508 
530  n Wireless Association of Washington, D. C , 
73  Technical   512 
411  1 Wireless Banquet   24 
529  10 Wireless Bill, New   476 
584  6 Wireless Block Signal System, A   271 
568  2 Wireless on Canal Zone   59 
586  3 Wireless, College Course in   108 
424  6 Wireless Control, English   270 
98  3 Wireless Danger, No   107 
254  3 Wireless Defeats Strike   109 
243  5 Wireless Dirigible Torpedo   199 

8 Wireless, Duplex   3133 
151  11 Wireless, Duplex   517 
421  10 Wireless Effective, Hen   476 

8 Wireless Energy, Storing   364 
1 Wireless, French Study   24 
6 Wireless Ilero Dies in Saving 128 Lives   261 

69  8 Wireless, High Speed   369 
156  2 Wireless Hints for the Experimenter   66 
201  4 Wireless In China   148 
105  6 N1 treless In Safe   271 
369  6 Wireless Law, New French   203 
110  11 Wireless vs. Long Distance Telephone and 

Telegraph    526 
259  5 Wireless Lightning Protector   207 
155  9 Wireless Man, The Lay of   418 
208  1 Wireless March   17 
319  6 Wireless Medicine   252 
270  9 Wireless, New Maver's   410 

3 Wireless, New York to Chicago, First   112 
321  1 Wireless, Night Air Full of   17 
53  10 Wireless, Novel    480 
9  5 Wireless Operators    193 

465  3 Wireless Operator, Youngest   101 
23  6 Wireless 'Phone for U. S. Navy   272 
14  5 Wireless Plant, The Nauen   191 
512  6 Wireless Plant, New German   268 
475  6 Wireless Plant, School to Have   250 
364  11 Wireless Pocket   515 
403  8 "Wireless Powerless"   370 
104  5 Wireless Receiver, Musical   197 
312  12 Wireless Receptive System, Duplex   569 
267  1 Wireless Record, New   11 
199  8 Wireless Records, New   370 
203  3 Wireless Recorder   108 
418  4 Wireless Saves 410 Passengers   154 
574  9 Wireless Signaling, Automatic   416 
519  4 Wireless Stations About New York (Hotel 
301  Plaza)   161 
245  7 Wireless Stations About New York (Station 
12  at 42 Broadway)   313 
515  6 Wireless Stations About New York (Waldorf-
364  Astoria)   253 
585  1 Wireless Society, New England   24 
463  7 Wireless Station in Spain, New   323 
375  5 Wireless System, A Conductive (correction, 
478 266, No.  )   216 
530  6 Wireless Ship Law   246 
576  6 Wireless System, Navy's New   253 

10 Wireless St. Petersburg-Vladivostock    466 
9 Wireless Telegraphy, Airships and   409 
9 Wireless Telegraphy, Heroes of (correction, 

58  464, No. 10)   412 
474  1 Wireless Telegraphy and Aerophone Device, 

French   18 
11 Wireless, To Use Common Telephone Re-

ceiver for   527 
362  10 Wireless Telegraph, National Board Proposed 471 
570  5 Wireless Torpedo   203 
319  5 Wireless Transformer, A New Type of   198 
465  3 Wireless Tele-Mechanics   112 
528  2 Wireless Transmitter, An Automatic   53 
518  1 Wireless, To Supervise   11 
203  3 Wireless Signaling   112 
584  7 Wireless Telephone   316 
302  6 Wireless Telephone Booth Held Whisky   252 
271  7 Wireless Telephone in the Navy   310 
365  7 Wireless Telephone and Telegraph Service, 
575  An American Combined   299 
11  12 Wireless Visible in Arc Light   572 
156  2 Wireless vs. Wire Telegraph   101 
204  4 Wireless, Airship Orentation by   156 
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111 trrirag 0.rirgrapil Trattrst 
Our wireless Station and our Laboratory Contest will be continued every month until further notice.  The 

best photograph for each contest is awarded a monthly prize of Three ($3) Dollars. If you have a good, 
clear photograph send it at once; you are doillg yourself an injustice if you don't.  If you have a wireless 
station or a laboratory (no matter how small) have a photograph taken of it by all means. Photographs not 
used will be returned in 30 days. 

PLEASE NOTE THAT THE DESCRIPTION OF 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 WRITTEN BY PEN.  DO NOT USE PEN-
CIL.  NO DESCRIPTION WILL BE ENTERED IN THE CONTEST UNLESS THESE RULES 
ARE CLOSELY ADHERED TO. 

It is also advisable to send two prints of the photograph (one toned dark and one light) so we can 
have the choice of the one best suited for reproduction. 

This competition is open freely to all who may desire to compete, without charge or consideration 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 
Inclosed please find flashlight photos 

of my wireless station.  The whole out-
fit I constructed myself, with the excep-
tion of head phones and switches. 
My aerial consists of eight No. 12 

stosi LirmAsurat 
bare copper wires 50 feet long and one 
foot apart, strung from iron pipe masts 
on the roof.  The iron pipe masts are 
made of PA inch pipe, supported by 
guy wires.  On each end of my aerial 
wires I have springs which always keep 
the wires tight and allow for shrinkage 
of the ropes in rainy weather. 

'fix receiving instruments consist of 
two double slide tuning coils potentiome-
ter, electrolytic, silicon and carborun-
dum detectors which I have on separate 
switches so that I can cut in any one I 
want to use, a pair of 1,000 ohm receiv-
ers, fixed condenser, variable condenser 
(rotary type). 

I also have a coherer, relay and 
sounder which give very good results for 
short distances, all of which are on the 
table in the picture. 
Under the table in the center is a six-

inch spark coil, to the right a sending 
helix, 20 turns of brass ribbon, wound 
on an eight-inch drum; over the table 
to the right of the picture is the spark 
gap and Leyden jars; the key is on the 
corner of the table.  With this outfit I 
can send 50 miles and receive from 300 
to 500 miles. 

THOMAS MCGRATH. 
New York City. 

HONORABLE MENTION. 
Enclosed please find flashlight photo 

of my wireless statioti located in the 
attic of my home in Newark, N. J. 
Most of the instruments are home-

made, built after diagrams and cuts 
published in MODERN ELECTRICS and 
other magazines pertaining to wireless. 
The instruments on the table are as 

follows:  Sending 1-inch and 1Y2-inch 
induction coils, Ducretet key, seven-
plate condenser (adjustable),  anchor 
gap, rheostat, adjustable Leyden jar con-
denser, and Gernsback interrupter. 
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Receiving:  2,000 ohm receivers on 
headband, 1,000 ohm receivers on head-
band, separate 85 and 75 ohm receivers, 
350-meter  tuner,  1,200-meter  tuner, 
fixed condenser. silicon. carborun(lum, 
electrolytic and ferron detectors, also 
Bunnell box sounding relay and giant 
sounders which I use in connection with 
experiments. 
The large tuner is also used mostly 

for experiment. 
Wm I). FINKELSTEIN. 

New Jersey. 

HONORABLE MENTION. 
Enclosed please find photos of my 

wireless station, engine and dynamo. 
The dynamo is used to charge my stor-
age batteries. 
The wireless apparatus consists of 

transmitting and receiving instruments. 
For transmitting I have an E. I. coil 
transformer, which works excellently, a 
plate variable condenser, tuning helix, 
zinc spark gap.  The coil has a high 
speed  vibrator  with heavy platinum 

contacts.  I use a heavy telegraph key 
to operate the coil and seven storage 
cells to supply current.  From the sec-

ondary terminals of the coil I can get 
a heavy flame of fire about an inch long. 
By using a glass plate condenser this 
spark can be cut down to a white flash 
from a quarter to an eighth of an inch 
in length. 
My receiving instruments consist of 

five detectors, tuning coil, variable con-
denser, potentiometer. a pair of 3,000 

ohm receivers and selective switch wi 11 
which any one of the five detectors may 
be used with their different kinds of 
crystals.  Silicon, molybdenite and car-
borundum are the crystals I am using, 
together with others I am testing.  I 
have a Massie set of instruments con-
nected so that they may be used for 
short distances. 
My aerial consists of a pole fifty-five 

feet high, with four aluminum and four 
copper wires suspended from the top of 
the pole to the house. 
I construct nearly all of my instru-

ments, obtaining my ideas from MOD-
ERN ELECTRICS, which I think is the 
best magazine for a beginner and ex-
perimenter. 

HARL.".:: S. W EBSTER. 
Columbus, Ohio. 
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HONORABLE MENTION. 
The accompanying picture shows my 

wireless set with which. I have had very 
good success, owing largely to the many 
helpful hints  and diagrams found in 
MODERN ELECTRICS. 
My antenna is made of No. 1-1 alu-

minum wire and is 50 feet high.  As I 
live only twelve miles from New York 
and near many amateur and commer-
cial stations, there is very little time 
that there isn't some messages in the air. 
My transmitting set (at the left) con-

sists of an E. I. Co's. one-half inch 
spark coil, a home-made zinc spark gap, 
with place for glass tube condensers, a 

helix, heavy contact key and a S. P. 
switch conveniently placed at the right 
of the key for turning off the current. 
A porcelain base D. P. D. T. switch 
(shown in front of the coil) is used to 
throw the aerial and ground to either 
sending or receiving. 
The receiving instruments are a pair 

of 2,000 ohm head receivers and a vari-
able condenser of Electro Importing Co. 
make, a silicon detector, and a loose 
coupled tuning transformer, a large sin-
gle slide tuning coil of my own con-
struction. I also have a 2 M. F. West-
ern Electric fixed condenser, an E. I. Co. 
rheostat, a coherer and decoherer. a re-
lay and a carbon detector and 75 ohm 
receiver.  I have a hot wire ammeter 
(shown behind the variable condenser) 
which I made from an article in MOD-
ERN ELECTRICS. 
In my early experiments I made a 

small portable transmitting set from a 
medical coil. with an aluminum spark 
gap and condensers. 
The push button at the left of the ta-

ble is for a testing buzzer.  I have a 
miniature Tungsten light, with a pull-
chain socket and reflector over the table. 
The aerial is grounded when not in use 
by a double throw switch. 
I am a member of the Wireless Asso-

ciation of America, also a subscriber to 
MODERN ELECTRICS, which I think is the 
best magazine published on wireless. 

FRED J. MCKINNEY. 
New Jersey. 

HONORABLE MENTION. 
Enclosed is a flashlight of my wire-

less, which I have constructed from data 
published in MODERN ELECTRICS  and 
other smaller publications. 
At the left of the photo is the 

receiving transformer, at the right an 
E. I. Co. coil, and a helix wound with 
No. 6 copper wire. MODERN ELECTRICS, 
the only electrical magazine I subscribe 
to, can be seen in the background. My 
key is fitted to break the receiving cir-
cuit when pressed. 
I have received Charlestown, S. C., 

several times at night. and often hear 

Washington speak to Manhattan Beach. 
Charlestown is six hundred fifty miles, 
Washington, two hundred  fifty, and 
Manhattan Beach about fifteen.  I get 
many helpful hints from M. E. and 
think that the experimental department 
has many unique ideas. 
New Jersey.  ARCHIE HENDRY. 

The Wireless Associa-
tion of America, headed 
by  America's  fortmost 
wireless men, has only 
one  purpose:  the  ad-
vancement of "wireless." 

If you are not a member as yet, do not 
fail to read the announcement in the 
January issue. No 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. 



Joseph, Mo.  Filed Apr, 21. 1909.  Serl•I No. 491.237. 

A vaporizing device compriaing en exterkw caning pro. . 
Tided with • minded lower edge, an Integml Interior woo_ 
inc joined to said onter caning at its top edge, Insu lating, 

material between mid inner and outer casings. the bot. 
tom of maid Interior easing hying mimed to provide a re. 
cc.. on Its oiler aide. an insulating base provided with a 

groove arranged to register with the rounded portion on 
laid Outer easing for aolding the inner in plice, elec tric 
henting menu. carried be the 01.0 twanged to project 

tato said reef., not 0 col. , 0O-ph-ti to re,  the coo 

rum upper edge of the I.SIEUDI rid  interior casings 
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Electrical Patents for the Month 

)7:30.937.  DISINFECTAN  plAA, E l'Ott TELEpii0NEs • occ,,,,od  al',  3.1113  VETAcill '.,tTELEGRAP  1: IIONE. 1150.701. 1.TI:cTOR FOR WIRELESS C OIIMUNICA 

Actiu m W.  LTDA.  Nov  1:10,..  Pa. and Ebsi . I'.  CONTROL. MECILiNISNI  TI1.111110NER.  Wibni  TION.  Jon. L. HOE OE Jr.. Nils York, N. V.  Files, 
Ronixecix. Loci-olivine. Old,'  Ell ,t1  iii. 1909.  Pe.  1.001110N. wheotua  W  0,,  piled Apr g. 108  Dec. IS. 1009.  Serial No 033,606, 

WM No. 481.515  So w! No 4,4,02,; ,  1. A member of • responsive device for electrical °sell. 
lat ions, convicting of the etibetence ferro a 
2 A member of a retipoomive device for electrical oscil.' 

lotionz. consisting of a compound of Iron and silicon.  

I. The combination with the trIoul ,:plere nod receiver  I. In a combined telephone and telegrephone .yetern. 
arr. of . tolop.o.o,  lok Ido, movably cep. the combin•ilon of • telephone line adapted for inter com-

ported in front of said mouthpiece and adapted to open munleation,  n lelegraphone.  means for connecting the 
and close by gravity, and a pivoted lever in connection telegraphone with the telephone line for recording the 
with said telephone and befouled by sold receiver arm telephone cone...noon. • telephone receiver and  ewitch 
to give add holder sullielent Impetus to move.  whereby said receiver may  used et will for ordinary 

950.947  ELECTRICAL  MEASURING  IN8TRIAIEN1  telephonic ronimuniontion or for listenine to • record of 

Ohunicr .1 Moto . New Vort. And Il wer lIcarz .s..  the  telePhehe  
r, 00k 1”1. N 1  nobnctors to Abbot A low. flowe.id.., 
N  1 . Maurice.1  114, 1,1. lo W. N  V  end Wm , 

Hertzberg. Brooklyn, N  V.. Wooers  Filed Mar  20. 
190, Serial No. 122.275 

1. In nn electrical maw'',..2 instru ment. the combine-
lion of 0 movable indicator. na oiv rating member adepte.1 

,to have operative connection with said Indicator when 
'incocti in one direction on13, means adapted to 'nova said 
mood. , In this direction. a eircult. . d a plurality of 
woes under tension arrong.d an d adapted  to  be  heated  

and upended simultaneously by current pa nic, throug h 

sod circuit, said %sires having connection with 'aid oper. 
Wing member and extending therefrom In opposite direr-
ion, whereby contraction thereof moves said member in 

the looperailve direction. mot Inc .. for hewing acid 
wires simultaneously  the ',onto 'n s .; clictiii. 

1140,761.  ELECTR It WELDING. BRAZING. OR SOLDER. 

1NG.  Oscan KJELLEEN, cottenborg. 8weden.  Filed 
Aug. 13, 1007.  Serial No 30' 095 

-  • 

1 The berm:, Meeribed method of %voiding, brazing or 
•olderitvg with an electrode containing soldering mater ial 
con.t.ting in lancing • current to form an arc bete.. . 
the electrode and the part• to be welded •nd then  mov ing  

the electrode in a line parallel to the part where the solder 
Is to be applied while held at • sharp angle to the line of 
movement, so that the soldering meterikl will pass from 

the electrode In • continuous stream and be appilcd in 
rows and layers to the parts to be nettled. 

P50.106.....57111RATOR FOR SPARK 0011,5  B 
iscoseg.r. Pittsfield. kin ., n..ignoo to Jaco b,. Hee.. 

dow etdbpanj. Pittsfield. Ma w. a Corporation of Mason 

...setts.  Flied Nov 12. 11107  Serial No. 401,830. 

.3 4  6 

— 

10 

949.808.  CTOAR MOISTENER.  11  TETHEEIIR. M.  the  'Onind Point, a 
vitTetile element, a contact point supported there ., a 

pwatil mounting for said Vibratile element to permit Int. 
eral movement, and a stop to hold the vibratile element 
-In Its nen.] position 

940.250  PRI MARY BATTERY  W”.1.1 ., C  Braga, 

New York, N  V  Filed July 20. 11MT.  Serial  No. 
308,981. 

• 

3. A member of e responsive device for.eleetrleal omit 
conslating of n fused minors of Iron end silicon 

4 A detector for electrical orientations consisting of n 

pie, e of ferro PiiiC00 In contact with two other conductor. 

940 519  SP iCE TELEGRAPHY.  SEWALL Canoe, Brook. 

line, Mass  Filod May 8, 11.00.  Serial No 494,493. 

A nonce telegreph transmitting sy•tem compel log In 
combination an elevated 'refl .:titling conductor, • sono-
rous circuit Including a condenser associated with snld 

elevated transmitting conductor, a source of alternating 

current of definite frequency, an open magnetic-circuit 

transformer having ite primary connected with wild unfree 
of all aaaaa lug current and its secondary connected with 

said 'canon,ua circuit, and • straight sub divided iron-core 

for told traneformer, the said primary and secondary be. art.. .cal la tandem along sold core and having such 

spatial separation that the circuit which includes mild 

secondary and said condenser i. resonant to said fee. 
quener. 

950,131.  HIGH PoTENTIAL.ALTERNATING•CURRENT 
REI TIPIV:11  .libs11.14 Ii  Tiloaparts0S. Chicago, Ill 
Flied Dee. 7. Psi..  Serial No. 488.212. 

I. A high potential alletanting current rectifying ap. 

W attle emnpri•ing a pluralit% of rotative angularly ma w. 
rated. elongated, relatively light, thin arms made of nou. 

conducting materiel and provided with tufans for bracing 

them from flexure out of the plane of rotation thereof and 

revolving at • 'mood in eynchronlem with the frequency of 
the alternating current to be rectified, commutator mem-

ber, located at the outer ends of eel/ arms and connected 
with a souwe nuppPing alternating current. and a plio 
Wily of angularly neparated collector plates •rwinged on 

the circumference of a circle described by said onus,' 
tat e wellIbera and with which the said commutator faun , 
hers are mlapted for wiping contact, said collector plat..o 

collection from the commutator members oppoelte iminri• 
tie• of m unidirectional current. 

950.799  TELEPHONE APPARA  DavtD II. W w. 

arm. Chicago. Ill, assignor to George IV  KrettInger. 
Chi ng, III.  Filed live. 8, 1902  Serial No. 131.202. 

1 The combination with an induction coil boring n 
suitable core. of a prImary• and secondere coil one cuer 

1 A battery element: composed of a malleable iron  the other, both the primary and encondar3 coils %wing di-

Clete having apertures clIspaced genernlly therein, sod er  Tid ed into neparnte sections. a caning for such coils. two 

t.ncling therethrough. and • eeries of compremsted ',old of  remootbie end PRT88  ,019, n1ed with eeld ',ming, • true. 
topper plugs forced null., intense preasure into said spec. , Phone bccol.cc oppos ed to earl, end of eald core, mild tele 

tures.  I phone receivers feralag tbe and of the GAVI N, 

Original Electrical Inventions for Which Letters Patent Have Been Granted For Month Ending March 2nd. 

Copy of any of the above Patents will be mailed on receipt of 10 cents. 
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Queries and questions pertaining to the electrical arts addressed to this department will be 
published free of charge.  Only answers to inquiries of general interest will be published here for 
the benefit of all readers.  Common questions will be promptry 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 reply is wanted by mail, a charge of 15 cents is made for each question.  Special 
information requiring a large amount of calculation and labor cannot be furnished without remuner-
ation.  THE ORACLE has no fixed rate for such work, but will inform the correspondent promptly 
as to the charges involved. 

NAME AND ADDRESS MUST AL WAYS BE GIVEN IN ALL LEITERS.  W HEN WRIT-
ING  ONLY  ONE  SIDE  OF  QUESTION  SHEET  MUST BE USED; DIAGRAMS AND 

DRAWINGS THREE QUESTIONS MUST BE ASKED, NOR SHALL THE ORACLE ANSWER MORE 
UST INVARIABLY BE ON A SEPARATE SHEET.  NOT MORE THAN 

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 

g
,CdPlIM MC•415APPAPPV41.1411-Ad--7").41-41 M--7". WVIII-1% W M,  (49-7l,41 M41-,1,4---ANAL- Wiaiv Widcet; 

such information free. 

SPARK COIL. 
(479.)  W.  R. ALLISON,  Pennsylvania, 

writes: 
1.—I have a motor boat coil which I use 

for wireless and have tried to use it in 
series with five 16 C. P. lights on the 110 
volts but can get no spark with the vibrat-
or screwed up tight. 
A.  I.—Use an  electrolytic  interrupter 

and your coil will work all right.  If you 
use the coil vibrator on 110 volt current 
you will ruin it. 
2.—How far could I send with an E. I. 

Co.  K. W. transformer coil and a 6-wire 
aerial 80 feet long and 125 feet high? 
A. 2.—If you use with it an E. I. Co. 

special zinc spark gap, special sending he-
lix, and special glass plate condenser, you 
could send 100 miles. 

ANTENNA. 
(480.)  EDMUND KANBERG, Illinois, writes: 
1.—Is the antenna as represented in the 

enclosed drawing suitable for use in wire-
less telephony? 
A. 1.—Yes, any antenna will serve. 

STATIC MACHINE. 
(481.)  JAS. Homes, Mississippi, asks: 
1.— What can I coat the carbons of a 

home-made arc lamp with to prevent them 
from heating? 
A. 1.—Nothing. 
2.—Can a static machine be used for 

wireless work? 
A. 2.—Yes. 
3.— Would it be harmful to an induction 

coil to connect it to a static machine in 
order to combine the spark of both? 
A. 3.—No, but there would be no ad-

vantage in using them together. 
4.—Is a Leyden jar any better than a 

plate condenser?  If not, why are they 
used so much? 
A. 4.—No. For convenience. 
5.—Can the tungsten out of a lamp be 

used for making a detector?  What elec-
trolyte should be used with it? 
A. 5.—Yes.  Mercury. 
6.—Can two short tuning coils be con-

nected in series and be equal to one long 
one? 
A. 6.—Yes, if of the single slider type. 
7.—In a Wimhurst machine where is the 

friction to generate electricity?  Are the 
combs put on both sides of each plate? 
A. 7.—The electricity is generated by in-

fluence and not friction. No, only one side 
of each plate. 

COHERER. 
(482.)  L. B. SKINNER, Florida, asks: 
1.— What is the most sensitive detector 

that can be used to operate a relay, and 
where can it be purchased? 
A. 1.—A filings coherer.  Electro Im-

porting Co., 86 West Broadway, New York 
City. 
2.— Will you please give a diagram for 

wiring the same, using tuning coils, etc. 
A. 2.—Diagram given below. 

CHOKE7 

RELAY 

— L— 

CHOKE COIL-

3.— Would such a system receive from 
Tampa, which is 25 miles away, if a relay 
of less than 1,000 ohms was used? 
A. 3.—Possibly. 
4.— Would an aerial 40 feet high at one 

end and 30 feet at the other be high enough 
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to receive 25 miles if it were 50 feet long 
when used with the system above? 
A. 4.-Yes. 

WIRELESS COIL. 
(483.)  HOWARD B. DAY, New Jersey, 

writes: 
1.-I have 5 pounds of No. 34 D. C. C. 

magnet wire which I wish to use as the 
secondary of a wireless coil.  What size 
core and primary should I use? 
A.  1.-Core, 8 2 inches long, 1 1-16 inch-

es in diameter.  Primary, two layers of No. 
12 D. C. C. Secondary, 6 inches long and 
3% inches in diameter, divided in 48 sec-
tions. 
2.- What spark length should I get? 
A. 2.-About 4 inches. 
3.-Is there any advantage in using two 

Gernsback interrupters in series with a coil? 
A. 3.-Not generally.  It merely dou-

bles the frequency of interruption. 

WIRELESS QUERIES. 
(484.)  FLOYD TROMBLY, Ohio, asks: 
1.- What is the sending and receiving 

radius with a 4-wire aerial 30 feet long and 
50 feet high, "Electro" 1% inch spark coil, 
"Electro" zinc spark gap, two 1-pint Ley-
den jars; electrolytic detector. 75-ohm re-
ceiver and fixed condenser? 
A.  1.-Sending 5 to 7 miles.  Receiving 

75 to 100 miles. 
2.-Could a rheostat take the place of a 

sending helix? 
A. 2.-No. 
3.-How many volts arc required to op-

erate the P/2-inch  spark coil,  and how 
many will it stand if operated for, say 1 
hour at a time? 
A. 3.-8 to 10 volts.  Not more than 5 

or 6 or the vibrator will stick and pit when 
run for long periods. 

SOLDERING ALUMINUM. 
(485.)  HARRY DEMAVAN. Kansas, writes: 
1.- Will you kindly tell me how I can 

solder the connections on my aerial, which 
is composed of aluminum wire? 
A.  1.-Use aluminum solder, which is 

especially made for that purpose. 
2.-If I cannot solder them, but twist all 

the connections tight and cover them with 
tape, could I receive from stations 100 
miles or more distant, providing my instru-
ments are 0. K.? 

WIRELESS QUERIES. 
(486.)  R. W. DUCKWITZ, Pennsylvania, 

asks: 
1.-How far could I receive with the fol-

lowing instruments:  Variable condenser, 
electrolytic detector, fixed condenser, po-
tentiometer, loose coupler, tuning coil, two 
1,000-ohm receivers, aerial, two strands of 
aluminum wire, 3 feet apart, 50 feet high. 
50 feet long, water pipe ground? 
A:  1.-350 to 500 miles. 
2.- What can I add to increase my set, 

without changing the aerial? 
A. 2.-Your set is very good as it is. 
3.- Would a silicon detector switched in 

when the electrolytic did not respond be 
0. K.? 
A. 3.-Yes, if the battery is also cut 

out. 

CERAUNOGRAPH.  • 
(487.)  1). WILDE, Minu., asks: 

MODELS 

Experimental Work 
Inventions Developed 

MANUFACTURING 
Electrical & Mechanical 
Instruments of Precision 

TOOLS 
Punches, Dies, Drill 

Jigs, Patterns 
MACHINERY 

Small Special Labor 
Saving Designed 
and Built 

DRAUGHTING 
Best Mechanical Advice 

Muller & Jablonsky 

MECNANICIANS 

416 Bleecker Street 

New York 

When writing please mention "Modern Electrics." 

IF you have a broken article 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 

e. R. U. 
13razing 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 W ANTED 

Chas. R. Uebel messer Co. 

BAYSIDE, N. Y., L. 1. 

When writing please mention "Modern Electrics." 

Wireless Transformers& Induction Coils 

y K W  Transformer complete S  0 

with Condenser and Spark Clap 
This is something new.  Send for Catalog and Pr ces 

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

When writing please mention "Modern Electric's." 
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"Seavey" 
Mitre Box 
Can be used on a scaffold or ladder as well as 
ni a bench. Cuts any angle—special or regular. 
Needs no special saw. Lightest box made Can 
be instantly applied. Made so that it is attacha-
ble to inside or outside work without a special 
attachment. Weighs only 2 pounds. 
Will be shipped to readers of 'Modern Elec-
tries" on receipt of $2 and this ad. Offer good for 
:in days from date of issue. 

Smith & Hemenway Co. 
*10 Duane St.  New York, U. S. A. 

M UR D OCK 

Qualit y 

Wireless Apparatus 

. THE BEST MADE.. 

oe 
GET OUR NE W 

LIST NOW READY 

FOR DISTRIBUTION 

Wm. J. Murdock Co. 
40 Carter St., Chelsea, Mass. 

324 Dearborn St., Chicago, Ill. 

162 Minna St., San Francisco, Cal. 

When Nx ming please mention "Modern Electrics." 

1.—How can I make a choke coil for the 
ceraunograph described in the July, igo8, 
issue? 
A. 1.— Wind about 40 turns of No. 25 

B. S. silk covered wire around a soft iron 
core 1T/2 inches long and TA inch in diame-
ter. 
2.—Please describe and explain use of an 

anchor gap. 
A. 2.—An anchor gap is a minute spark 

gap generally used with a loop aerial.  It 
serves several purposes but its use in low-
powered stations is not recommended since 
it introduces resistance and cuts down the 
radiation. 
3.— Where can I buy a good low-priced 

hot wire ammeter, or where can I obtain 
directions for making one? 
A. 3.— We would refer you to the de-

scription of a hot wire ammeter in May, 
1909, issue, by A. M. Curtis. 

POLARIZED RELAY. 
(488.)  GI.o. D. HENDERSON, Illinois, asks: 
1.— Where can I get a permanent mag-

net of the size used in making the polarized 
relay described in the August, 1909, issue? 
A.  1.— We would advise that you use 

the permanent magnet of a telephone mag-
neto. You may cut it with a hacksaw into 
the size you desire. 

1 K. W. TRANSFORMER. 
(489.)  R. B. HARALD, Honolulu, asks: 
1.—How far can I send with an aerial of 

four strands of No. 14 aluminum wire, 195 
feet high and 300 feet long, a 1 K. W. trans-
former, 14 plate condenser 14 by 18 inches, 
sending helix of No. 10 brass wire, zinc 
spark gap, using 220 D. C.? 
A.  1.—The range of a station using a 1 

K. W. transformer and the aerial you de-
scribe will be from 200 to 1,000 miles, or 
over, depending on the accuracy with which 
inductance and capacity are adjusted in re-
lation to each other and the state of the 
ether.  A transformer will not operate on 
direct current.  Alternating current must 
be used.  We would suggest that you also 
use much heavier wire or flat ribbon on 
your tuning helix. 
2.—How far can I receive with the same 

aerial, a pair of 3,000-ohm receivers, poten-
tiometer, double slide tuning coil, variable 
and fixed condenser, electrolytic detector, 
carborundum, silicon, perikon? 
A. 2.—From 1,000 to 2,000 miles.  The 
electrolytic, perikon, silicon and carbor-
undum detectors rank in the order named. 

WIRE SIZES. 
(400.)  DANA V. CLARK, Illinois, writes: 
1.—Please tell me the size of the enclos-

ed wire and how much of it would be re-
quired for a 1-inch spark coil.  Also give 
the dimensions of a suitable core and pri-
mary. 
A.  1.—The sample of wire is No. 34 B. 

S. gauge. One pound and one-half will be 
required to form the secondary of a 1-inch 
induction coil.  Make the core 7 inches 
long and Yt inch in diameter. The primary 
should be composed of two layers of No. 
14 B. S. gauge wire. 
2.— Would the enclosed scheme for a con-

denser switch be successful? 
A. 2.—Your idea for a transmitting con-
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denser switch will probably work, but we 
are afraid that it will be difficult to make 
the copper plate touch all of the contact 
points.  Also, unless the contact points are 
widely separated there will be sparking be-
tween them. 
3.—Is the 1024a receiver of the Electro 

Importing Co. single or double pole? 
A. 3.—Single pole. 

MARCONI CYLINDER. 
(491.)  FREEMAN LEE, England, asks: 
1.—If a Marconi cylinder aerial, 20 feet 

high and 40 inches in diameter could effec-
tively take the place of an 80 foot aerial. 
A.  1.—No, the cylinder arrangement is 

much less efficient than a wire aerial and 
cannot be used for long ranges. The cylin-
ders which you cite are badly proportioned 
and we venture to say that if they were 6 
or 8 feet in diameter better work could be 
done, but the results in either case would 
not be comparable to an 80-foot aerial. 
2.—Is it possible to tune as finely with 

the cylinders as with a wire aerial? 
A. 2.—Yes. 

RECEIVING RADII. 
(492.)  FRANK N. CLAUS, Pennsylvania, 

asks: 
1.— With a 50-foot aerial, an "Electro" 

loose coupler, variable condenser, electro-
lytic detector, fixed condenser, potentiome-
ter, dry  batteries, and  amateur wireless 
phones, how far can I receive? 
A.  1.-350 to 500 miles. 

RECEIVING RADII. 
(493.)  E. ROLAND RODGERS, South Caro-

lina, writes: 
1.—My tuning coil is wound with 220 feet 

of No. 22 single silk wire wound on a core 
10 inches long and 8,/2 inches in diameter. 
What is its wave length? 
A.  1.-250 metres. 
2.—How far can I receive with the above 

tuning coil, carborundum, silicon and pen-
Icon detectors, fixed condensers, 1,000-ohm 
receivers, 4-wire aerial 50 feet high at one 
end, 25 feet at other and 80 feet long? 
A. 2.-200 to 300 miles. 
3.—The above with a variable condenser 

and potentiometer? 
A. 3.-250 to 350 miles. 

WIRELESS QUERIES. 
(494.)  C. W.  SCHWARTZ,  Connecticut, 

writes: 
1.— Will you kindly give me a diagram, 

in the "Oracle" of your excellent paper, for 
connecting up the following instruments: 
Fixed and variable condensers, double slide 
tuning coil, E. I. Co.'s loose coupler, dou-
ble slide, E. I. Co.'s bare pt. electrolytic de-
tector, silicon detector, E. I. Co.'s non-in-
ductive potentiometer and a pair of 'tele-
phone receivers; in making the diagram, 
use as many switches as you see fit.  Can 
you suggest any instrument that if added 
to the above set would increase its range? 
The variable condenser is of the rotary 
type and the telephone receivers have a 
joint resistance of 4,000 ohms? 
A.  1.—Diagram given below.  Your out-

fit is a good one as it is. 
2.— What would be the receiving distance 

of the above set when used with an aerial 
70 feet high, and suspended between sup-
ports 100 feet apart, the aerial consists of 

Learn Wireless 
DON'T BE BEHIND 

THE TIMES 

Get in touch with things of 
To-Day. It will help To-Morrow. 

The Demand for Trained Men 
is greater than the Supply. 
Be Prepared: Don't Delay. 

We  are  the Leading and 
Pioneer School in the World 
in the Instruction of 
WIRELESS ENGINEERING 

Practical and Individual In-
struction in 
WIRELESS TELEGRAPHY 
AND TELEPHONY 

Graduates fully qualified to 
to accept positions as Wireless 
Operators, 
ENGINEERS, DRAFTSMEN, 

INSPECTORS 

EXPERT INSTRUCTORS, 
DAY AND EVENING 

CLASSES 

A cordial invitation extended 
to all to visit our Institute. 

Catalogue and schedule of 
rates mailed upon application to 

The American 
Wireless Institute 

I 14 Fifth Ave., New York, N. Y. 

NVlien writing please mention "Modern Electtics." 
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four strands of No. 14 copper wire on 
spreaders 18 inches apart and ground on 
• 

Pt iman 

litaa nlitty 

-411 

IThe Cost Price 
and Stock Numbering 

National 
Cash Register 
Records the cost price as well as 

the selling price of every bill of 
goods sold. 

Tells you at night the gross profit 
on the day's business. 

Enables you to know the amount 
if stock you have on hand every day. 

Prints a record under lock and 
key, of everything sold, showing 
which clerk made each sale, also 
the cost of the goods. 

Can also be used to record the stock. 
lot or size number of any article sold, 
in connection with the selling price. 

The Numbering Device records any 
number from 1 to 99,999, or your 
own cost characters if you desire. 

This device interferes in no way 
with the regular recording of all 
charge, paid out, received on ac-
count or cash transactions. 
Write us today, stating what business you are 
in, and we will send you full information as to 
how this new register will save you time, worry 
and expense in handling your accounts. It will 
place you under no obligation to buy. 

The National Cash Register Co. 
1 170 Broadway, New York City 

We guarantee to furnish • better Cash Register 
for less money than any other concern 

In the world 

2  5, 

F:C 

Sr 

water pipe? 
A. 2.-400 to 800 miles. 

TUNING. 
(495.)  W . F. BALL, New York, writes: 
1.—My aerial is 36 feet long, 3 strands 

No. 14 aluminum wire.  It is 35 feet high 
at the end farthest from the instruments 
and 40 feet on the other end. Which is bet-
ter, to drop the high end down even or 
lower than the other end, or leave it high 
and tap from the high end? 
A. 1.—Leave your aerial the way it is 

and tap from the center. 
2.— With an aerial of 44 meters and a 

double slide tuner of 620 meters, could I 
hear a station of 800 or 900 meters wave 
length? 
A. 2.—Yes, by tuning to the quarter 

wave. 
3.—I have an R-1000 receiving set but 

have been unable to hear the 2 K. W. sta-
tion at Albany, 2 K. W. New York or the 
15 K. W. station at Buffalo, although I am 
within 200 miles of each.  What is the 
trouble? 
A. 3.—Your difficulty is no doubt in the ad-

justment of your detector and tuning coil 
if, as you say, the circuits are correct. Ex-
amine things carefully and you will proba-
bly find that some little detail has escaped 
your notice.  We might cite a little in-
stance that we know of.  A well-known 
wireless expert recently sat in our office 
waiting to hear signals on a wireless tele-
graph set for over two hours and won-
dered meanwhile why nothing came in. At 
the end of that time he discovered one of 
his batteries had been disconnected, and as 
soon as same was connected signals came 
in 0. K. 

SILICON. 
(496.)  P. H. LATTIMER, Massachusetts, 

writes: 
1.—Please inform me how to tell the dif-

ference between silicon crystals and fused 
silicon. 
A.  1.—Silicon crystals are small needle-

like crystals of a dark, glossy color, and 
are seldom more than V4 inch long. Fused 
silicon is a light gray color, bearing an 
appearance similar to graphite.  It comes 
in lumps and is exceedingly hard, while 
silicon crystals are easily crushed. 
2.—Has the Weather Bureau at Boston, 

Mass., got a wireless telegraph station? If 
so, please give call letters. 
A. 2.—Not to our knowledge. 
3.— Where can I get the following mate-

rial for use in constructing the storage bat-
teries, described in the July, 1909 issue of 

s hen  writing  please mention "Modern Eleotrica." 
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MODERN ELECTRICS:  Red lead, litharge and 
sulphate of ammonia?  Please give quan-
tity of each for six storage batteries. 
A. 3.—From the Electro Importing Co., 

86 West Broadway, New York City. 

RECEIVING RADII. 
(498.)  JOHN H. MAHAN, New Jersey, 

writes: 
1.— Would a tin roof on the top of a 

house affect my receiving radius? 
A.  1.—Probably slightly. 
2.— What is the price of No. 20 enameled 

wire, and how is the insulation cut off in-
sulated wire in making contact for the 
slider of a tuning coil? 
A. 2.—No. 20 enameled wire, 75 cents 

per pound.  Scraped off with a knife. 
3.— What is the receiving range of an 

E. I. Co. electrolytic detector, double slide 
tuning coil, variable condenser, potentio-
meter, 1,000-ohm phone; transmitting range 
of a 1A-inch spark coil and condenser, the 
aerial in each case being 35 feet high and 
40 feet long? 
A. 3.-200 to 300 miles; TA to TA mile. 

CONDUCTIVE WIRELESS. 
JACOB LANDAU, Kansas, asks: 

1.— Will the "Conductive Wireless Sys-
tem" described in the August, 1909, issue 
work over a distance of 1,000 feet? 
A.  1.—Yes, if the ground plates are sep-

arated a considerable distance. 
2.— Will the wireless telephone work over 

the same distance? 
A. 2.—Yes. 
3.—Can a coherer and decoherer be used 

as a signalling device for calling with that 
system? 
A. 3.—Yes, for short distances. 

CONDENSER. 
(500.)  T. W . HUNTINGTON, JR., writes: 
1.—How much condenser is needed in 

connection with the E. I. Co. transformer 
coil? 
A.  1.-15 to 20 glass plates 8 by 10 inch-

es, having tinfoil sheets 5 by 7 inches. 
2.— What is the capacity of a condenser 

to be used in the receiving apparatus of a 
wireless outfit consisting of 21 square inch-
es on each side of insulating material? Ca-
pacity of one containing 42 square inches? 
A. 2.—The capacity of a condenser can 

only be determined experimentally.  It de-
pends upon the thickness and nature of the 
dielectric or insulating material. 
3.— Why is it that when the aerial is con-

nected to S. P. D. T. switch, the ground 
to one side and the instruments to the oth-
er, the wireless signals are heard louder 
when the aerial is grounded than when the 
switch is off altogether? 
A. 3.— We are not aware that this is so, 

although the action may be the same as 
the double slide tuner. 

DOUGHNUT TUNER. 
(501.)  JOHN L. COPPO, Vermont, asks: 
1.—How many square inches of tinfoil 

must I use to make a .005 microfarad con-
denser, using enclosed paper as insulation? 
A. 1.—It is impossible to state dimen-

sions for building various condensers. They 
must be built and the capacity determined 
experimentally afterward. 

A New Wireless Transformer 
By actual test 5 
times more power-
ful  than  any 
equally rated 
Transformer  on 
the  market  

X K.W. with Adjustable Reactance...$26.00 
54 K. W. with Adjustable Reactance... 45.00 

All goods for the wireless experimenter carried 
in stock. Send 2c stamp for Catalog 

THE TRANSFORMER SPECIALTY CO. 
136 Liberty Street, New York 

When writin,, please mention "Modern Electric's." 

WIRELESS APPARATUS 
and Electrical Supplies 

SPECIAL 
X K. W. Transformer $22.00.  4 K. W. $31.75 

X K. W. $42.75.  1 K. W. $55.50 
with 10,000 to 20,000 volt secondary, wound in sections on 
circular core with hard fibre tube over all the windings. 
Spark Gaps, Spark Coils all sizes, Sending Helix, 

Keys and Switches. 
THE IMPROVED SILICON DETECTOR 
Tuning Coils, Potentiometers, Condensers, sliding 

rotary, fixed, and series multiple, also combination to 
use in connection with rotary switch control. 
Telephone Receivers, hard rubber case, with nickel 

plated head band adjustable, also gold diaphgram and 
six foot cord $3.00. 
THE  WIRELESS EQUIPMENT CO. 

ARLINCTON, MD. 

When writing please mention "Modern Electrical." 

Faucet WATER MOTORS 
Complete with emery 
wheel, buff wheel, pulley 52 .50 
to run sewing and washing ma-
chine, polish. In some cities where 
we have no agents, and where the 
water pressure is good, a sample 
motor will be given tree; apply at 
once if you want to make some 
extra money, or if you can devote 
your whole time, liberal salary and 
commission will be paid. 
ALCOHOL STOVES, LAMPS 

AND FLAT IRONS. 
ENGINEERS WANTED to send for catalog of in-

dicators, Reducing Wheels, Planimeters. Address 

LIPPINCOTT m. S. CO., 
52 Columbia St, 

Newark,  "New Jersey 

When writing please mention "Modern Electrics." 

$3.000.010.000 

When 

A 
YEAR 

IN THE REAL ESTATE BUSININS 
We leach yiiii  rry  of lie  ill FA:de. 
General Brokernee. 811.1 Insurance  Iliii•iness and 
appoint you Special R•presantatIve of the largest 
ro-operative real extide find brokerage rompnny. 
Excellent opportunit ies open to YOU.  By our ort en. 
you can begin making money In n far weeks without 
Interfering with your pre.ent oceii lint ion end with-
out any Inee.tment of capital.  Our co.operntiie de-
partment will give youl more ehoive. actinide property 
to handle than no• other I netitid ion, A Commerelal 
Imw Crier.. UREIC.  Write for 6?-nnee hook. free. 
TRH CROSS CONPANY. M O Reaper Block, Chleare 

writing pleas* mention "Modern Electrice." 
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North Bros. Mfg. Company 

A new 
"Yankee" Tool 
for driving screws One-Handed 
and in awkward places. 
Seizes the screw, puts it in place, 

drives it in, and automatically re-
leases it when flush with the surface. 
A big advantage when the work i, 
high overhead, an a cramped corner. 
down a hole, or where you have b 
hold on with the other hand. Just 
useful in drawing screws. 
Screw-holder at  moves 

back on blade when not needed. 

"Yankee" Ratchet Screw Driver 
with Screw-holder attachment 
No. no.— Right and kit hand. and 

rigid.  Ratchet-shifter working 
lengthwise with the tool. 
NO. tn. —Same, except Ratchet-
shifter moves across the tool 

Five sizes:  3m. Blade  . . 65, 
4-In. Blade . . 70 cts. Gin. Blade. . 
5-in. Blade . . 75 cts. 8-in. Blade. . 
Ask at your dealer's to see the  
Ratchet Drivers with Screw•holderattachment 

th, " Yankee" '1 ; 

Dept. M, Philadelphia. ii 
Wilt, writing please I nention "Mcitlern Electrica." 

ELECTRICS 

PATENTS 
TRADEMARKS AND COPYRRIHTS 

SECURED OR FEE RETURNED 
Send model or sketch and descrip ma of your invention foe 

free search of the U. S. Patent Office records. 
Our Four Books mailed Free to any address.  Send for 

these books; the finest publications ever issued for free 
distribution. 

HO W TO OBTAIN A PATENT 
Our illustrated eighty page buide book is an invaluable 

book of reference for inventors and contains 100 mechanical 
movements illustrated and described. 

FORTUNES IN PATENTS 
Tells how to invent for profit and gives history of suc-

cessful inventions.  Also list of Patent buyers. 
W HAT TO INVENT 

Contains a valuable list of Inventions Wanted and sug-
gestions concerning profitable fields of inventions.  Also 
information regarding prizes offered for inventions, among 
which is a 

PRIZE OP ONE niu.ioN DOLLARS 
offered for one invention and $10,000 for others. 

PATENTS THAT PAY 
Contains fac-similes of unsolicited letters from our clients 

who have built up profitable enterprises founded upon pat-
ents procured by us.  Also indorsements from prominent 
inventors, manufacturers, Senators, Congressmen, Gover-
nors etc., 
W E ADVERTISE OUR CLIENT'S INVENTIONS 

FREE in a list of Sunday Newspapers with two million 
circulation and in the World's Progress. Sample Copy Free. 
Electrical Case a Specialty. 

VICTOR J. EVANS St CO. 
(Formerly Evans, Wilkens & Co.) 

Main Offices, 200 "F" Street, N. W. 
W ASHINGTON, D. C. 

When writing please mention "Modern Electrics." 
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2.—Please give diagram of connections 
for a doughnut tuner, electrolytic detector, 
fixed condenser, variable condenser, 1,000-
ohm phone and potentiometer. 
A. 2.—Diagram given below. 

3.—How far can I receive with the above 
instruments, and an aerial 30 feet high and 
45 feet long? 
A. 3.-200 to 300 miles. 

RESISTANCE. 
(502.)  MURRAY  S. RICE,  JR., Kansas, 

writes: 
1.— When a resistance is introduced into 

an electric circuit, is it the voltage or am-
perage, or both, that is diminished? 
A.  1.—It depends whether the resistance 

is placed in series in the circuit or in par-
allel.  In the former case it diminishes the 
amperage and in the latter the voltage. 
Examples are a rheostat and a potentiome-
ter, respectively. 
2.— What is the required voltage and am-

perage for a 1-inch coil?  A 1%-inch coil? 
A. 2.-8 volts, 4 amperes.  10 volts, 4 

amperes. 
3.— What is a simple method of leading 

in the aerial wire and leading out the 
ground wire to protect from lightning? 
A.  3.—Bore two holes in the window 

casing and pass a porcelain tube through 
each.  Lead the wires through the tubes. 
Connect a double pole double throw switch 
outside as shown in the diagram. 

INDUCTION COIL. 
(503.)  A. BARRETT, Massachusetts, asks: 
1.—How much wire and what size should 

be used on an induction coil having a core 
12 inches long and 1 inch in diameter? 
A.  1.—A core of the size you mention 

is large enough for a 6-inch coil. The pri-
mary will require 1,4 pounds No. 12 D. C. 
C. magnet wire wound in 2 layers.  The 
secondary requires 6% pounds No. 36 S. S. 
divided into 100 sections, each 4 inches in 
diameter. 
2.— Would an E. I. Co. electrolytic inter-

rupter be any better for this coil than the 
one I have sketched? 
A. 2.—Decidedly so. 

LIGHTS FLICKER. 
(504.)  J. VAN BRUNT, JR., Missouri, asks: 
1.—Is the Government station at Fort 

Omaha still in operation? 
A.  1.—Yes. 
2.—Could I hear signals sent by them 
with the following instruments:  3-slide 
tuner, pair of 1,000-ohm receivers, E. I. Co. 
electrolytic detector, potentiometer and 80-
foot aerial? 
A. 2.—Yes. 
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3.- Why do all the lights flicker when 
using a 1/2  K. W. coil and a Gernsback in-
terrupter? 
A. 3.-Because it causes a drop in the 

voltage of the circuit.  Use an impedence 
coil in series with the coil and it will rem-
edy your trouble. 

SHOCK. 
(505.)  W. Scorr Lissy, JR., Maine, asks: 
1.-From how large a transformer and 

how large a spark coil can a full shock be 
taken without fatal results? 
A. 1.-This is a question which it is al-

most impossible to answer.  Fatal shocks 
are usually accidents in which conditions 
such as the strength and nervous constitu-
tion of the person, the voltage and amper-
age of the current and the portions of the 
body through which it passes can not al-
ways be determined. 
2.-How much and what size of wire 

should be used on the primary and sec-
ondary of a loosely coupled receiving tun-
er? 
A. 2.-Make a hollow primary bobbin 

4 inches in diameter and 6 inches long. 
Wind on it a single layer of No. 22 enam-
eled wire 5 inches long.  Make the other 
bobbin, which is to act as the secondary, 
31/2 inches in diameter and 5 inches long. 
Wind it with one layer of No. 28. 
3.- Where is the best place in a receiving 

circuit for a variable condenser? 
A. 3.-The diagram below shows two 

M. 

good positions for a variable condenser. 
RECEIVING CIRCUITS. 

(506.)  J. B. KENDLEE1ART, Pennsylvania, 
asks: 
1.-How far can I receive under average 

conditions, with the following:  Electro-
lytic detector, one 1,000-ohm receiver, aerial 
being 8-wire horizontal 30 feet long and 
40 feet high? 
A. 1.-150 to 200 miles. 
2.- Will making my aerial 4-wire and 60 

feet long improve it? 
A. 2.-Somewhat. 

EDISON BATTERY. 
(507.)  R. P. GLOVER, North Carolina, 

writes: 
1.-How may I construct an Edison pri-

mary battery of 150 ampere hours capacity; 
i. e., how to construct the copper oxide 
and zinc plates? 
A. 1.- We would advise that in place of 

making the electrodes that you buy them 
and not only save time and expense but 
also in the end have a better battery. The 
copper oxide plates are formed under hy-
draulic pressure which results in a solid 
mass having a low electrical resistance. 

ELECTRICS 

Special 1 Special 11 Special 11! 
2000 ohm Double Head Type Receivers with 

Leather Covered Head Band Complete  $ 4.50 
Aluminum Wire for Aerial (240 Ft. to the pound) 

per lb   .50 
Loose Coupled Tuning Coils (Warranted Best 

Made)   15.00 
Variable Condensers, (Aluminum Plates) very 

efficient   5.00 

Wireless Apparatus of every description. 
Every instrument guaranteed 

Send for catalogue.  Ready for Distribution, April 1st. 

FLETCHER-STANLEY COMPANY 
Electrical Supplies and Specialties. 

3244 FRANKFORT ST.,  NE W YORK CITY 

When writing please mention "Modern Electrics." 

WIRELESS APPARATUS 
We wish to announce that our new 1010 Catalog is now 

ready for circulation. In it we list complete lines of both 
amateur and professional apparatus, at lowest possible 
prices. Enclose two-cent stamp for mailing. 

NORTH WESTERN WIRELESS CO. 
507 SELLWOOD BUILDING,  DULUTH, MINN. 

When writing please mention "Modern Electrics." 

Ten Dews' Free Trial 
allowed on every gcycle we sell. We Ship on Approval 
and trial to anyone in the U.S. andprepoy ears'resgas. If 
you are not satisfied with the bicycle alms using it ten 
days, ship It back and don't pay a ere. 

FACTORY PRICES ;',:irndt•kl°,1,7,r,i,tycowera 
It any price until you receive our latest Art catalogs 
of high grade bicycles and sundries and learn our un-
heard of Arias and marvelous N M spa-tat offers. 
IT ONLY COSTS acycenttlioniet Z abepolalt and 
FREE by return mail. You will get  valuable ylon-
formation. Do Not Walt; write it Now I 
TIRES, Coaster-Drake rear %shoals, lamps, 

parts, repairs and sundries of all kinds al hal /* usual trues. 
MEAD CYCLE CO.  Dept. E.:2'4;  CHICAGO 

When writing picas* mention "Modem Illeartales." 

LIST of PRACTICAL 10-CENT BOOKS 

No. 1. How to Make a Dynamo. 
No. 2. How to Make a Telephone. 
No. 3. How to Make an Electric Motor. 
No. 4. How to Make a Storage Battery. 
No. 5. How to Make a. Wimshurst Electric Machine. 
No. 6. How to Make a Magneto Machine. 
No. 7. How to Make a Medical Induction Coil. 
No. 8. How to Make a Pocket Accumulator. 
No. 9. How to Make a Plunge Battery. 
No. 10.  How to Make a Voltmeter. 
No. 1L  How to Make a Galvanometer. 
No. 12.  How to Make a Hand Dynamo. 
No. 13.  How to Make a Talking Machine. 
No. 14.  How to Make a 1-8 H. P. Dynamo or Motor. 
No. 15.  How to Make a Toy Motor. 
No. 16.  How to Make an Electric Bell. 
No. 17.  How to Make a Telegraph Instrument. 
No. 18.  How to Wind Armatures. 
No. 19.  How to Wind Field-Magnets. 
No. 20.  How to Make an Ammeter. 
No. 21.  11 0 W to Make a Thermostat. 
No. 22.  Motor Rotation. 
No. 23.  How to Make an Electric Soldering Iron. 
No. 24.  How to Make a Small Electric Heater. 
No. 25.  How to Make an Electric Furnace. 
No. 26.  How to Make a Hand Feed Arc Lamp. 
No. 27.  How to Make a Jump Spark Coil. 
No. 28.  How to Make a Rheostat. 

All Books ILLUSTRATED with Working Drawings. 

PRICE  10 CENTS  EACH 

M. Bubier Publishing Company, Lynn, Mass. U. S. A. 

When writing please mention "Modern Electrics." 
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Salaries IWsed 
Every Month 
Just to prove that we can raise 

your salary. 
And if one thing more than 

another proves the ability of the In-
ternational Correspondence Schools, 
of Scranton,. Pa., to raise the sala-
ries of poorly paid but ambitious 
men and women it is the monthly 
average of 300 letters voluntarily 
written by students telling of salaries 
raised and positions bettered by 
I. C. S. Training.  In one year 
I. C. S. trained men received in-
creases in salary amounting to over 
twenty million dollars!  These re-
sults prove that I. C. S. Training is 
the most powerful force for promo-
tion in the world. 
Hundreds in the poorest circum-

stances have taken the first step to 
better themselves by using an I. C. S. 
coupon, and have doubled, tripled, 
and quadrupled their earnings. You 
can do the same if you have the will 
power to start.  You do not have to 
lose time from your present work, 
leave home, or buy books.  Only a 
small part of your spare time is 
required. 
Mark and mail the coupon NOW. 

: International Correspondence Schools 
•  Box 992. Scranton, Pa. 
• 

Please explain, without further obligation on iny part. 
•  how I can qualify for the position before which I have 
•  marked X. 
• 
• Bookkeeper 

Stenographer 
Ad Writer 
Show-Card Writer 
Window Trimmer 
Commercial Law 
Illustrator 
Design. & Crafts. 
Civil Service 
Chemist 
Textile-Mill Supt. 
Electrician 
Electrical Engineer 

Mechanical Drafts. 
Telephone Eng. 
Flee.-Light. Supt. 
Mechanical Eng. 
Plum. & Steam Fit. 
Stationary Eng. 
Civil Engineer 
Building Con. 
Architect') Drafts. 
Architect 
Structural Eng. 
Banking 
Mining Engineer 

.Vame 

St. and No. 

City  State 
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M. E. 3-to. 

W hen writing please mention "Modern Electrics." 

2.— Where may I obtain the chemicals? 
A. 2.—From the Electro Importing Co., 

86 West Broadway, New York City. 
INDUCTION COIL. 

(508.) J. VINCENT MURRAY, Illinois, asks: 
1.—If a 2-inch induction coil could be 

used in wireless, and at what distance? 
A. 1.—A 2-inch coil will have a range 

of 10 to 15 miles if used with an aerial 40 
to 50 feet high, a sending helix, zinc spark 
gap and condenser. 
2.—Could you refer me to some good 
works  on  experimental  electricity  and 
wireless construction? 
A. 2.— We would recommend "How to 

Make Wireless Instruments," postpaid, 25 
cents, and "Wireless Telegraph Construc-
tion for Amateurs," by Alfred P. Morgan, 
price,  $1.50.  The latter book is in press. 
Both are obtainable from M ODERN ELEcritIcs 
Publication. 

WIRELESS QUERIES. 
(509.)  A. I. DEAN, Indiana, writes: 
1.—Does an independent vibrator or in-

terrupter have to be used on the E. I. Co.'s 
!A K. W. transformer coil if 110 v. 60 cycle 
A. C. is used? 
A. 1.—Yes; otherwise  the  secondary 

voltage is too low. 
2.—Please give a diagram for connecting 

a loop antenna, a tuning transformer, an 
electrolytic detector, an auto coherer, rheo-
stat, battery and 75-ohm receiver. 
A. 2.—Diagram given below. 

  .6-  A MA,- 0.-E..EcvrraLv-r c  DET 
-  ALTO CO•IERER A -G P0,-Pso 

E 

BAT -̂ EP, P-  ---'°-
ç.-  CONDENSE M S.  SECO ftDAFt_r 
V C •V4 RiABLE CONDEsSER T- PECE,Eri 

4- P-.g:).5',, k-r 

3.—How far could I receive with the 
above instruments? 
A. 3.-100 to 300 miles with the electro-

lytic detector and 25 to 40 miles with the 
auto coherer. 

CODES. 
(510.)  C HAS.  F. LOLSTEIN, writes: 
1.—I have an aerial 50 feet from the 

ground.  How could I receive messages 
from parties having an aerial 25 or 30 feet 
from the ground? 
A. 1.—A difference in the height above 

ground of two aerials does not materially 
affect their ability to interchange messages. 
2.— What code is mostly used in com-

mercial stations? 
A. 2.—Continental and Morse. 
3.—Do some of the commercial stations 

use numbers instead of call letters? 
A. 3.—Not to our knowledge. 
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DIFFICULTY. 
(511.)  C. E. W OOD, Michigan, writes: 
1.—I cannot receive from any of the fol-

lowing named stations: Grand Rapids, Hol-
land, Kalamazoo  and  South  Haven, al-
though my station is within 35 miles of 
them.  My apparatus consists of a single-
slide tuning coil, a variable tuning trans-
former, carborundum and microphone de-
tectors, one 400-ohm receiver and one 75-
ohm receiver on head band and a German 
silver wire potentiometer.  What can be 
the trouble? 
A.  1.—It is probably in the adjustment 

and arrangement of your instruments. One 
of the first changes we would recommend 
is to use either two 75-ohm phones or two 
400-ohm.  Two different resistances so far 
apart can not work well together. 
2.—Give diagram  of  a "compromise" 

aerial. 
A. 2.—A "compromise"  aerial  is one 

which is neither horizontal nor vertical, 
but slopes. 

AERIAL. 
(512.)  CARL CROPP, Illinois, asks: 
1.—How far could I receive with a 5-wire 

aerial 50 feet high and 79 feet long, double 
slide tuning coil, pair of 2,000-ohm receiv-
ers, fixed condenser, variable condenser, 
potentiometer,  silicon  carborundum  and 
electrolytic detectors? 
1.-350 to 500 miles. 
2.—Give  diagram  of  connections  for 

above instruments. 
A. 2.—Diagram given below. 

A 
3- PT Svvrrcm 

2- o-r S wrre., 

G '-'-'.  E-ELacTivoLvv.c OrracToPt  
MX  S- 5,LicoN  

C- CAR BORUNDon  o   

3.—Does it make  any  difference how 
many wires you have in an aerial, whether 
4, 5 or 6? 
A. 3.—Yes, increasing the number of 

wires increases the capacity and also the 
efficiency of an aerial. 

554.00  PER DAY 
The record CAMERA-SCOPE of the 
And we can prove it.  Anyone can operate it 
Makes 6 finished button photographs a min-
ute, Price of Camera-Scope, with supplies for 
making 800 pictures (enough to pay for the 
complete outfit) 1325.00. Extra buttons, $1 
per hundred; extra frames, $1.50 per gross. 
Be independent and make money for yourself. 
Write today. 

W. S. MOUNTFOPD, 
100a M AIDEN LANE, NEW YORK, N. Y. 

When writing please mention "Modern Electrics." 

Olb Ettrapran iquusr in 
Brusor1,6 connected with great 

Administrations, Pub-
lic Councils, Army and State Contrac-
tors, wants offers in NO  
APPARATUS,  STEAM  EN-
GINES, Etc., Etc.  Address: 

Cloes & Gernsbacher 
23 Rue Henry Maus,  Brussels, Belgium 

When writing please mention "Modern Electrics." 

LEARN TO BE A WATCHMAKER 
Bradley Polytechnic Institute 
Horological Department A 

Peoria. Illinois 

1:1","" -1Vgi r:t1t11 
School in America 

We teach Watch Work, Jewelry, 
Engraving, Clock Work, Optics, 

Tuition reasonable.  Board and rooms near school at mod-
erate rates. Send for Catalog of Information. 

When writing please mention "Modern Electrics." 

!DOCTOR ofMechana 
Therapy 

$3000 to $5000 A YEAR 
W E TEACH YOU BY M AIL 

Within& short time you can begin practicing 
echano-Therapy, an elevating mid highly paid 
profession for men and women. More compre 
henslye than Osteopathy.  Endorsed by physl 
clans. A fascinating study, easy to learn, either 
in class, by mall, or both, and equal to college 
emirse—an ordinary education and our course ot 
instruction tits you for a professional life. 
Authorized Diplomas to graduates. Work absorb. 
ingly interesting. Vast opportunities for social 
and financial betterment.  Special terms now 
Write today for prospectlio—tree. 

AMERICAN COLLEGE OF MECRANO-THERAPY 
Dept.  , iato.121à Randolph at., chassis 

When writing please mention "Modern Electrics." 

TE LE G R APHY TAU G H T 
in the shortest possible time. 

The Omnigraph Automatic Trans-
mitter combined with standard key 
and sounder.  Sends you telegraph 
messages at any speed just as an 
expert operator would. 6 styled, 
$2 up ; circular free. 

O mnigraph Mfg. Co. 
89  Cortlandt St.,  New Yo u 

When writing please mention "Modern Electrics." 

Don't Wear 
a Truss 
Brooks'  Appliance,  the 

modern scientific invention, 
the wonderful new discovery 
that cures rupture, will be 
sent on trial.  No obnoxious 
springs or pads.  Has auto-
matic Air Cushions.  Binds 
and draws the broken parts 
together  as  you  would  • 
broken  limb.  No  salves. 
No  lies.  Durable,  cheap. 
Pat. Sept. 10, 'OL  Sent on 

trial to prove it.  Catalogue and measure blanks 
mailed free.  Send name and address to-day. 

C. E. BROOKS, 1993 Brooks Bldg., Marshal, Mich. 

When writing please mention "Modern Electrics " 
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Iir 6rratrM illagazittr 
iSargattth 

We Save You As Much As 40 Per Cent. On Your Subscriptions 

MODERN  ELECTRICS   $1.00 

COSMOPOLITAN, (or American, or Good Housekeeping)  1.50 

REVIE W OF REVIE WS  3.00 
Regular Price  - $5.50 

OUR 
PRICE 

$ 3.00 

Modern Electrles   $1.00 
World's Work   3.1)0 

Everybody's   1.50 
/elineator   1.00 

Regular Price - $0.30 

Our 
Price 

Modern Eleetrles.   SI 00 
Good Housekeeping   1.00 
The Outlook   3.00 

Regular Price - 53.00 

Our 
Price 

$4 .25  

Modern Electric's   $1.00 
Pictorial Review   1.00 
Cosmopolitan, (or American or 
Good Housekeeping)   1.50 

Regular Price - *3.50 

Our 
Price 

$2 .15  

Modern Eleetries   $1.00 

Pearson's   1.50 

Leslie's Weekly   5.00 

Regular Price  - 

Our 

Price 

$ 5.40 

Mod..rn Eleetrles   01.00 
Review of Reviews   3.00 
McClure's Magazine   1.50 
Woman's Home Companion   1.60 

Regular Price - 87.00 

Our 
Price 
$4.20 

Modern  Eleetrles   

The World Today   140 

Pearson's   1.60 

Rel,....ar Price - *4.00 

Our 
Price 
$2.40 

MODERN ELEeTRIeS 
IN  CONNECTION 

REGULAR 

PRIGS 

With Ainslee's  $280 
" American Boy   2.00 
" The Book-keeper   2.00  1.4 Ii. 

Cosmopolitan   2.50  1.54) 
Cycle & Aut'bile Trade Journal 8.00  1.140 
Farm Journal   2.00  1.45 
Fruit Grower   2.00  1.35 

Good Housekeeping   2.00  1.50 
Gunter's Magazine   2.50  2.00 
Harper's Magazine or Weekly. 500  4.30 

"  Bazar   2.00  1.50 

Judge's Weekly     6.00  5.00 
The Ladies World   1.50  1.10 
Leslie's Weekly   6.00  5.00 

Lippincott's   8.50  2.50 
McClure's Magazine   2.50  1.140 

Metropolitan   2.50  1.73 
Modern Priscilla   1.75  1.30 

OS 

01 ,1 

1,11 11 

51.140 
1.15 

RIGULAR 

PRIG. 

OUR 

Pairs 

With Motor Boat   800  *2.30 
The Musician    2.50  1.00 
North American Review   5.00  4.30 
The Outlook     4.00  3.50 
Pacific   2.50  1.141, 
Pearson's   2.50  1.50 

Pictorial Review   2 00  1.30 

Popular Magazine   4.00  3.00 
Recreation     4,00  3.04) 
Review of Reviews   4.00  2.30 
Scientific American   4.00  3.30 
Telephony   4.00  2.30 

Suburban Lite   4.00  3.05 
Success   2.00  1.50 
Sunset   2.50  LSO 
Travel   2.50  1.140 
Women's Home Companion   2.25  1.70 

The World Today   2.00  1.40 

•• 

Canadian and Foreign Postage to be added to above prices. 
We will gladly quote on any Magazine combination not listed above. 

Prompt and careful service assured. 
It is impossible to get the Magazines quoted in our list cheaper elsewhere. 

MAIL ALL ORDERS TO 

filobrnt EIrrtrirs litthltration 
84 W EST BROAD WAY  :-:  NE W YORK 

), urn writing please mention -Modern Electrics." 
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CLASSIFIED ADVERTIS MENTS. 

Advertisements in this column 2 
cents a word, no display of any kind. 
Payable in advance, stamps not ac-
cepted. Count 7 words per line. Min-
imum, 2 lines.  Heavy face type 4 
cents a word.  Minimum, 3 lines. 

Advertisements under "Wireless" 
5 cents a word.  Minimum, 4 lines. 
Wireless books and blueprints not 
listed under "Wireless," 2 cents a 
word. 
Advertisements for the April Issue mast 

be Is our hands by March 23. 

ELECTRICAL APPARATUS. 

STUDY ICLECTRICITY AT HOMN —A complete 
electrical course at home, containing 80-page detail 
book,  220-page text-book,  200  experiments  and 
ever 100 preces of apparatus.  Price, complete, only 
$6.60  Catalogue -M. R. 13." explains this and 
other remarkable offere.  Thomas M. St. John. 849 
Ninth Ave., New York. 

When writing please mention "Modern Electrics."  

LIMITED INVESTMENT OPPORTUNITY in a 
Telephone Manufacturing Plant, established, flourish-
ing business.  Particulars, Manufacturer, care Mod-
ern Electrics.   
When writing please mention "Modern Electrics.   

ELECTRICAL BOOKS, BLUEPRINTS. ETC. 

WIRELESS conEs AND DIAGRAMS. Blue-
print of Morse, Continental and Navy Codes, 
10e. Twenty Standard Wireless Circuits 5e, 
A. C. AUSTIN Jr. Hasbrouck Heights, N. J. 

When writing please mention "Modern Electrics."  

FOR SALE. —Practically new set Cyclopedia of 
Applied Electricity in five volumes, well bound in 
half morocco leather.  Treats of dynamos, motors, 
storage batteries, current measurements, wiring, tele-
graph, telephony, exchange, lighting, railways, power 
stations, alternating current, power transmission, etc. 
Cost 819.00—will sell for $8.00. Address, Henry Ward, 
124 East 52nd street, Chicago, Ill. 

C hen writtna piease mention "Modern Electrics."  

WAVE LENGTH figured mathematically by the 
only right formula.  2 vVr.c 35c.  For further partic-
ulars write Crockford, Bristol, R. I. 

When writing pleas. mention "Modern Electrics."  

HO W TO RENE W EXHAUSTED DRY BAT-
TERIES at cost of one cent each.  Formula and 
complete directions, 25 cents (stamps).  Acme Pub-
lishing Co., Newburgh, N. Y.  A.P.  
When writing please mention "Modern Electrics."  

DRY BATTERIES EXHAUSTED can be renewed 
for one cent each; simple, scientific instructions, 25 
cents.  Satisfaction guaranteed.  Dingo Sales Co., 
Bath, Maine.   

When writing please mention "Modern Electrics.   
COMPLETE  FORMULAS for calculating con-

denser capacity, helix inductance, and exact wave 
length; with table of inductivities of dielectrics, 2Sc. 
No stamps. H. W. Secor, 14 Barbara street, Trenton, 
N. J. 
When writing "lease mention "Modern Electrics."  

WE  HAVE  A  NUMBER  OF  EXCELLENT 
photos of amateur wireless installations, aerials, etc. 
You can get excellent ideas from these pictures, 
which show how the other fellows construct and ar-
range their instruments.  Many are suitable for fram-
ing and will add greatly to the appearance of your 
own station.  We are offering a limited number at 
10c. each.  Speak quick.  First come, first served. 
Modern Electrics Publication, 84 West Broadway, N. 
Y. City. 

When writing please mention "Modern Electrics."  
WAVE LENGTH figured mathematically by the 

only right formula, 2vVLC, 384.  For further particu-
lars write Crockford, Bristol, R. I. 

WIRELESS 
WIRELESS FIENDS! 

Phosphor Bronze Aerial Wire as u•ed by Government, 
the be4 yet. Ju-t imported 25,0o0 feet. 134 ct. per foot. 
Bornite and Zincite, the most sensitive combination, 50 
cts per set. Zincite and Copper Pyrites, 50 cts. per set. 
Silver plated brass cup for mounting crystals. 10 cts. 
each. Sliders (for square rod 5‘•imx 5.4-iu.) with ball and 
spring. 15 cts. complete. Black Asphaltum, Black and 
White Shellac, liquid ready to use, large bottle, 25 cts. 
Electrolyctic Detector, 1909 style, 75 cts. each. Spcol 
containing MOO Ohms No. 50 Copper Wire, 50 cts. Silicon 
or Moli-bdenite, large piece 15 cts. Send postage stamp 
for 128 page Catalog. 

Elect , o importing Co-. 86-2 West Wway, New York.  
When writing please mention "Modern Electrics."  

YOU BET 
we have all up to date wireless supplies. W e 
carry more wireless woods for the amateur 
than any other house on the Coast. W hy pay 
express and freight, when you can get the 
goods right here at right prices? Detectors, 
Tuners, Condensers, spark Culls fro m 1-2 to 
4 Inch spark, oscillators, colierers„ la mps, 
Matte machines. in fact, anything electrical 
you want.  Call . or write.  It will pay you. 
PAUL SEALER ELECTRIC W ORKS, Market St. 
San Francisco, 

When writing please mention "Modern Electrics."  

WIRELESS APPARATUS set up reasonably and 
neatly.  Medium amount expense.  Age 16.  Write 
for prices.  Ray P. Wilson, Highland avenue, Me-
tuchen, N. J. 

When writing please mention "Modern Electrics."  

VARIABLE CONDENSERS; solid mahogany, 26 
aluminum plates 3 by 4 inches.  Size over all, 8 by 
3 1-2 incnes.  Complete, by mail, $2.75.  300 feet No. 
28, 125 feet No. 24 enameled wire, 25 cents.  Card-
board tubes, 5 inch to 2 inch.  Middlesex Wireless 
Supply Company. 94 Antrim street, Cambridge, Mass. 
When writing please mention "Modern Electrics."  

THREE-SECTION TWENTY-FOUR FOOT iron 
aerial mast, complete with reducers and socket for 
base.  Upper sections drilled for guy wires; with 
cap on top to prevent grounding caused by water 
collecting in pipes.  Pulley attachment for raising or 
lowering antenna.  Bottom section 2 inch, upper, 1 
inch.  Threaded, ready to put up.  Just the thing 
for amateurs.  Price. complete, $4.50.  Pittsburgh 
Wireless Mfg. Co. 1522 Center avenue , Pittsburgh, Pa. 

When writin̂  please mention "Modern Ele,Arics."  

SPECIAL PRICES.  1,000-ohm wireless receiver, 
double pole, special thin oiaphragm, hard rubber case, 
wound with copper wire, 81.75.  Leather covered 
head band, double, 81.00; single, 0.60.  "National" 
receiving condenser, $30. Waterhouse Bros., Bourne, 
Mass. 

When writing please mention "Modern Electrics."  

LATEST IN WIRELESS.  Miller's Low Voltage 
Miniature Batteries, stand short circuit 1,000 hours. 
0. K. how to regulate to millionth of volt, with bat-
tery, 30c. A. H. Miller, 382 Brooklyn, Detroit, Mich.  

When writing please mention "Modern Electrics."  

FOR SALE. 
FOR SALE, 8-inch spark coil, almost new, $50.  H. 

C. Mummert, Alliance, 0. 

FOR SALE.  1 K. W. wireless outfit.  Outfit was 
made to order.  Fine workmanship.  For particulars 
apply to "H. D. D.," 4 Brentford Hall, Cambridge, 
Mass. 

FOR SALE.  A 250 Watt 10,000 volt transformer, 
with condenser and helix, for $26.00  Mark Davide, 
958 Grand View street, Los Angeles, Cal.   

FOR SALE, Wireless Receiving Outfit, complete. 
Fine condition; bargain.  N. H. King, 36 Webster 
street. New Haven, Conn. 

FOR EXCHANGE.  815.00 magneto, worth 88.00, 
will exchange for a good induction coil.  Harold 
Beverage, North Haven, Mass. 

SALE OR EXCHANGE.  6 volt storage battery, 
telephone,  telegraph  instrumen ts, other  electr ica l 
goods, Al condition. Want cornet, or cheap for cash. 
Write for description.  Frank R. Burkhardt, Milbank, 
S. D. 

When writing please mention "Modern Electrics."  When writing please mention "Modern Electrics." 
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trrira9 'rtribil-pattr 
By  H. GERNSBACK 

64 Pages  50 Illustrations 

NO W RE A DY 

THIS NEW BOOK by Mr. Gernsback, stands in a class 
by itself. 

It not alone describes the most important 
systems, but treats the subject from the experi-

menters standpoint, in such a manner that even the less 
advanced student will have little trouble to clearly grasp the 
matter. 

The book is the most up-to-date one and contains a 
digest of all the latest patents on wireless telephony, in both 
the U. S. and abroad. 

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

This book also contains directions for building 
small wireless telephone stations at a cost under 
five dollars for short distances up to one mile. 

It had been our intention to sell this book for $1.00 
on account of its great value, but we believe that the demand 
will be so great for Mr. Gernsback's book that the low price 
at which it is sold, will repay us in time. 

As we expect several thousand orders, it will be wise 
to order at once, so you will not be delayed. 

II PRICE 25 CENTS PREPAID 

Send money or express order, or coin, stamps or 
checks not accepted. 

.111obrrit EIrrtrirB tiuhlir talon 
84 W EST BROAD WAY  NE W YORK CITY 
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FREE 
TWO BOOKS: 

61 Page 
" InVeator's Guid e. 

AND 
64-Page 

"Proof of Fortunes in 
Patents 

What god How to 
Invent." 

FREE 
The above - entitled 

books will tell you How 
to Secure Money to ''Pat-
ent" Your Invention, 
How to Sell Your Patent, 
and ALL about the 

GREAT SUCCESS 
OF MY CLIENTS 
Trade-Maras, Copyrights, 
Prints, Labels, Registered. 

ADVICE FREE. 

Correspondence Solicited. 

MY 

>N W PROTECT YOUR IDEA! 

Patents THAT  Pay 
"MY TRADE MARK 

Your buqiness will hove rny persona,  F. V. 

SPECIAL OFFER 
Send me sketches or drawing or model and 

description of your idea or invention for 
FREE examination of U. S. PATENT OFFICE 
Records and report as to patentability of the 
same;—to find out as to whether you are en-
titled to a patent will not cost anything;— 
then, if your invention is new, upon receiving 
instructions, I will prepare, ALL necessary, 
(application) papers.  DO THIS AND SAVE 
TIME AND MONEY. 

W RI T E  N O W 

REFERENCES : 

American National Bank, 
Washing.oa, D. C. 

Litt le G knt Hay Press Co. , 
Dallas, Texas. 

Gray Lithograph Co., 
New York City, N Y 

Partners Mfg.Co., Norfolk,Va 
New Era M'f's Co., 

Fairfield, Is, 
The Parry Stationery Co., 

Oklahoma City Okla. 
Bell Show Print Co, 

Sigourney„ Ia. 
The Camp Conduit Co . 

Cleveland, 0. 
The Iowa Mfg. Co. 

Oskaloosa, Is. 
Sam'l Allen & Son Mfg. Co., 

Danswille, N. Y. 
The Girl Electric Co., 

Akron, 0. 
Superior Mfg. Co., Sidney, 0. 
ninny' Tel. Pole Co., 

Oklahoma City, Okla. 
Bernhard 1-tint.  Vienna, 

I. Austria-Hungary. 
Compound Motor Co.. 

Brooklyn, N. Y. 

I advert se my clients' patents free in • magazine having a two million circulation. 

FEE RETURNED IF " PATENT" IS NOT ALLO WED 
( SEE ABOVE LIST OF RRRRR ENCES — THEY TALK! 

HIGH CLASS WORK  EXCELLENT TESTIMONIALS 
SUCCESSFUL CLIENTS IN EVERT SECTION OP THE U. S. 

r Highest References •-• port-Prompt Services  809 I', ST., N. V,V 

E. E. VROOMAN, PATENTRIPeee' r tiN TER, Wash., D. b. 
My offices are located across the street from the U. S. Patent Office 

$ 1  0  0 gets you at once this unequaled Set of Books PRACTICAL ELECTRICITY 
in TWELVE LESSONS by JOSEPH 0. BRANCH, B. S., M. E.. being 

SIX VOLUrlIHS profusely illustrated with diagrams, circuits and working drawings. Used by 
the COMMON WEALTH EDISON COMPANY of Chicago and UNIVERSALLY ENDORSED. 

A Complete Course of Home Study of Electricity in all its branches. Simple, practical and comprehensive. 
The only strictly UP-To-DATE Course in Electricity published.  On receipt of 51.0(1 cash, we will send you the 
first two lessons 'Book I) and include with same a CON:.1.1LTATION GER TIFICATE, entitling you to the advice 
and sssistance of electrical experts on all questions arising in this Course of Study. 
• The balance of $0 00 is payable in monthly instal ,ments of $1 50 each month for Six Months making the 
ENTiRE cOug!•E cost you only S10.00 if ordered AT ONCE.  The Branch Publishing Co, Chicago. 

Wh n writing please mention "Modern Electrics." 
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HOLTZER- CABOT  RECEIVERS 
FOR WIRELESS OPERATORS 

V
ERY sensitive—adjustment permanent—silk wound 
coils—padded steel head bands covered with russet 
leather—nickeled trimmings—receivers pivoted to 

headbands—comfortable to wear-500 to 4000 ohms—Send 
for bulletin 20M3 and prices. 

The Holtzer-Cabot Electric Co. 
BOSTON (Brookline) MASS. 

When writing please mention "Modern Electrics." 

PRICE 
$1.50 

AND UP 
STAR SAFETY RAZOR 

Reputation from accomplished facts and not promises has carried the 
Star Safety Razor through thirty successful years. The expense of large &dyer. 
tising space prohibits going into detail in regard to the Star Safety Razor. You 
get value in this article and are not paying for die advertisement- Men who 
have used this Razor for many years, and who have also tried numerous thin 
blade Safety Razors, state that THERE IS BUT ONE SAFETY RAZOR that 
gives entire satisfaction —and THAT IS THE "STAR." 

Catalogue sent upon request 
KAMPFE BROTHERS. SS Read. St, New York. 

When writing please mention "Modern Electrics." 

3E0CLIA\NLoTRI,E, MERL E IMCASK rANEIR DPLZ9Ri  STAKPIN6 
When writing please mention "Modern Electrics" 

Remarkable Feat kr Is ireless Boy. 
"With a wireless station that cost him 

just $19, Hinter Lamb, an IS-year-Tot .1,,   
boy, living on Erie near es,. 
Galena St., on  Frida) • 
pi Iced up  the U. W 
Co's 2 K. W. station 
at Atlantic City. N. J 
and a few minutes late, 
picked up toe  Cruise. 
Oklahoma on the Allan 
tic coast, and the station 
at Cape Cod. Mass.  Th. 
feat Is regarded as rr. 
markabie here.  The 
boy's instruments com-
plete stood hint just $19 
Station mei-pupped with 
a SO-ft. aerial.  Perron 
lietector. tubular  con-
denser, tuning coil and 
2.1.00 ohm head set. — 
From Toledo News-Bee, 
of Sept. 18th, 1909. 

I The Celebrated Ferron Detector 
The Perron Detector is fast becoming the 

tcknowledged detem or for high class wireless 
conk. Guaranteed to be excelled by none for 
.ensitiveness, and tar sup- nor to any detectol 
a existence selling for $5.u0. With out high-
st grade receivb.g set it has a proven range 
.x. eeding2.1g 0 miles Because of its extreme 
ensitiyetiess, no battery or potentiometer is 
equiierl.  It will withstand the stronvest 
-ignals and remain adjusted for weeks. Toe 
sets of electro lytic detectors will appreci-
ate this point The base its. f finely polished 
Italian marble, and t. e metal parts beatiti. 
unity nickel plated. The following enthusiastic 
letter unque.tionably proves the rertuo to 

PE RR ON D ETF Cr OR  PRi CE 55 00  be much more -en,itive than any silicon: 
' My profound felicitations; your detector is certainly a bird, and as the president I 

would any it haq 8.1 others done to a frazzle.  While in Bev-rly, Mass., I tested it 
out with a silicon, and I could get P. C. (115 miles) as loud as I could get P. G. (15 
miles) on the other." 

Send 8c STA MP for our New Blg Catalogue ot Anything Flectrical. 
1 0 J. J. O U C H.  432  ST.  Ci_ A I R  S T R E E T.  T O L E D O.  O H 

When writing please mention "Modern Electrics." 
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CElle Hirai Annual (Mid 

trrir,65 Cur flunk 
The only book of this kind in existance. It contains the location, 

call letters, wave length, power, etc., of 

072 itlirdras #tatinns in tip Ilnittii *Wits anb alanaba 
U. S. Atlantic and Inland Stations  90 
" Pacific Shore Stations .  .  60 
" Navy Stations  .  51 
' Army Stations  .  .  50 
" Revenue Cutters Stations  22 
" Navy Vessels Stations .  .  185 

Hawaii Stations  .  .  .  7 
Merchant Vessels in the Atlantic. Pacific & Great Lakes  350 
Canadian Stations  39 
Cuban Stations  .  .  3 
U. S. Amateur Stations  115 

Total  .  .  972 
If you have a wireless station this book will be invaluable to you.  When receiving 

messages you will know at once where from they originate.  NO MORE GUESSWORK as 
heretofore.  The Wireless Blue Book creates a new interest in wireless as it enables every experi-
menter to accurately estimate the range of his outfit. 

It took four months to compile the data of the Blue book and it is warranted to be correct 
in every respect.  YOU CANNOT AFFORD TO BE WITHOUT IT. 

F r I PRICE, 10c BY 11 A IL. I Cash or stamps (only U. S., no foreign ones) taken 

Modern Electrics Publication.  84 W. Broadway, New York 

411111111•1111111111111111 aggig mgmaggiggiggsggi mgo. 

IVER OHNSON 
SAFETY AUTOMATIC 
E V C0 L V E R 

IPWe point to the difference between the posi-
tively and absolutely safe Iver Johnson Safety 
Automatic Revolver and the imitation near-safe-  116  
ties.  They have some device added 10 them to make 
them near-safe. The safety feature of the Iver Johnson Safely 
is the firing mechanism itself—not some spring or button device to pull or press. 
That is why you can, in perfect safety—no/ near-safety—kick it, cuff it, knock it, or 

HAM MER THE HAM MER 
"SHOTS," our bookie', tells all about it in a plain, simPle war, so.Ytni 
ain't go astray on the SAFE revolver question. Send jar it—FREE. 

Iver Johnson Safety Ha m mer Revolver 
Richly nickeled, 22 calibre rim-fire or 32 ca fibre center-fire, Se (Extra length barrel or blued 
3-inch barrel, or 38 calibre center-tire, 3,‘,i-inch barrel, • -  'U  finish at slight extra cost) 

Iver Johnson Safety Ha m merless Revolver 

4- - - 
Richly nickeled, 32 calibre center-fire, 3- - - --inch barrel,  - or  3- T8 $ (Extra 

at slight extra Cost) 
length barrel or blued 

calibre center-tire, 3,-inch barrel, -   

Sold by Hardware and Sporting Goods dealers everywhere, or sent prepaid on receipt ot 
price it dealer will not supply. Look for the owl's head on grip and our name on barrel. 

IVER JOHNSON'S ARMS & CYCLE WORKS, 323 River Street, Fitchburg, Mass, 
New York: ocr Chambers Street.  San Francisco: Phil. B. Bekeart Co., 717 Market St. 
Hamburg, Germany: Pickhuben 4.  London. England: I3 Cullum Street, E. C. 

Iver Johnson Single Barrel Shotguns and Truss Bridge Bicycles 

When writing please mention "Modern Electrics." 
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SPARK TELEGRAPHY VS. WAVE 
TELEGRAPHY. 
(Continued from Page 322) 

tion, that can be said to have a wave-
length somewhere near that of the ether-
ic wave, some of its energy is absorbed 
and transmitted to the ground.  This 
wave being of the "damped" variety 
has no other wave back of it to push it 
forward, consequently is not nearly as 
efficient as one of the undamped variety, 
but of the same power, other conditions 
being the same.  So that undamped 
waves will transmit much farther over 
land than can be done at present with 
the same power with the spark method; 
these waves come to the tree or obstruc-
tion the same as the damped waves, but 
they have other waves of the same 
length, power, etc., behind them to push 
them forward. 
Another point in favor of the arc sys-

tem is its ability to use more power 
than is possible with the transformer 
method, supposing a transformer were 
made of 100 K. W. capacity, what 
would it cost in the first place? How 
could they handle the secondary dis-
charge?  How much of a condenser 
would they need?  Yet it is entirely 
feasible and practical to use an arc of 
this capacity. It would be almost noise-
less in its action, not dangerous in op-
eration and first cost nothing, compared 
to that of the transformer, and last of 
all more efficient in the long run. 
And yet another point in favor of the 

arc method of creating waves, it may 
be used as a wireless telephone.  This 
being almost,  if not, impossible by 
means of the transformer. 
The only thing against the arc as a 

means of creating undamped waves at 
present is the fact that Valdemar Poul-
sen has the world at his mercy as far as 
the basic patents are concerned on his 
arc. His patent papers say:  "An arc 
enclosed in an atmosphere of hydrogen 
or any hydrogeneous vapor." 
So far investigators in this country 

have been unable to find an efficient 
method of utilizing the arc which does 
not infringe on these patents. 

"How to Construct a Practical 
Wireless Teleqraf" 

With ilhistrstint rlilgrnmsand fine cri,si of theCodes.2.5c 
A 2e stem-, h,incvn rnir I,',l'tin nf wirelene  pfl 

CHICAGO WIIIF.LEsisi Ni ppLy 
Room S7f. Auditorium Office Bldg ,  Chicago. Ill 

Nhen writing please mention "Modern Electrics." 

Have You An Idea? 
If so write for our Books: "Why Patents Pay," "What 
to Invent," "100 Mechanical Movements," and a Treatise 
on Perpetual Motions -50 Illustrations. All mailed free. 

F. DIETRICH & CO., Patent Lawyers and Experts, 

60 Ouray block, Washington, D. C. 

When writing please mention "Modern Electrms." 

The 
Best 
Crystal 
Detector 

A 11110H.L.LASS INVtS I teNT 
allowing quick change from one crys-
tal to another.  Can be used for any 
solid substance.  Two cups allow 
various combinations, a peat advan-
tage those usiog those using metal 
pont for one electrode  Gold lacquer-
ed mahogany base.  Very low price. 
Send stamp for full description & price 

TREMBLN kLECl RIC CO. 
Box [4,6  Centerville. Iowa 

When writing please mention "Modern Electrics."  

When writing please mention "Modern Electrics." 

At M y Practical School 
Only echos,' graduating full-fiedged operators. Estab-
isbed 1874. Housed in its Awn large, modern build-
ing. Equoppesi with R R. train wire. End OOOOO by 
Railroad and Western Union officials. Exclusive 
methods Teachers are practical experls. Living ex-
pence, earned Easy payments. Positionsalwaysopen 
—I will help ems. Correspondence course if desired, 
Morse or Wireless. Catalog Free  GEO. R. DODGIC, 
Pews, Dodges testtlate.  11th St ,Yalparalse. 

Frrintinn (Catalog 
containing over 600 electrical articles 
anyone of which you may acquire for 
NOTHING, simply by getting us new 
subscribers will be sent you on receipt 
of 2c stamp. 

MODERN ELECTRICS PUBLICATION 
84 west Broadway, 'New Tort( 

The Schoen Printing Co. 

Printers 
Magazines 

Catalogues 

Stationery, etc. 

3 Vandewater 5 treet,  -  NEW YORK 

When writing please mention "Modern Electrics." 

PATENTS That Protect 
and Pay 

W ATS O N E. COLE MA N, 
Registered Patent Attorney, 

Advice and Book Free; Highest References; 
Best Service 

612 F Street, N W„  W ASHINGTON. Di C. 

When writing please  mention "Modern Electrics." 

INVENTORS UNIVERSAL 
EDUCATOR 

60 .5 0 PERPETUAL  M OTIONS 
HO W TO OBTAIN PATENTS 

EVERY INVENTOR SHOULD HAVE A COP  PRICE 

F D  4 1. 0 0 
OURAT BLOCK —  W ASH. MC.  •Y MAIL  

° MECHANICAL M OVE M ENTSALso 
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The ENDUR,,licniE, Underwood 

Standard Typewriter 
ININMZVIMCVIM .J  

f1111414trf arikiAl, 

Enables it to meet 

the exacting re-

quirements of every 

day usage   

This is one of the reasons why UNDERWOODS are replacing other makes everywhere 

"The Machine You Will Eventually Buy " 

UNDERWOOD TYPEWRITER CO., Inc. 
241  Broadway  :  :  :  New York 

De Forest Apparatus 
DESIGNED BY EXPERTS 

WIRELESS TELEGRAPH AND TELEPHONE 
 RECEIVING OR TRANSMITTING 

• HIGH CLASS APPARATUS OF ALL SORTS AT REASONABLE PRICES 

Variometers, Loose Couplings, Variable Condensers of all sizes, 
Helices and Spark Gaps, large and small, Heavy Transmitting Keys, 
Audion and Radion Detectors, Wavemeters, Telephone Receivers of 
extreme sensitiveness, Complete Commercial Tuners, etc., etc. 

R. J. VAR1OMETER—A variable Tuning Coil without sliding contacts, or 
a loose Coupling using rotating coils     $16.00 Net 

R. J. WAVEMETER— A calibrated Receiving Set that will measure the 
wave length you are using or of any station you can hear.  Its variable 
condenser can be used separately  $20.00 

R. J. HELIX & SPARK OAP—Equal to that used in most ship stations.$15.00 

R. J LOOSE COUPLINO—Rotating coil type to eliminate most extreme 
interference  $17.50  " 

HEAD TEl EPHONE RECEIVERS—De Forest type.  Most sensitive 
known, light, fit the ears  $16.00  " 

Technical advice and assistance gladly given to all purchasers. Call and see our 
apparatus at our new offices in the Metropolitan Tower. %.% hat we sell is GOCD. 

If you wish a REAL Wireless Station go to those who KNOW HOW! Address 

SALES  DEPT. 

RADIO TELEPHONE CO. 1 MADISON AVE. NE W YONK CITY 

When writing please mention  'Modern Electrics." 
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TEN THOUSAND TELEGRAPHERS W ANTED 
by railroads, commercial companies and Wireless Companies.  Only schools in America teaching 

WIRELESS TELEGRAPHY 
We operate fifteen Wireless Stations  Main Line R R. Wires in each of our Institutes 

Supervised by R. R. Officials.  Write for prospectus. 

NATIONAL TELEGRAPH INSTITUTE 
CIN CI NN ATI. OHI O  PHIL A DELPHIA. PA.  ME MPHIS. TENN.  D AVENPORT. IO W A  PORTLAN D. ORE.  C OLU MBI A. II C. 

When writing please mention "Modern Electrics." 

 EXT R A!!   
Wireless Telephone Experimenters—Do you want a NEW, French Imported, self regulating arc lamp 
We give you the best value ever offered in this country.  We bought 200 lamps from the bankrupt manu-
fazturers.  The arc lamp sold for 5 years at $1t.00. retail, and was cheap at that. 
Lamp is guaranteed in every respect and runs on 110 Volts D. C. With Standard Carbons it gives 1000 C. P. 
Just the thing for wireless telephone speaking arc lamp or for regular lighting service. 
Made in brass entirely.  i.inest precison.  We can ship at once.  First come, first served. 

I PRICE $4 50 I 
ELECTRO IMPORTING CO., 

86-z WEST BROADWAY, 
" Everything for the Experimenter" 
When writing olease mention "Modern Electric.."  

NOTICE 
We ore entering the wirelesssupply business and with 

to call attention to some remarkab,y low prices as our 
opeuing inducement. 

DETECTOR/4 
Mineral Detector 
Stiti ds  $ 1.50 

NIolybdenite  De-
tectors   5.00 

Silicon Detectors 10.410 
by ',increments will be prose-
cuted to (befall extent 

of tbe law 

T RANkFOR MERs 
14 K. W -10000  volts 
c'o,ed core Transfor-
mer.;  ready to work, 
not parts  519.00 

24 in. Spark Coils, 10.00 
1 in. (epeciall   5.00 
Y, in. (special)   3.50 
Complete with fine plati-
num contacts on vibrators 

IISOUT11.1.1112-1110DD WI RELE.414 CO. 

421 N. Fulton Ave.,  Balti more, Md.. U. O. A. 
FREE  With any order a sample of new detector Mine, al 

PlIONEai —EXTRA 
12P0 On 111,5  $2.0o 
Woo Ohms with fine nick-
eled headband and cord 
(solid type,  $2.75 

Copper wound.  Gold dui-
phrams. ISOn extra. 

INDUCTIVE TUNER 
Inductive Tuners. .57.50 
Double slide  on robbrr 
roll   *3.00 

Variable condensers, and 
wire. etc. 

Make all money orders 
payable to W m Southard, 
aid -end directiuns for 
shipping or we shall use 
our own discretion. 

When writing oleo... mention "Modern Elerteire 

GROBET SWISS FILES 
And Other High Grade Tools 

Are shown in our catalog.  Send your name and address 
on postal and mention this paper and we will send fret 
our catalog. 

M ONTGOIIIIRT & CO.. 
LOS Fulton hi/rect.  Ne w York City 

When writing please mention "Modern Electrics." 

ie. IePii© 9-3 

Lt)..,,, .50 Pe rpefu ai M oll 9 3 4 
%IUD tooMechanlea Move ments 
rioolss tell aill about' Perpe f.t,aa 
cificx  o, , c ovi? fo obfain Thfents 
BY MAll.  5 CENTS sTAmPs6is i i..vr at 

FDIETERICH•61—OURAT• WASH.D.C• 

When writing please mention "Modern F.leetries" 

NEW YORK CITY 

CORRECTION. 
Please note that diagram sent with my 

article,  "Sending Wireless  Messages 
with a Telegraph," in the Experimental 
Department of your magazine, was in-
correct.  It should have been connected 

ri E. e r=-

-===7._ 

ffi OLP NiDE'St 

as shown here.  The armature should 
be connected so as to buzz or vibrate 
when key is pressed. 

RAN' HUTCHINS 

RUINED BY DRINK! 
Saved in Time. 

W - DO  YOU  DRINK? 9 
I desire to communicate with anyone who realizes 

that they would be better off if they did not use liquor or 
with those w ao are interested in the welfare of a man 
who drinks.  I have a message which has already saved 
many from the brink of ruin.  Nothing dangerous, 
only an inexpensive Home Treatment, whi. h has 
Seen used successfully by physicians and others  No 
publicity, no inconvenience; no loss of time.  Full par-
ticulars in sealed envelope u pon request.  Address B. 
FORTIN, 40 Dearborn St., Chicago, Illinois. R 84.  Cor-
respondence :onfidential. 

When writing please mention "Modern Electric." 
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4018$6.-

20 Beautiful Volumes 
29 Able Authors 

42 
Popular Biographies 
7,568 Ample Pages 
Actual Size of Volumes, 

7xs34 in. 

Remarkable I 
Sacrifice Sale ef 
Valuable Books 

E are closing out, at a bargain, a few sets oi the" Makers 

of American History," a library of popular biog-
raphy which contains some of the most interesting and 

instructive reading ever published.  In these 20 large and beautiful 
volumes will be found the life-stories of forty-two great Americans 

— men who moulded the history of the nation.  Each biography 
is a complete story in itself, written by some eminent authority, 
such as Capt. A. T. Mahan, Gen. J. G. Wilson, Gen Fitzhugh Lee, 
Prof. W. G. Sumner, James Schouler, and others equally well 

known.  One volume is devoted to Abraham Lincoln, in whom 
centers special interest in this centenary year.  The narrative of 
American history from the earliest times down to the close of the 
Civil war period is interwoven in these lives. 

NoOther Work Like It 
To read these volumes is to be grandly entertained and at the 

same time to come into intimate contact with the great heroic 
characters in American history.  This is the only work which 
covers the whole field and is at the same time of distinguished 
authorship.  For an hour's pleasant reading or for serious study no 
other work will compare with it. There is not a dull page in the 
entire 20 volumes, which are beautifully printed, bound in art cloth, 
and illustrated with portraits and other illustrations, maps, plans, 
etc. Every hero and patriot is treated, not in the dry and technical 

form so common to biography, but in a simple, fascinating style 
that will appeal to all who enjoy good, wholesome reading. 

Here's Our Great Offer 
We have on hand a few sets of this splendid library which, 

from handling in our stock room are not in perfect condition. 
For all practical purposes they are as good as new; in fact, 
an expert could hardly tell the difference. The lot is so 
small we have decided to close them out for $1 00 

down and $1.00 a month un,i. the fufl amount of the special limited clearance price, 
TH E 

$19.50, has been paid.  The subscription price is $30.00.  4.  UNIVERSITY 
SOCIETY, 

New York. 
os)  !lease send me pre. 
C'  paid, for examination, 

a slightly rubbed set of 
, the "Makers of American 

FREE —for 5 Days 
On receipt of the accompanying coupon, we will send you the complete 

set, 20 beautiful volumes, carriage paid, for five days' examination.  ,...•  History," in 20 volumes.  If 
Note our liberal offer. The books are subject to return at our expense  4,  satisfactoiy, I will pay ,3,0ou 
if you do not find them, as we claim, a most unusual bargain.  qP „LA unt ilotiiiiearceacefitietarnce a d $1. 

n$19.50 haas 
Do you think you can afford to miss this chance?  been paid.  If not satisfactory, I 

will notify you, so that you may ar-
iange for its return at no expense to 

me whatever. 

MR. 
8-10. 

THE UNIVERSITY SOCIETY, 
44- 60 EAST 23rd STREET. 

NE W YORK. 
Name   

Address   

Wham weltlas Maar siastSos  alsalsfas." 
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"Iqtrui to itlakr 

trrira9 4111,6truntrut/9" 
BY  20 WIRELESS EXPERTS 

96 Pages, 75 Illustrations 

A  NE W  WIRELESS  HA NDBOO K 

CONTENTS: 
How to make a loose coupler. 
How to make a microphone detector. 
How to make a simple antenna switch. 
How to make a spark gap muffler. 
How to make a 1000-ohm relay. 
How to make a carborundum detector. 
How to make a bare point electrolytic detector. 
How to make a selective tuner with weeding out circuit. 
How to make a coil vibrator attachment. 
How to make an electrolytic detector. 
How to suspend and insulate aerials. 
How to make an iron pipe aerial. 
How to make a tantalum detector. 
How to make a small transformer. 
How to make a transmitting helix. 
How to make a potentiometer. 
How to make an interrupter and detector combined. 
How to make an electrical resonance apparatus. 
How to make a wireless without aerial. 
How to make a talking condenser. 
How to make a two-mile wireless station. 
How to make a tuning coil. 
How to make a silicon detector. 
How to make the simplest and most efficient wave detectors. 
How to operate a wireless by speech only. 

I Price 25 Cents Prepaid 
Our new book is the only one of its kind, and contains more informa-

tion on the construction of wireless instruments and apparatus than any 
other book ever published— no matter what its price. 

It contains description of twenty-five (25) different pieces of apparatus, 
each fully illustrated.  Clear photographs of the actual apparatus, diagrams, 
dimensions and sketches of the necessary pieces will be found inigreat profusion. 

The contents were taken from articles published in the first volume 
of MODERN ELECTRICS.  All were carefully re-edited, and most of 
them re-illustrated with new, clear sketches, etc. 

A book that every experimenter and amateur in the wireless art 
must possess. 

Ready for delivery now.  Send money or express order, or coin. 
Stamps and checks not accepted. 

factient EtrrtrirB tlithliration 84  WEST BROAD WAY 
N E W  Y O R K 
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ANNOUNCE MENT 

The accompanying cut (actual size) shows our new hard rubber ball-bearing 
slider (Patented Feb. 1, 1910).  It is the acme of perfection and surpasses in 
efficiency, quality, accuracy, any slider ever placed on the market. 

As it is non-metallic, it slides over the rod with astonishing ease . NO MI-
CROPHONE CONTACTS possible with this slider, no jars in the telephone. The 
ball is pressed evenly on the tuning coil wire, while the spring (which makes 
contact with the rod) presses firmly on the ball ensuring perfect contact at all 
times. 

The construction of the slider is so perfect, that it can never stick, but 
responds at once and quickly, with astonishing ease.  ALL OUR INSTRU-
MENTS ARE EQUIPPED WITH OUR NE W PATENT SLIDER, beginning 
March 10th, WITHOUT EXTRA CHARGE. 

NOVEL FEATURE:. While our standard slider is black hard rubber, we 
have devised the same slider in BRIGHT RED composition, for the Aerial slide 

and therefore equip all our double slide tuners, couplers, etc., with one black and one red slider.  This 
original feature, is a distinctive departure.  We lead as usual. 

Our new slider fits any 34-inch rod. 
Hard Rubber Slider, complete with ball and spring, by mail 

20 CENTS I 
Red composition slider, complete, same price 

MAGNETO PO WER GENERATOR, 12 Volts, 20 Amperes. 
At last the machine par ex-

cellence!  It took a long while to 
i perfect it, but we have t at last. 

This machine is the acme of 
perfection and for the money, un-
questionably the greatest bargain 
ever offered. 

The machine has been designed 
for practical work, TO LIGHT UP 
A HOUSE WITH 20  I2-VOLT 
18 C.  P. TUNGSTEN  LAMPS, 
to run large spark coils for wire 
less, etc., etc.. 

Runs from any engine or other 
motive power.  Requires but 1-6 
horse-power. 

The  armature  is  8 inches 
long and a masterpiece in every 
respect.  It runs in heavy bronze 
hearings, which were designed to 
stand a continuous 12 hour run 
Two  large  self-feeding oil  cups 
provided.  Machine  is  furnished 
with automatic patent speed regu-
lator as shown in cut. 

Four large, double laminated 
magnets, with amazing power, are 
provided. We furnish either friction 
or belt pulley.  Price is the same 

Heavy oak base with 4 metal studded holes to fasten machine is furnished. 
Size of machine. 11 inches by 6 inches by 4 inches. 

Weight 12 pounds. 

GUARANTEED FOR ONE YEAR. 

PRICE 12 DOLLARS  I 

•••/•• 

xtr a! 
DURING  THIS  MONTH  ONLY 

Enameled wire, unquestionably the very best for tuners and loose couplers, spark coils, etc.  Used 
on all wireless instruments. 

No. 20 B. & S., regular price per lb   $ .88 eta.; NO W 65 cts 
No. 24 B. & S., regular price per lb   $1.02 eta.; NO W 70 etc 
No. 28 B. & S., regular price per lb.    $1.38 eta.; NO W 95 cts 

Comes wound on handy tin spools, wound evenly 
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Vargaitt 

PARTS!  PARTS!!  PARTS!!! 
We have had a great demand for abose Innis and w e finally decided to sell them separate to out 

friends. All parts are well finished and the same as used on our instruments. 
No. 1. Electrolytic detector base, hard rubber, 3x3x% inches, each  20 cents. 

By mail 5 cents extra. 
No. 2. Cardboard tube for loose coupler, 3)4 inches long, I. D. 31/2 inches, 1/1 inch thick, each 15 cents. 

By mail extra 8 cents. 
No. 3.  Cardboard tube for tuners, 12 inches long, I. D. 3% inches, 1/g inch thick, each  25 cents. 

By mail extra 12 cents. 
No. 4. Oak detector base, polished, 3% inches diameter, 1/2 inch thick, each  15 cents. 

By mail extra 4 cents. 
No. 5. Large tuner frame (No. 8486) for single or double slide, finished in oak. Diameter of 

drum 6 inches; length, 11 % inches; ends, 7%x6% inches;, with holes and grooves, each $1.00. 
No. 6.  Oak detector base, polished, square, 2%x3%x% inches, each  15 cents. 

By mail extra 4 cents. 
No. 7. Fixed  condenser box,  in  polished  quartered  oak,  with  holes  and  slide  bottom, 

8%x6%xl inch, each  35 cents. 
By mail extra 12 cents. 

No. 8.  Aluminum bridge, as used on our No. 9220a zinc gap, 3x5430/4 inch, with holes, 
by mail, each    18 cents. 

No. 9.  Aluminum detector bracket, as used  on  our  No.  9002  detector,  2 inches high, % inch 
wide, with all holes, each  25 cents. 

By mail extra 4 cents. 

ALU MINU M  PLATES 

Cut to size, any thickness from 

Standard size sheets. 24 inches 

1-32-inch weighs 8 ounces per 
1-16-inch weighs 16 ounces per 
1-8 -inch weighs 32 ounces per 

1-32-inch up. 
90 CENTS PER POUND 
by 24 inches, 
66 CENTS PER POUND 

Figure as follows: 
square foot.  1-2 -inch weighs 136 
square foot. 1 -inch weighs 276 
square foot. Between sizes in 

ounces per square foot. 
ounces per square foot. 
proportion. 

UNIVERSAL DETECTOR STAND 
The best for the experimenter.  Can be used with any sub-

stance.  Is equipped with a pair of tweezers to put small pieces 

to be used in experimenting, in place. 
As we are discontinuing this at tide for patent reasons, we 

offer it while supply lasts, for 

65 CENTS  
By mail extra  12 cents. 

'462.0 

01.4 

' 

Have you a copy of our famous 
ELECTRICAL CYCLOPEDIA NO. 7, containing 128, pages of apparatus and instruments, WIRE-

LESS CODES, over 60 WIRELESS DIAGRAMS and the most complete assortment of experimental 
electric goods in the U. S? It's chuck full of all kinds of information only found in $5.00 books. 

The cyclopedia will be mailed to you on receipt of 2 cent stamp for postage. Address all comtnunt 

Eirrtro ,ilittpurting To cations to 

"EVERYTHING FOR THE EXPERI MENTER." 86-z. W EST BROA D W AY, NE W YORK CITY 
Retail Store: 69 West Broadway, N. Y. 
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To Keep Your Floors Beautiful 
Every woman knows how annoying it is to have unsightly spots, 

water stains, dirt stains and foot-tracks spoil the beauty of her floors, 
stairs and woodwork.  They ruin the beauty of the entire home. 
Will you test, at our expense, 

Johnson's Kleen Floor 
the may preparation for immediately removing all these diacolorations? With Johnson's Kleen 
Floor any woman can keep her floors bright and clean—like new. 

Si mply dampen a c;oth with Kleen FlLor and rub it over the floor. Instantly, all spots, stains 
and discoloiations disappear— without thej lightest injury to the finish. 

Johnson's Kleen Floor rejuvenates the nish—brings back its original beauty—greatly im-

proves the appearance of all floors, whether finished with Shellac, Varnish or other preparations. 
Johnson's Kleen Floor is quickly applied - two hours is amp:e time in which to thoroughly 

clean the floor. wax it and replace the rugs. 

We want to send you, free, sample bottle of Johnson's Kleen Floor and 
a package of J bncon's Wax to be used after Kleen Floor is applied 

Johnson's Kleen Wax gives the floors that soft, lustrous, artistic polish which 
does not show heel-mai ks or scratches and to which dust and dirt do not adhere.  e . 

It is ideal for polishing woodwork. fii,•niture, pianos, etc. All that is fleets-  ,•' S. C. 
• sary is to occasionally apply it with a cloth, and then bring to a polish with ..• Johnson 

a dry cloth. 8 
Your floorireceive harder wear than any other part of your wood- S n o Wis. work, hence require special treatment. Kleen Floor will keep them .• Racine,  

always in perfect condition. . .•• I accept your 
We want to send you,  free'.  prepaid, samples of our  c,̀ .• FR E E offer  of 

Kleen Floor and  Prepared Wax,  together 
"•/' •• samples of Johnson's with the latest edition of our handsomely  ,p•••-••• 

illustrated book on the "Proper Treatment  cf ..'  Kleen Floor and Pre-
of Floors, Woodwork  and Furniture."  •• pared Wax, also booklet 
We attach  a coupon  for your con- y•-• 

.* Edition .M. E. 3 on Home venience. 
Beautifying. I agree to test 

S. C. Johnson & Son c"..•• the samples; and if I find them 
• satisfactory, will ask my dealer to 

Racine, Wis. supply me. 

N "The Wood Finishine Authorities"  ame  

Address  

When writing please mention "Modern Electrics." 

Eleetrics" guarantees the reliability of its advertisers. 


