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Copyrights 

The value of a patent depends 

on the expert presentation of the 
claims that cover it.  The value 

of your idea may he enormously 
increased by skillful handling of 

your application.  My long ex-
perience in the l'atent  Office, 

and in handling exclusively all 

classes of applications, gives my 
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'• ELECTRO" AMATEUR WIRELESS PHONES 

We herewith present 
our new amateur tY ins 
wireless phones wide!, 
areaaperlorteanytb Ins 
as yet.  Our No. 1::05 
phones which are in use 
now by the United 
States  Government, 
Marconi and t he United 
Wireless  Co.'s are of 
course of higher grade 
but our new phones are 
in every respect built 
an carefully, the only 
differenee being  that 
the tiniah In, notso elab-
orate.  These phones 
hate ti* O oh ms  each 
receiver and are wound 
with No. 50 single 
• lk  d wire. 
These pl ,,,,, es have 
double  pole  magnets 
which  are  extremely 
powerful and made es-
pecially for  wireleas. 
The head band is ad-
justable and leather 

covered, awl 1,, 1,,, •11,1e o catch your hair. The receivers 
tit the head perfectly.  The weights 15 ounces.  With this 
set we furnish a beautiful finished six foot green cord with 
nickel plated tips.  The phones are made with swivel 
arrangements which make good Itt possible.  A test will 
convince you that our phones are superior to any other 
make and we shall be pleased to send you a set of these 
phones on receipt of St. deposit, with privilege to inspect 
same.  It not satisfactory we shall refund the money. 
NO. 8070  tine, thel,..and 4.11/n ph. ,nes as described 

complete. 

$4.50 

By mail extra 22 cents. packed in box.  Rend 2c. stamp for 
our new 128 page wireless eyelopedie, No. 7. containing 
to ..f  .1i3g ran,. t•tc, 
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Will Old Age Find You 
Still Drudging Along? 
No man can check the progress of time.  Ceaselessly and swiftly you are 

being hurried toward the age when the untrained are "old" —when the gate 
of employment is closed.  Will you let lack of training condemn you to poverty, 
worry, and dependence? 

Employment and good pay are always waiting for the man with special 
training; with ability to do some One thing better than the other fellow; with 
knowledge of how to solve problems and get results.  Now is the time to begin. 
Will you choose profit and safety, or want and dependence?  Your choice mu-
be made now.  Take the first step.  Mark and mail the coupon.  It will brit_ 
to you a full explanation of the I. C. S. way —a sure, easy, quick way to acquire 
the training that will insure you against 
Irudgery in old age.  It is the way that 
suits your special case.  You study 
when it suits your convenience.  The 
training is adapted to suit your partic-
ular needs. 

That the I. C. S. can help you is 
proved by the upward of three hundred 
letters received at the Schools every 
month telling of earnings increased and 
prospects brightened through study of 
I. C. S. Courses.  In a single year the 
increases in salary roported by I. C. S. 
students amounted to over Two Million 
Two Hundred Thirty Thousand Dollars. 
Mark and mail the coupon NOW. 
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•  an qualify for a larger sal mi., te l  A. k.a .-C.1 ,1, I" the  1:41,i  ; 
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Electrical Engineering 
Electric Lighting 
Electric Railways 
Electrician 
Electric Ct.r Running 
Dynamc. Foreman 
Dynamo Tender 
Wireman 
Mining Engineer 
Telephone Expert 
Civil Engineer 
Autonoil lie ttperttor 

Mechanical Engineer 
Mechanical Draftsman 
R. 14. Constructing 
Co m rete Construction 
Arc hitect 
Contractinga ml Building 
rchitectural Draftsman 
llIllhing S Dealing 

t: hrcucr St 

Bookkeeper 
Advertising Ntan 
Ci.il Service P..  . 

• 

; Name 

• 
; Street and No. 

• 
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$ 5 to $8 Per Day 
And STEADY WORK, if you learn one 

of these skilled trades: 

Electrical, Plumbing; 
Mechanical and 
Structural Drawing, 
Bricklaying 

L. L. COOKE., Director 

by our thorough, practical methods.  No other field offers such good wages and 
unusual opportunities for advancement.  Hundreds of our graduates are now 
earning highest salaries at these trades.  Many are successfully established in 
business for themselves.  There are good openings waiting for thousands of 
others.  Will you be one of them ? 

The scale of wages for Electricians, Plumbers and Brick-
layers in Chicago is $5.50 a day for eight hours' work. 
Competent Draftsmen earn $25.00 to $60.00 per week. 

It takes but a short time to learn by our rapid, practical methods. After graduating 

from our School you can always secure a position in any part of the country and earn 

highest wages.  We teach by tools and 
actual work instead of books.  We assist 
graduates to the best positions. We are 
now  completely  installed  in  large 
$100,000 School Building, (see illustra-
tration) where we have unequalled facil-
ities for instruction.  Our teachers are 
all practical experts.  Our ra,es are low 
aid may be paid in installments when 
desired.  Living expenses are very 
small. You are never too old to learn a 
good trade.  Come to Chicago, the 
bus,est city in the world. 
Write us for catalog, mentioning your age, present 
occupation gad the trade you are most Interested in. 

rite national Painters' Association 
of Chicago have appointed Mr. L. L. 
Cooke Director of their Painting and 
Decorating  chool.  Those wishing 
particulars of this instruction should 
address him direct. 

L.  COOKE, Director We occupy this entire building 

COYNE NATIONAL TRADE SCHOOLS 
"Oldest and Largest  28 Illinois Street, CHICAGO, ILLINOIS 
Institution of the kind." 

Contractors desiring to secure men in these trades should correspond with our Employment B   
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Devices for Reproducing Photographs or Drawings. 
BY A. C. MARLOWE. 

(Paris Correspondent Modern Electrics) 

The new apparatus invented by M. 
Edouard Belin, of Paris, is designed to 
reproduce photographs at the receiving 
station, and has already proved very 
successful over a long line.  M. Belin 
uses the slight relief surface of a photo-
graph film in order to produce corres-

I IG 

ponding changes in the resistance of the 
circuit. The film is wrapped about a cyl-
inder which quite resembles a phono-
graph cylinder, as seen in Fig. 1. The 
transmitter has a special kind of micro-
phone, using the box H. which contains 
a carbon disc, F, at the back. Upon the 
disc is placed a thin insulating disc hav-
ing three holes of 1-10 inch diameter and 
a carbon grain is placed in each hole so 
as to make the microphone contact with 
the carbon disc.  The three grains are 
mounted so as to form an equilateral tri-
angle and thus give an equal distribution. 
Upon the grains is placed a vibrating 
diaphragm of carbon, 0.03 inch thick. To 
transmit the movement from the photo-
graphic film to the microphone there is 
used a double point mounted on a spring 

blade. One of the points bears constant-
ly on the film and the other against the 
microphone, so that the latter receives 
the differences of pressure due to the 
varying relief of the film. Connection is 
made botween the metal part of the box 
on one hand and the carbon plate on the 
other so as to give the microphone action 
and the resulting variations of resistance 
in the line L.L.  The present form is 
found to be the best for obtaining a good 
variation of current with the pressure, 
and an important point is that the same 
pressure always corresponds to the same 
value of the resistance, and when there 
is no pressure the value always comes 
back to zero. 
At the receiving end is a similar ro-

tating cylinder carrying a sheet of pho-
tographic paper or a film, and the cur-
rents are received in a galvanometer de-
vice which throws a variable spot of light 
on the paper.  A Blondel oscillograph 
with a swinging mirror in a strong mag-
netic field is used here. A strong cur-
rent thus gives more swing and a weak 
current a less swing. The beam of light 
passes first through a short color screen 
graduated from dark to light, so that 

FIG 2 

when the beam is at zero it occupies the 
dark end of the screen. A swing of the 
beam brings it to the more or less trans-
parent part, and the resulting beam will 
thus depend in value upon the strength 
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of the current. One of our views shows 
the complete apparatus, with the trans-
mitter drum and also the receiver which 
is enclosed in a light-proof box. 
As the microphone is very sensitive to 

pressure, a very slight relief can be used 
on the film, and this is in fact necessary 
in the present instrument. Carbon paper 

Cot 
Transmit' er of Belin Machine. Open and Cosed. 
A. A. A. Shows Position of Carbon Grains. 

prints can be also employed, and in gen-
eral the relief is hardly perceptible. It 
is stated that the apparatus has been 
tested over a 1,200 mile telegraph line 
with good results.  One of our views 
shows the good detail which can he ob-
tained here.  It is of course an easy 
matter to reproduce line drawings with 
the apparatus, and in this case the micro-
phone is replaced by a simple contact de-
vice, Fig. 2, consisting of a stiff metal 
piece, L, and a very flexible spring, R. 
An exploring point, P, runs over the 
image and where there is a line which 
gives a relief, the contact is broken be-
tween R and L. Such lines are given by 
photographic processes or by making 
drawings with special ink.  In the re-
ceiver the beam passes simply through a 

Bolin Receiver. 

small hole in a screen which covers the 
rotating paper or film. When no current 
passes, the beam lies in a position where 
it does not pass through the hole, but 
when current passes in the galvanometer 
the beam is deflected so that it is sent 
through the hole and thus makes an im-

pression on the paper.  However, the 
reverse of this action can be used, in or-
der to produce a positive or a negative. 
The inventor expects to be able to 

transmit photographs by submarine cable 
in the near future, and this is not un-
likely, owing to the small currents which 
are employed. The effect of capacity in 
the cable is a difficulty inherent in this 
class of work which he expects to over-
come. 
One of the most recent instruments 

for reproducing black and white draw-
ings is the Teleautocopist, which has 
been invented by M. L. Semat, of Paris 
and constructed at the Ducretet estab-
lishment in its present form.  What is 
desired here is not so much the question 
of novelty as to obtain a good practical 
instrument for such use. The principle 
is the one with which we are familiar, 
that  is, a transmitting  cylinder  is 

E 

FI G. 5 

wrapped with metal foil carrying a 
drawing in insulating ink. A metal point 
covers the drawing and there are makes 
and breaks in the circuit according to the 
passage of the point over the conducting 
or non-conducting parts.  At the other 
end is a receiving cylinder with an elec-
tro-magnetic tracer which acts accord-
ing to the impulses of the current.  In 
the present case the tracer has a metal 
point which bears upon carbon paper, 
this being wrapped about a sheet of white 
paper. The pressure of the metal point 
thus gives the black portions of the draw-
ing upon the paper. 
To obtain synchronism between the 

transmitting and receiving cylinders, M. 
Semat uses a modification of the method 
with which we are familiar.  In our 
previous account of Dr. Korn's system 
we mentioned this mel IAA. The trans-
mitting cylinder is kept at the standard 
speed of say 100 revolutions per minute 
(as shown by an indicator) while the re-
ceiver is worked at a slightly less speed 
of 99 revolutions.  At each revolution, 
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the transmitter reaches the zero point 
first and is there stopped by a catch de-

Sernat Receiver and Tran•mitter. 

AA:, ilo! 

a I Ac#4,1,-.A. Aeh 
Cwaesta,  luar—z 
• 42e..; 142s..' /747  

Sample of Picture Transmitted with the 
Semat  Tel autocop;ste." 
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vice.  Very shortly after the receiver 
reaches the zero point and it makes a 
contact which releases the transmitter by 
an electromagnetic device, so that both 
cylinders start off at the same movement. 
The synchronism is thus corrected at 
each revolution.  M. Semat prefers to 
make the receiving. cylinder, T, Fig. 5, of 
8/7 the circumference of the transmitter 
and to run each instrument at the same 
standard speed, while the two cylinders 
run at the same periphey speed by means 
of proper gearing, so as to record the 
image exactly. The projecting point, A, 

Another Sample of the Semat Machine. Such A 
Picture Will Greatly Simplify Police Opera-

tions to Capture Criminals.  • 

of the transmitter reaches zero before 
the receiving cylinder, and is • there 
stopped by the electromagnetic device, 
BC. When the point, D, of the receiver 
now comes to zero, it works the lever, E, 
so as to open the contact, EF, for an in-
stant and thus release the transmitting 
cylinder at A. Both cylinders thus start 
on the second revolution at the same time. 
The present apparatus works • very well 
in practice, and has the advantage of a 
simple construction.  The present illus-
trations show the results which the ap-
paratus gives. 

A complete wireless telegraph service 
for the Philippine islands is planned by 
the insular government. 
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The Solid Rectifying Detector. 
BY H. W . SECOR. 

OR . the past three years there have 
appeared numerous contributions on 

so-called "thermo-electric and crystal de-
tectors"; the action of which is not 
thermo-electric at all, as will presently 
be shown, and which has caused such 
detectors as the silicon, perikon and py-
ron to be classed as thermo-electric. 
Mr. G. W. Pickard, of Amesbury, 

Mass., who has developed the solid rec-
tifying detector to its present high effi-
ciency, has made exhaustive tests on 
them, which conclusively prove that their 
action is the same as an electrolytic rec-
tifier, (i. e. they allow current to pass 
through in one direction only) or recti-
fying, and not thermo-electric, as the 
earlier  investigations  of  Fleming,* 
Piercet and others seemed to show, but 
whose theories have proven untenant-
able. 
The first important account of the rec-

tifying properties of certain minerals was 
probably given in an article published in 
1874 by Ferdinand Braun'.  In his ex-
periments, the principal tests were made 
upon the mineral "tetrahedrite," a com-
pound of antimony, copper and sulphur, 
with a slight amount of other matter re-
placing a portion of the copper. 
This mineral was connected into a cir-

cuit containing a galvanometer and pole-
changer, potentiometer and battery. Two 
silver wires with rounded ends pressing 
against the crystal, served to conduct 
current to it. When the direction of cur-
rent flow in the circuit was reversed by 
means of the pole-changer, the galvano-
meter indicated a much larger deflection 
with one polarity than the other; the 
ratio .of difference being sometimes as 
high as 3 to 1; as noted by Braun, how-
ever, this action could not be attributed 
to thermo-electric action, as when an im-
pressed E. M. F. of 15 volts, was applied, 
some minerals have manifested a uni-
lateral conductivity or rectifying action 
many times greater than can be satisfac-
torily accounted for by thermo-electric 
action. 

*Cassier's Magazine, Vol. 34, September, 
1908,  PP. 458-464. 
t Physical Review, June, 19137. 
t—See "The conduction  of  a current 

through sulpho-metals," Poggendorf's an-
mien, Volume 153, 1874, page 550. 

However, Braun's methods of observa-
tion were such that concordant results 
were not obtained and consequently they 
gave rise to the growth of a false theory, 
based on crystalline structure; but in 
many of the present types of the solid 
rectifying detector the mineral used is 
not a crystal or even crystalline in char-
acter, hence the term "crystal detectors" 
is best abandoned, as suggested in a re-
cent letter to the writer by Mr. G. W. 
Pickard. 
Mr. Pickard, early in his investigations 

of this type of detector, ascertained that 
to obtain the best results it was necessary 
that one of the terminals of the current 
rectifying conductors, must not only have 
a perfect contact but also a large area, as 
otherwise the second contact, if of small 
area, will act as an opposing rectifier, 
which would cause the observable recti-
fying action to be very much reduced or 
atlogether absent. 
Another vital and interesting feature 

noted, was that the direction of rectifica-
tion was always the same for the same 
conductor; the position of the contact of 
small area in relation to the crystal faces 
not making any difference. 
It is also worthy of notice that a test 

upon several "amorphous rectifying con-
ductors," including the non-metallic ele-
ment silicon, and solid solutions of metal-
lic oxides, (notably zinc oxide,) in read-
ily fusible silicates, disclosed the facts 
that they possessed very marked rectify-
ing properties; (the rectification being al-
ways in the same diretcion for the same 
conductor) and furthermore optical and 
other tests proved the entire absence of 
regular crystalline structure in their 
formation. 
In some of the early detectors experi-

mented upon by Mr. Pickard, the thermo-
electric currents (generated when the de-
tector was connected up as a thermo-
couple) were in the same direction as the 
rectified current tending to support the 
"thermo-electric theory" of the action, 
but shortly afterward, a test upon a num-
ber of rectifying conductors as for ex-
ample (impure silicon) brought out the 
fact that their thermo-electric current 
was in the opposite direction to the recti-
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fled current; thereby proving conclusive-
ly that the action could not be "thermo-
electric." 
This fact was also independently dis-

covered by Austint, (the English experi-
menter) ; i. e. the opposition  of  the 
thermo-electric and rectification action, 
hence the deep seated theory, that these 
detectors depend for their operation, 
upon the presence of heat developed by 
the incoming electrical oscillations, pass-
ing through the junction of two dissimil-
ar conductors should be discarded; since 
the tests cited, give sufficient proof that 
it is untenantable. 
It is suggested by Mr. Pickard to term 

the detectors of the mineral type, "solid 
rectifiers," or "solid rectifying detectors" 
to distinguish them from the electrolytic 
and gaseous rectifiers. 
There are four of the solid rectifiers, 

tested by Mr. Pickard which have come 
into practical use, as efficient wave de-
tectors, viz.: the silicon, zinc oxide (or 
perikon), molybdenite (molybdenum sul-
phide), and pyron (iron sulphide) ; of 
which the perikon has proved the most 
sensitive for the reception of wireless 
signals, besides being very reliable. 
Fig. 1 shows the characteristic curves 

of the three first mentioned detectors, 
when in their most sensitive condition for 
wireless work.  In the preparation of 
these curves, the rectifying conductors 
were in all cases, embedded in fusible 
metal (such as "woods metal"), so as to 
give a large and perfect contact for the 
non-rectifying terminal, while a rounded 
brass point on the silicon and molybden-
ite, served for the contact of small area, 
or rectifying terminal. For the perikon 
detector a fragment of chalco-pyrite (or 
copper-iron sulphide) was used as the 
contact of small area. 
The pyron detector,** employs a metal 

point in contact with the polished face 
of an iron pyrite crystal, this point being 
the rectifying terminal.  This detector 
exhibits remarkable electrical stability 
and can withstand the gunfire on a battle-
ship, without interfering with its adjust-
ment or efficiency. The detector stand is 
very rugged in design, which was found 
necessary for the proper working effi-

2See, "Wireless Telegraphy, a Hand-book 
of, by J. Erskine Murray, D. Sc., pp. 140. 
Second edition. 
**See patent No. 933,263, "Oscillation De-

vice," G. W. Pickard. 

ciency, besides having a very fine ad-
justing screw, (60 to 80 threads per 
inch). 
The author has worked with the "Pick-

ard Pyron Detector" and finds its very 
sensitive, besides requiring only occas-
ional adjustment. 
Referring again to the curves in Fig. 

1, the in and out conductance of the var-
ious detectors, is given in micromhos 
(the mho being the unit of conductance) 
or reciprocal megohms; thus the con-
ductance of the perikon detector at zero 
voltage is forty micromhos correspond-
ing to a resistance of 25,000 ohms, or 
one-fortieth megohm. 
As these curves show, a small E. M. F. 

was applied to the detector and in these 
and other tests it was ascertained that 
their action was greatly enhanced by such 
application of voltage; the potentiometer 

Volts 

FIG. 1 

used being capable of very fine adjust-
ment, and also the proper polarity must 
be observed in supplying current to them, 
as the purpose of this current is to bring 
the conductance of the detector to the 
steepest part of the curve or the best 
working value, and to do this the applied 
current must be so poled as to send 
current through the rectifier in the same 
direction as the rectified current.  With 
the perikon detector, the proper value of 
this applied E. M. F. was found to be 
about one-tenth volt with the current 
flowing from the chalco-pyrite into the 
zincite, or through the terminal of small 
area. 
If the curve for the silicon detector is 

observed, it will be seen that the best 
E. M. F. to be applied is about two-
tenths volt, in the opposite direction to 
that employed with perikon; or the cur-
rent flowing from the silicon, to the brass 
point.  With the molybdenite detector, 
the best results are obtained when the 
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local applied E. M. F. is .4 to .6 volt, the 
current flowing from the molybdenite to 
the brass point. 
It is not generally supposed that the 

solid rectifying detector, is of any par-
ticular use, outside of its wireless re-
ceiving abilities, but Pickard has shown 
them to afford the best means of meas-
urement for very weak alternating cur-
rents, such as those encountered in wire-
less receiving circuits energized from re-
mote sources. Using a perikon detector 
he found that a received oscillation, 
strong enough to give an appreciable 
sound in the telephone receiver, would 
give a measurable deflection on a galvan-
ometer in the same circuit.  The gal-
vanometer used was a 2,000-ohm instru-
ment of the D'arsonval type; giving a 
scale deflection of 1 millimeter, for 2 x 
10-9 ampere, at a distance of one meter. 
A much more sensitive galvanometer may 
be used on circuits free from interfer-
ence and extraneous currents, such as 
exist on wireless receiving circuits. Us-
ing such an instrument, signals which 
will not give the faintest sound in the 
telephone receiver are capable of being 
measured. 
The galvanometer had a period of 10 

seconds; thus its action was accumalative 
which (remembering that the action of a 
telephone is practically instantaneous) 
accounts for the above phenomena. 
The question naturally arises, then, 

why is the galvanometer not resorted to, 
if it can register signals beyond the 
range of the best telephone receiver; 
which is answered by the fact that if the 
period of the former instrument is short-
ened, which would be absolutely necessary 
in practice, the advantage of any accum-
ulative action would be lost. 
It may be of interest to note here the 

amount of electrical energy required to 
operate various wireless detectors. The 
following values are based on the "erg," 
which is equivalent to (one ten-millionth 
of a watt) ; 
Prof. R. A. Fessenden2 is respon-

sible for the following data: 
The Marconi filings-coherer required 

4 erg per dot.  The gold-bismuth de-
tector, 1 erg per dot.  Solari (carbon-
iron-mercury) receiver and other types 
of  carbon-steel,  steel-aluminum,  and 
steel-mercury detectors 0.22 erg per 
dot.  Magnetic hysteresis detector 0.1 

2 —See Mayer's Wireless Telegraph and 
Telephone Hand-book; fourth edition, Ito. 

erg per dot. Hot-wire barretter 0.08 erg 
per dot.  Liquid barretter .007 erg per 
dot.  In these tests, the detectors were 
adjusted to their maximum operative 
sensitiveness. 
Mr. Pickard ascertained the following 

values, after much research: 
erg per dot. 

.003640-.000400 

.000430-.000450 

.009000-.014000 

Electrolytic detector 
Silicon 
Carborundum 
Wireless detectors were at one time 

supposed to be the most sensitive intsru-
ments ever used in electrical signalling, 
and that the received energy at wireless 
telegraph stations was far lower than 
ever used previously, but Mr. Pickard 
has measured the maximum energy of the 
dots received from a high power wire-
less station, 90 miles distant, and found 
it to be .03 ergs per dot. The modern 
high resistance wireless telephone re-
ceiver will respond to an amount of 
energy as low as one-milliotith erg. The 
electrolytic detector requires one-thous-
andth to one hundredth erg, to give a 
signal of equal magnitude, at a frequency 
of 500,000 cycles.  Hence, as noted by 
Mr. Pickard, the telephone receiver 
would many times excell the most sensi-
tive detector, if it were not  that the 
former is very inefficient at high fre-
quencies. As will be seen from the fire-
going statements, the received energy at 
wireless receiving stations is hundreds 
of times greater than that required to 
operate a telephone receiver; which only 
goes to prove that the wireless art is 
young, very young in fact, and what is 
wanted to make long distance transmis-
sion a success, is a detector better than 
anything we have as yet, and the author 
prophesies that when this is found, it 
will be easily possible for the many exist-
ing high-power stations to communicate 
around the world or very near it. Think 
of a battery made out of silver thimble 
and an exciting solution giving a visible 
galvanometer deflection, through two At-
lantic cables looped together; and then 
take a look at one of the present wireless 
stations, consuming 35, 40 and 50 K. W. 
of electrical energy to radiate a single 
little dot 3,000 or 4,000 miles. 

The naval wireless station at Newport, 
R. I.. was badly damaged by a heavy 
thunder storm which passed over the city. 
In addition to crippling the wireless serv-
ice at the naval station the lightning 
struck in numerous places. 
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Wireless and Automobiles. 
BY RENE HOMER. 

0 NE of the greatest events each year 
in the automobile world is the fam-

ous Glidden Tour, the annually reliabil-
ity run of the American Automobile As-
sociation. There have been six previous 
contests, the winners of which have all 
been awarded the Glidden Trophy, a per-
petual challenge prize presented by Air. 
Charles J. Glidden, after whom the event 
takes its name.  Mr. Glidden has been 
an ardent devotee of motoring since its 
very beginning, having travelled in his 
automobile throughout every country of 
the civilized world. 
The re Pite this year extends 3,000 miles 

through the South, Southwest and Mid-
dle West, starting at Cincinnati and re-
turning to Chicago. 
The Chalmers "30" was chosen by the 

contest board as official pathfinder for 
the tour, so that two of these cars will 
serve as pilot cars for the run, besides 
the two "30's" entered as contestants for 
the trophy. 
The company has been quietly carry-

ing on, in New York and New Jersey, 
exhaustive tests of the new DeForest 
"sparkless" wireless apparatus with uni• 
form success. 
These tests have included both t1 

wireless telegraph and wireless telephone, 
and while it is planned to eventually su-
percede the wireless telegraph with the 
xvireless telephone, doing away with the 
necessity of carrying an operator, every 
chauffeur operating his own aparatus by 
merely speaking into the transmitter, the 
wireless telephone tests have not yet been 
sufficiently exhaustive to guarantee its 
use during this next tour, although very 
satisfactory results have been obtained in 
communication from a moving car a dis-
tance of four miles. The Chalmers Com-
pany Is still carrying on these tests. 
In the district selected for the annaul 

tour this year ordinary telegraph com-
munication will be very difficult and at 
times impossible. In 1909, although the 
tour was through a comparatively well 
settled country, the whereabouts of sev-
eral of the contestants was not infre-
quently not known for hours. One car, 
for instance. failed to report at the night 
control and no one knew what had hap-
pened until the next morning.  On an-

other occasion a passenger was injured 
in an accident and nothing was known of 
the matter until reported by a belated 
tourist at the night checking-in, and 
many minor difficulties were responsible 
for considerable delay that could have 
been prevented if the cars had been in 
communication with the last control. 
In the early part of March, successful 

"radiotone" telegraph tests were made 
between a Chalmers car in Central Park, 
New York, and the old Terminal Build-
ing at Park Avenue and 42nd Street, 

where Dr. DeForest maintains his experi-
mental laboratory. The distance involved 
varied from one and one-half to three 
miles in the trial from a moving car, 
while the experiments with the portable 
field stations showed that this type of 
apparatus at least would be able to carry 
on certain communication up to 50 miles, 
as the field station was able to keep in 
communication without any trouble with 
the Metropolitan and Manhattan Life 
Towers and Dr. DeForest's factory sta-
tion at Newark, N. J., and later on from 
the New jersey highways near Trenton 
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to the "sparkless" wireless station on the 
Land Title Building at Philadelphia, over 
30 miles away. The complete equipment 
weighed less than 200 pounds and was 
similar in design to those used at the 
Metropolitan and Manhattan Life sta-
tions, only considerably smaller. 
Field stations which can be put up in 

five minutes can be operated more suc-
cessfully, and the same apparatus used 

in the automobile, by stopping the ma-
chine and securing proper ground, has a 
range of about ten miles. 
The field sending station uses a 100-

foot "aerial" secured at one end to a 
spreader attached to a 48-foot bamboo 

telescope mast and .leading down diagon-
ally to the top of a 12-foot mast about 90 
feet away and thence back to the wire-
less apparatus about midway between the 
two poles. 
In the latest sets all the apparatus is 

carried in the automobile and there is no 
necessity for setting up the apparatus on 
the ground. 

WIRELESS IN HAT. 

O P. GULDEMEISTER, in charge 
of the electrical department of the 

Portland, Ore, School of Trades, has in-
vented a wireless telegraph instrument 
that may be carried in an ordinary derby 
hat. With the Guldemeister apparatus it 
is possible to stop almost anywhere, stick 
a metal cane, which is a part of the de-
vice, into the ground, and catch wireless 
messages. The apparatus has been per-
fected after two years of experimenting 
and Guldemeister will install the first 
complete outfit for practical use on 
Mount Hood. The sending station will 
be at Government Camp, and three 
guides, who have learned the wireless 
code, will be equipped with the pocket 
receiver, necessary hat and cane. Thus 
they will be prepared to keep in touch 
with Government Camp while they pilot 
parties up the precipitous slopes to the 
white-capped summit. 
Guldemeister and Lieutenant R. C. 

Wygant, chief signal officer of the Ore-
gon National Guard, have been experi-
menting with the instruments for several 
months, and all tests have given satis-
factory results. Lieutenant Wygant has 
reported the success of the new wireless 
apparatus to the War Department in 
Washington, D. C., and has received in-
structions to continue the experiments, 
build a powerful sending station at the 
Armory and perfect the new system as 
nearly as possible at the expense of the 
Government.  Guldemeister and Wy-
gant will also take the machines to Amer-
ican Lake shortly for demonstrating pur-
poses during the army maneuvers. 
One of the most surprising and suc-

cessful experiments with the little instru-
ment was made by Guldemeister and 
Lieutenant Wygant this summer, while 
aboard an Oregon City electric car on 
their way to the Clackamas target range. 
The car stopped for a while because of 
an accident.  While they were waiting 
Guldemeister attached the cane to the 
brake of the car, which made a ground 
connection through the wheels. Lieuten-
ant Wygant was wearing the hat and 
caught a message passing from Port-
land to St. Helens. 
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The Construction of A Small Wireless Transformer. 
BY J. W . DUTMOND. 

THERE is hardly a single owner of a 
wireless coil nowadays who does not 

wish a transformer, and who does not 
secretly envy his more fortunate friend 
who owns one. 
The transformer about to be described 

is designed for the experimenter who 
wishes to gain experience with trans-

M E 
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formers without a great outlay of money. 
After the principles have been learned 
and some experience gained in the proper 
use of this instrument a larger and a 
more powerful one will be in order. 
The materials needed are: 
4 secondary coils; 1 lb. of No. 20 

enameled copper wire; 2 lbs. of soft 
Norway iron wire, No. 22 • 1 lb. of para-
ffine; y2  yard of Empire cloth. 
Beside this some thin, strong wood 

such as cigar-box wood, or, better still, 
some %-inch fibre is required. 
The secondary coils are such as those 

used in the Y2  and 1-inch spark coils and 
may be obtained from a New York firm 
who manufactures them. Two pair are 
required. The iron core wire should be 
in 8-inch lengths and should be well an-
nealed. 
First make a round wooden cylinder 

exactly  inch in diameter. Upon this 
wind 5 or 6 turns of paper, securing the 
turns with shellac. The paper tube thus 
formed should be exactly 4Y2 inches long. 
Start IA inch from one end of the tube 
and wind the No. 20 enameled wire 
smoothly and closely to within Vs-inch 
of the other end. Wind three more lay-
ers in the same way on top of this, se-
curing each with shellac.  Then wind 
this in turn with a strin Of'Emnire cloth. 
About three turns of Empire cloth should 
be put on. The whole is then dipped in 
melted paraffine and removed from the 
wooden form.  If desired this removal 

may be lacilitated by having the form 
cut so as to form two wedges. Another 
tube and winding is now made in exactly 
the same way. 'i his completes the prim-
ary.  If the wire was wound closely 
there should be about 120-125 turns in 
each layer and as there are eight lavers 
this makes 960-1,000 turns. This offers 
sufficient impedence so that it may be 
connected directly to the 110 volt light-
ing circuit. 
Now fill the tubes as full as possible 

with the iron core wire, allowing the 
wire to project equally from either end. 
The more wire you can get into the two 
tubes the better.  There will probably, 
however, be some left, as 2 lbs. are more 
than required. 
Next cut out two pieces from the 1/8- 

inch fibre or wood, as shown in Fig. 1. 
Also cut four square separators of Em-
pire cloth 2Y2 inches square with a round 
hole in the center which will fit closely 
over the tubes. 

Now slip two of the secondary coils 
over one of the tubes with two of the 
Empire cloth separators between.  The 
ends of the secondaries which have the 
leads coming from the inside should be 
adjacent. Solder these two leads togeth-
er and push the two coils within 38  inch 
of each other, pulling the slack of the 
two leads up between the two Empire 
cloth separators. Do the same with the 
other two secondaries, putting them upon 
the other tube. Fig. 2 shows the appear-
ance of the tubes before and after plac-
ing the secondaries. 
Now place the two legs, as they are 

called, parallel and slip the end pieces 
over the projecting core wires so that 
they fit over the projecting ends of the 
paper tubes.  Fit a piece of wood or 
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-FIG 3 

fibre lengthwise between the two end 
pieces so as to separate the two legs and 
fasten to the end pieces with fine nails 
or screws. Connect the outside second-
ary leads at one end of the transformer 
together. The other two are connected 
to binding posts on the hard rubber pil-
lars as shown in Fig. 3. Bring the prim-
ary leads out through the small holes in 
one of the end pieces as shown at A B C 
and D, Fig. 1. Care must be taken that 
the leads are connected so that the cur-
rent would run in the same direction in 
both coils if they were placed end for 
end.  Fig. 4 shows diagramacally the 
right and wrong way to connect these 
coils. 

RIGHT  WFroNq 

- FIG_ 4-

Now bind the projecting ends of the 
core wires at both ends of the trans-
former down one by one against the end 
pieces so that the ends of the two cores 
intermesh with each other neatly and 
bind in place with stiff wire. This com-
pletes the magnetic circuit.  It is now 
only necessary to mount the whole in a 
neat box, in paraffine if desired, connect 
the primary and secondary leads to their 
respective binding posts and the trans-
former is complete. 
Fig. 3 shows the appearance of the 

transformer just before filling the box 
with paraffine. 

A 

The spark of this instrument owing to 
the large number of turns in the primary 
is very short—about  -1./1.6 inch with 
condenser shunted across gap—but this 
is not, however, a detriment since the 
sending capacity depends largely upon 
the amperage or fatness of the spark. 
It would be advisable to use very large 

spark terminals as the spark is so hot 
that an arc would otherwise be formed. 
The writer has found that a couple of 
parallel steel rods about  inch diameter 
and 3 inches long arranged to be brought 
very close and kept exactly equidistant 
at all points, is very suitable.  A hori-
zontal or slanting aerial about 100 feet 
long and 50 feet high composed of four 
strands has been found to be very suc-
cessful with this instrument. 
It is, of course, unnecessary to state 

that no resistance or interrupter of any 
sort is used. The primary is simply con-
nected directly to the 110 volt alternat-
ing lighting circuit. The connections for 
the secondary to a wireless outfit are 
shown in Fig. 3. If desired the two 
connected terminals of the primary may 
be attached to a third binding post on 
the box as shown in Fig. 3. This allows 
of connecting the legs in parallel which 
greatly increases the sending capacity. 
but in this case it might be advisable to 
use some form of resistance, as the in-
creased current might unduly heat the 
transformer. 
When the sending helix and condenser 

are properly balanced this transformer 
should send from 15 to 20 miles quite 
successfully.  It may be rated at about 
150 to 175 watts. 
It is understood that this transformer 

cannot be used or direct current, only on 
alternating current of not over 110 volts. 
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A Unique Method To Transmit Pictures. 
A NEW frrethod of transmitting photo-

graphs by telephone, telegraph or by 
any other means of communication for 
newspaper or magazine reproduction has 
been originated by Dr. F. Stolfi and 
Augustus Bissiri, of South Framingham, 
Mass. 
A test of the process was made last 

month when a photograph of John D. 
Rockefeller was telegraphed from the 
Chicago Examiner to the New York 
American, where it was reproduced. The 
general likeness, allowing for natural er-
rors in transmission, was fairly good. 
The system differs from any tried 

heretofore. It is not necessary to have 
a direct wire and no special instruments 
are actually required, although the in-
ventors have designed two devices to in-
crease the speed of sending and repro-
ducing. One of the machines is, in fact, 
a modified typewriter. 
The principal feature of the process is 

its simplicity.  For transmitting a pic-
ture a code of numerals and letters of 
the alphabet are used.  They indicate 
what parts of the picture are dark or 
light.  For illustration, A means white. 
B shaded, C black, and so on. When it 
is between shades two letters are com-
bined, as AB or BC.  Any number of 

560 0  CA Isare--ITAISATOIATA 61 01.40 

88 C 1 ZOB6C SIS TA 8 AC T B 12 CIOA SSC 1 2/ IT ATC 

IBC III C 84 2 CAT IC I TIOAAC I ZI AT ITC I B 32 2 I 

:C OAC T B 6 Aill oCI ATAIC A  COATI & 12 IC B 86 IB S 

IC A. IA I 4 2 IC AAII II4 AC 2 0 4C 2 BAC I  20 I 3 CAC 

30 IC 2 SSS SS 6 CI 20  6 CIS  4 II 6 AC 4 6 4 I IC I ZI A 

62  •IB BIOIC 2 66 A 6 C 22 A 0 C 2 84 C I 108 16 SI C 11 A 

ST•At I T/s106.66.476114,666/6  Alst 

Tell 16 II 31 O O OO OO C 3120 2 I 2 g6 

DA P  15,116Ps. 

\-1 
26  6 1 LI 

The Telegram of the Picture. 

letters may be used, depending upon how 
delicate the shading of the picture may 
be. 
These figures and letters are obtained 

in this matter: A transparent piece of 
celluloid, on which small squares are 
printed, is placed over a given picture. A 
scale of the squares is printed along the 
top of the celluloid.  If a white space 
appears under the first twenty squares 
on the top line of squares, the operator 

tabulates A 20, meaning wenty white 
squares.  If the picture under the suc-
ceeding squares is black, the fact is reg-
istered by giving the letter C and the 
number of squares which show up black. 

John D. Rockefeller—Telegraphed. 

An X is placed at the end of each line 
of squares.  The picture is transmitted 
line by line, the letter X showing the end 
of each line. The letters and figures are 
then sent as an ordinary telegram, or 
could be sent in a letter or by any other 
means. The first part of the Rockefeller 
picture, as received from Chicago, read 
as follows: 

B 5 CX 20 A5C3 B9C6B3 
C 5 A B 2 C 10 A B7C X 21 A 2 
B2C4 A8C1B3B2CB7 AC 
2 B 10 A 8 C X. 
There were numerous errors in trans-

mission, in some instances the X having 
been forgotten at the end of a line, so 
that in interpreting the dispatch the pic-
ture was made too wide at some points 
and necessarily slightly shorter than it 
should have been. 
There are two methods of working out 

a picture from a dispatch.  One is by 
using transparent paper placed on top of 
celluloid on which are printed the same 
number of squares as were used in trans-
mission. The other, which was the meth-
od employed when the picture reached 
New York in cipher is to work out the 
picture on a machine devised for that 
purpose.  In this instance the machine 

(Continued on page 331 I 
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Parts Ertter. 
NE W RELAY. 

A CONVENIENT form of relay for 
making or breaking different con-

tacts at the same time is illustrated here. 
The electromagnet, A, has a pivoted ar-
mature, B, which carries at one end a 
piece of insulating material, C. A stop, 
L, limits the movement of the armature. 
In the present case the object is to make 
and break the contacts between the spring 
pieces, M Ml and the tongues, H, E, 
El. The spring pieces, M M1 are held 
in suitable supports and work in notches 
in the insulating piece, C. Each of the 
fixed contacts consists of a spring piece, 
H, which is clamped in a support together 
with a stiff metal piece, G, the latter act-
ing as a stop in order to limit the move-
ment of the spring. The other sets, FE, 

e, 

Fl El, etc., are made in the same way. 
When no current is passing in the elec-
tromagnet, the weight of the armature 
with its insulating block is sufficient to 
keep it dropped in the sketched position, 
so that now the tongues, M and Ml, are 
pressed against the springs, E, El, re-
spectively, and we have contact at these 
two points, while the contact is broken 
between the tongues and the upper 
springs, H and H'.  Sending current 
into the coils, we bring up the armature, 
so that the tongues, M, Ml, are brought 
against the upper springs and contact is 
broken with the lower springs. In prac-
tice, the tongues can be set so as to nor-
mally make contact with the upper 
springs, and they are driven down when 
the armature falls. 

CONDENSER RADIOPHONE. 

A condenser telephone is used in the 
following way for radiophony by the in-

ventor, Burstyn, of Berlin.  The tele-
phone diaphragm, E, is mounted so as to 
form a condenser with the two fixed 
discs, A B. When the microphone trans-

FIG. 1. 

mitter, M, varies the potential acting 
upon the portion, B E, of the condenser 
the diaphragm, E, is caused to vibrate 

in 

FIG. 2 

and it thus produces changes in the ca-
pacity of the aerial system, L. In a sec-
ond form, the condenser telephone, C, 
having fixed discs and one or two dia-
phragms is connected through the choke 

w 
G 

FIG. 3 

coils, D, and the transformer, 1, to the 
microphone transmitter.  The fluctua-
tions of the microphone current are re-
produced by the condenser, C, and this 
latter will vary the wave-length of the 
radiations emitted by the aerial, L. An-
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other arrangement can be used (III) in 
which  the  condenser  telephone  is 
mounted directly in the circuit of the 
aerial.  The condenser, which can be 
made in whole or in part of wire gauze, 
can be enclosed in a vacuum chamber or 
in a light gas such as hydrogen. A mul-
tiple device may be formed by using a 
number of diaphragms and fixed plates 
separated by insulating rings, with the 
various elements of the condenser con-
nected in parallel. 

NE W RADIOPHONE ARC. 
An Italian inventor, Jaciovello, brings 

out a new method for arcs for use in 
radiophony. It differs from the Poulsen 
arc in the fact that a much higher volt-
age can be used, and also the magnetic 
blowing is replaced by a stream of gas 
which is sent in the direction of the arc. 
Referring to the diagram, the arc is 
formed between the ends of the metal 

C =r= 

tubes, A A', and they are enclosed here 
in a box, E, of refractory and insulating 
material. Inside the tubes are the blocks, 
B, which can contain conducting mater-
ial and are concave on the inside part. 
A stream of gas is sent through the tubes 
as shown by the arrows. The tube, A, 
is cooled by the gas stream alone, while 
the tube, A', is provided with a suitable 
water cooling device.  We form the 
stream by compressing the gas in one tube 
and rarefying it in the other. The arc 
is formed between the ends of the tube 
at C.  For radiophone work, the arc is 
connected as usual so as to obtain tht 
waves, for instance with one terminal 
to the aerial and the other to ground. A 
second form of the apparatus is seen at 
M.  One electrode has the form of a 
tube. M, whose end is drawn out to give 
a small opening.  The arc takes place 
between the end of the tube and a sec-
ond electrode, M', having a flat surface. 
Gas is sent in the tube and it escapes 
through the opening, following the arc in 
its path.  Another method is to use a 
number of holes instead of a single one, 
as in the end of the tube, N. The part 
around the hole in each case is strength-
ened so as to form a nozzle, as seen at A. 

METAL-GRAIN MICROPHONE 
As the result of many experiments, 

the conclusion has been reached that car-
bon is the only suitable substance for use 
in microphone transmitters and metals 
have therefore been discarded.  Con-
trary to the usual idea, Mr. Brown, an 
English scientist, finds that superior re-
sults can be obtained by using the hard 
metals, provided that they are employed 
as he here indicates. Grains of the metal 
are held between two pressure surfaces, 
according to the same principle as we 
find in the carbon microphone.  The 
grains must, however, be suitably pre-
pared. He finds that the best to use is 
alloy of osmium and iridium which is 
found in a natural state in the form of 
grains.  An osmium and ruthenium al-
loy can be also used, but not the com-
mercial powder, and the grains must be 
obtained by crushing a globule of the 
metal. This latter appears to be neces-
sary in all cases where the alloy is not 
found in the natural state. Such grains 
are extremely hard, and do not become 
oxydized. For the two pressure surfaces 
he prefers to use metallic iridium such 
as is obtained currently in the form of 
sheets for commercial use.  Although 

not suitable for the granules as it is soft-
er than the above metals, it answers very 
well for the surfaces.  In practice, the 
cell is formed by granules held between 
two pressure surfaces, and the grains are 
kept in place as usual by a rubber ring. 
The ohmic resistance of the whole circuit 
should be the same with respect to the 
resistance of the microphone cell as we 
find for the carbon microphone. A low 
voltage is preferred, and for a multiple 
contact using granules, it is 11/2  to 2 volts. 
In the case of a simple contact it is only 
1/2  volt.  Such a microphone is claimed 
to give better results than the carbon 
type. It can also be used for a telephone 
relay, as illustrated here. 
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WIRELESS IN WATCH. 

It is proposed to make a wireless re-
ceiver in the form of a watch in the fol-
lowing way. The aerial, A, has mounted 
with it the usual coherer, B, relay, C, and 
ground wire, G.  The relay serves to 
make contact for a second circuit includ-
ing a battery and electromagnet, D, and 
this latter operates the lever, L, and 
pawl, M, so as to cause the ratchet 
wheel, F, to advance by one tooth each 
time the electromagnet receives current. 
A tapper is mounted at E, for the co-
herer. Around the wheel are placed the 
letters of the alphabet, so that any one 
of them appears through a window ac-
cording to the position of the wheel. 
When the sending station sends one im-
pulse, we see the letter A, and for two 
impulses the letter B appears, and so on. 

G 

In practice, the device can be worked 
about as we find in the Breguet telegraph. 
A hand lever at the transmitting end 
moves around a dial containing letters 
and numbers in such way that we make 
one contact when we stop at the letter A, 
five contacts when the lever reaches the 
letter E and so on, then returning to zero. 
The ratchet wheel at the second station 
will also follow this movement, and it 
can be stopped at any desired letter, be-
ing afterwards brought around to zero 
in order to make a fresh start so as to 
indicate a second letter. 

WASHINGTON WIRELESS STA-
TION. 

Instead of building a gigantic wireless 
telegraph tower in Washington higher 
than the Washington Monument, the 
Navy Department has decided to con-

struct four towers between 400 and 500 
feet in height on the highest available 
point in the District of Columbia. Per-
mission was asked of the War Depart-
ment to erect these towers in the grounds 
of the National Soldiers' Home, Wash-
ington, which has an elevation of about 
250 feet above the spot on which the 
'Washington Monument stands. The tow-
ers will be of steel, of light and grace-
ful design, and may be copied after the 
wireless masts on the big battleships. 
The purpose of the towers will be to 

afford the Navy Department the best op-
portunity possible for communicating 
without interruption with its ships far 
out at sea, and with the land stations 
far removed.  Tests recently made by 
the Navy Department lead to the belief 
that communication with ships in the 
day-time 1,500 miles away and at night 
3,000 miles distant will be possible. 

WESTCHESTER WIRELESS AS-
SOCIATION. 

The Westchester Wireless Associa-
tion has been formed in Westchester Co., 
N. Y., and is just entering on its second 
year with every success.  At a recent 
election the following officers were chos-
en: Stanley R. Maning, President, and 
Ernest B. Moorhouse, Secretary and 
Treasurer. Any amateur having a suc-
cessfully working station and residing in 
Westchester County is eligible for mem-
bership.  For further particulars apply 
to 

ERNEST B. MOORHOUSE, 
Secretary. 

31 \\T  Main St., Tarrytown, N. Y. 

WIRELESS IN THE FAR EAST. 

Consul General James T. DuBois 
writes from Singapore that wireless 
telegraphy is coming slowly but surely 
to the Far East.  Soon the Peninsular 
and Oriental Company will have at least 
fifteen of its vessels equipped with wire-
less apparatus, and the China Mail steam-
ers will follow suit. The German Lloyd 
is preparing to equip its Imperial East 
Asiatic Line. 

SPECIAL. 
Send us $1.00 (New York City and Canada 

$1.25, Foreign $1.50) during this month, and 
we will send you MODERN ELECTRICS for one 
year and present you FREE with the two latest 
books, "Making Wireless Instruments" and 
" The Wireless Telephone." 
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An Expensive Experience of Edison. 

m R. E. J. ED WARDS, writing re-
cently, tells the following story of 

Thomas A. Edison's sale of his patents 
of the carbon telephone transmitter. In 
reply to the question as to whether he did 
not receive a large amount of money for 
his patent which made the modern tele-
phone possible, Mr. Edison said: 
"I suppose I got paid in large part for 

that in experience. I had a good many 
things to learn about business in those 
days. 
"You may remember that the Western 

Union Telegraph Company, after the 
telephone was demonstrated to be a prac-
tical invention—that was about 1876— 
planned adding a telephone system to its 
telegraph lines. To everyone it seemed 
certain that there was to be severe com-
petition between the Western Union and 
the original telephone company for the 
telephonic business of the country.  I 
don't remember much of the detail of 
this threatened competition, but I do 
know that at the time the transmitting 
apparatus of the telephone was by no 
means perfect, so I set to work to make 
a perfected telephone in this respect, a 
vital matter for the future of the inven-
tion.  Well, after a good deal of hard 
work, I got what I was after. There it 
is,"—and Mr. Edison pointed to the tele-
phone which stood on his desk, says Tele-
graph and Telephone Age. 
"With my carbon transmitter ready 

for a demonstration I went to the offices 
of the Western Union; I had previously 
sold that company my stock ticker inven-
tion and my quadruplex system of teleg-
raphy, and quite naturally, I suppose, I 
gravitated to it with the transmitter. I 
saw the general manager and one or two 
other gentlemen, showed them the trans-
mitter, and told them that I was pretty 
sure that, with my apparatus in their 
possession, they would have the bulge on 
the Bell instrument.  I tell you, they 
were an interested lot of men, and as 
soon as I gave them a chance they asked 
for some kind of an option on the in-
vention, and I gave it to them without 
further ado. 
"It was only a little while later that 

they sent for me and made me a proposi-
tion to buy my apparatus outright. They 
said they were willing to pay me about 

a hundred thousand dollars in annual in-
stallments covering a rather lengthy per-
iod. I thought that was a lot of money, 
and how nice it would be to count with 
perfect certainty upon an income of sev-
eral thousand dollars a year for quite a 
number of years, and, do you know, I 
let them have that invention on their own 
terms?" 
"A few weeks later," he continued, "I 

heard that the Western Union had sold 
my improved transmitter to the Bell peo-
ple for $800,000, simply by proving to 
the latter that it had the bulge on them. 
"But I have never regretted the deal I 

made with the Western Union people, or 
rather, the deal they made with me.  I 
gained a lot of experience in that trans-
action, and it was worth all it cost.  I 
have never let anybody get the better of 
me since, and I am certain that the ex-
perience I got then has made me far 
more money than I lost through inexper-
ience when I didn't dicker back and forth 
between the Western Union and the Bell 
people with my transmitter." 

WIRELESS ACQUAINTANCE. 

Captain Kaempff of the Deutschland, 
while walking near the Battery in New 
York one day, was introduced by a mu-
tual friend to the captain of one of the 
Cunarders.  The friend felt elated at 
bringing the two prominent navigators 
together, but was surprised when Cap-
tain Kaempff said, "I am glad to shake 
your hand, captain, but we hardly need 
an introduction, do we?" 
Although they had never met person-

ally until that moment, the two mariners 
had been talking to each other for four 
years at sea by wireless. 

WIRELESS FOR DEPARTMENT 
STORE. 

The Wanamaker stores in New York 
and Philadelphia are about to be placed 
in connection with ocean steamships by 
wireless telegraphy.  Official Marconi 
stations are now being installed in each 
of the Wanamaker stores, so that pas-
sengers on transatlantic steamers will be 
enabled to place their orders as readily as 
by mail or by telephone. The Wanamak-
er wireless stations will also conduct a 
regular commercial business. 
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EDITORIAL 

The Editor frequently receives com-

munications from readers of this Maga-

zine pertaining to "New Ideas" and as 

to their patentability. 

Frequently the inventor goes as far as 

to submit his ideas to the writer and the 

latter always tries to tell the inventor 

just how to proceed. 

The best advice to any inventor be-

fore spending a lot of time, efforts and 

money is to ask himself the most vital 

question, before proceeding, which so 

many inventors loose sight of in these 

days, namely: Is the article better than 

some existing device? Can it be manu-

factured cheaper than similar articles or 

would it be of any practical use what-

ever?  In this the entire success of a 

patent centers. 

A Patent Attorney can usually get a 

patent on almost any device as long as it 

has some originality, but the important 

question is, how good is the patent and 

of how much benefit will it be to the 

patentee. 

Most inventors think that as long as 

an article is patented it must be good, 

but the statistics of the United States 

Patent Office shows that out of 10,000 

patents at least 9,000 are worthless. An-

other point of high importance to be 

considered and which almost as often is 

lost sight of, is the impatience with 

which inventors desire to patent new 

ideas. Make it a rule to wait at least a 

full month before patenting a new idea. 

By that time the device or article often 

will have been improved to such an ex-

tent that very little of the original idea 

is left.  Not only that but by thinking 

over the matter very calmly, it will be 

found very often that it would be much 

better not to patent the device at all, or 

at least to wait long enough until the 

article or device is perfected in such a 

way as to make the manufacturing and 

marketing sure. 

The Editor will come back to this sub-

ject frequently. 

IC 
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Why Do Wireless Waves Travel Farther By 
Night than by Day? 

BY GEORGE 

THERE have been many plausible 
theories advanced in answer to this 

very puzzling query, and every short 
while an entirely new one is originated. 
Ever since the days when coherer-de-
coherer systems were in vogue the higher 
minds sought a solution to this question. 
Probably the first one advanced and one 
that has still many believers is the one 
of "violet ray absorbtion", that the sun 
tends to absorb the ultra-violet ray of a 
wireless wave and therefore lessen its 
radiative qualities. 
Electrician W. N. Fanning, of the U. 

S. Navy has advanced a very plausible, 
theory in comparing the earth to the ar-
mature of a motor with the sun as a field. 
He says:  "In the day time, sending a 
wireless wave over the earth is like try-
ing to send a wireless wave between the 
armature and pole piece of an excited 
motor or generator. At night," he con-
tinues, "the earth short circuits the sun's 
magnetic field and we have a space some-
what less than half the earth's surface 
where there would be ideal conditions 
for wireless communication."  If this 
theory is accurate it might account for 
the fact that wireless waves travel in a 
longitudinal direction far easier than in 
a latitudinal one, because of the lines of 
magnetic force running in a practically 
north and south direction, which is a per-
fectly satisfactory reason for the phe-
nomonom. We might illustrate the act-
ual wave of a station when it has reached 
its limit by an oval. 
Two stations of the same strength on 

F. WORTS. 

the extreme edge of each others waves, 
can be conversing if the sun has not yet 
risen, but when it suddenly appears above 
the horizon the communication is im-
mediately cut off.  This has occurred 
several times. 
Now that wireless has been reduced to 

a commercial basis, it gives the scientist 
an opportunity to inquire more closely 
into the mysterious side. Before long a 
theory will probably be propounded 
wherein will lay a practical solution to 
the mystery and a satisfactory answer to 
the question. 

NOTABLE ACHIEVEMENTS OF 
WIRELESS. 

JAN 23, 1909—White Star liner Re-public rammed off Nantucket by 
Italian liner Florida. One thousand per-
sons saved by Baltic, following "C. Q. 
D." wireless call by Jack Binns. 
June 10, 1909 —Cunard liner Slavonia 

wrecked off the Azores. Two steamers 
received her "S. 0. S," the international 
call that succeeded "C. Q. D." and went 
to her rescue. 
June, 1909—Goodrich liner City of 

Racine disabled off Waukegan, in Lake 
Michigan. Steamers Chicago and Chris-
topher Columbus took off 200 passen-
gers. 
Aug. 17, 1909—Steamer Ohio found-

ered off Alaskan coast. One hundred and 
fifty passengers and most of the crew 
saved.  Wireless operator died at his 
post. 
Feb.  4,  1910—Steamer  Kentucky 

bound for San Francisco, sinking off 
Cape Hatteras.  Wireless brought Mal-
lory liner Alamo just as vessel went 
down. All saved. 
April 18, 1910—Atlantic transport 

liner Minnehaha grounded near Bishop's 
rock, Sicily Island.  Wireless brought 
aid. All saved. 
July 23, 1910—Southern Pacific liner 

Momus on fire off Florida coast. Comus 
of the same line takes off passengers, as-
sists in putting out fire and then returns 
passengers. 
July 31, 1910—The wireless most 

dramatic feat—Capture of Dr. Crippen 
and Miss Le Neve off Father Point, Que. 
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A Good Sending Condenser. 
By RICHARD U. CLARK. 

'if HE construction of a good sending 
condenser is not easy, and consequent-

ly a number of amateurs either have a 
poor imitation of one, or else they have 
none at all. By following the directions 
given below and by using a little care, a 

very efficient condenser can be made, 
which will work well with a one-inch 
coil.  (For table giving sizes of con-
lensers for larger coils see end of this 
article.) 
First procure twelve used glass plates 

(measuring 8 x 10 in.) from a photogra-
pher, and remove all foreign substance 
from them by washing them in hot water. 
Next cut nine pieces of tinfoil 5 x 6 

in., also nine pieces 2 x 5 in., the latter 
serve as connecting strips between the 
tinfoil plates. 

STRIP To 
PLATT 6 

TINFOIL. 

MC. GLASS 

-FIG- 2? 

We are now ready to assemble the 
condenser. For the sake of good insula-
tion, we will place two glass plates on 
each side of the condenser.  After the 
first two glass plates are ready, place on 
the top one a piece of 5 x 6 in. tinfoil, 
and also a 2 x 5 in. piece, leaving all 
margins as in Fig. 1. Then put on an-
other piece of glass and two more pieces 

of tinfoil; this time however, the mar-
gins are reversed, that is, the half inch 
margin is on the same end that the three 
and one-half inch margin is on the first 
plate, and the 2 x 5 in. piece of tinfoil 
protrudes from the opposite end of the 
glass plates. 
When the third tinfoil plate is laid on, 

the 2 x 5 in. piece protruding from plate 
one is lapped over so as to come in con-
tact with three and then the 2 x 5 in. 
piece for plate three is laid on, (see Fig. 
2.)  In the same way lay on plates 4, 5, 
6, 7, 8 and 9, then lay on the two remain-
ing glass plates and allow the two 2 x 5 
in. pieces of tinfoil which are left to lap 
over the top plate of glass. 
Now saw out of any kind of half-inch 

wood, two pieces about 8 x 12 in.  (A. 
and B. Fig. 3) and bore two holes in 
each 5/8-inch from the ends and 4 inches 
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from either side (the holes in one of 
these boards should be countersunk as 
bolts are, to pass through them) and plac-
ing the board with the countersunk holes 
(after first putting a 2-inch brass bolt 
in each hole) on a bench or table, lay 
the condenser on it. 
To finish the condenser, cut out two 

pieces of sheet brass (or any other sheet 
metal) about 3 x 1 in. and drill a hole 
the size of the bolt in each, about 3-16 
in. from one end. Then slide one piece 
down on each bolt until it rests on the 
top pieces of tinfoil. Lastly put on the 
top board and put a nut on each bolt, 
screwing it down until the plates are held 
tightly between the boards. 
If one wishes he can make sides and 

ends for the condenser, but this is not 
necessary.  (For finished condenser see 
Fig. 3.) 



Table of condensers: 
Size of coil  No. of sheets 

of tinfoil. 
2-inch     16 
3-inch     24 
4-inch   30 
6-inch     40 
g-K. W. Transformer  55 

THE TELEPHONE RECEIVER. 

BY GRANLEY HYDE. 

NEXT to the detector, the telephone 
is the most important piece of ap-

paratus. It is not an easy matter to get 
a good telephone. Their sensitiveness is 
usually quoted in ohms, but it must be 
remembered that the resistance is a det-
riment to a telephone rather than a help. 
It is not the resistance that makes the 

telephone sensitive, but the number of 
turns around the magnets. It is the num-
ber of ampere turns around the poles of 
the permanent magnets of the telephones 
that does the work.  One turn of wire 
carrying one ampere is an ampere turn 
One turn of wire carrying two amperes 
is two ampere turns. Ten turns of wire 
carrying one-tenth ampere is one am-
pere turn. 
Since the telephone has to do with very 

weak currents, a great many turns, the 
more the better, must be put around the 
poles in order that the weak current may 
set up the lines of force necessary to in-
fluence the diaphragm of the telephone. 
As the number of turns increases, the 
resistance increases and this resistance 
weakens the current. 
To begin with, the ampere turns in-

crease in their effect faster than the ef-
fect due to increase in resistance.  But 
as the turns are laid on, the wire in one 
turn becomes longer and hence each turn 
has more resistance.  Finally a time is 
reached where the effect due to resist-
ance is greater than the effect due to the 
ampere turns, and it does no good to 
add any more turns of wire.  Further-
more, as the turns are put on they are 
further away from the core of the pole, 
and for this reason their effect is less for 
each turn. 
Thus it is seen that as the turns are 

put on, the resistance begins to rapidly 
increase and the effect of the ampere 
turns to decrease. Because a receiver is 
a 2,000 ohm receiver and costs from $7.00 
to $12.00 is no sign that it is a good re-
ceiver for wireless. 
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The thinness of the (:"anhragm and the 
air gap between it and the poles of the 
magnet are also factors in its sensitive-
ness.  For long distance work the dia-
phragm should be very close to the poles 
of the magnet, but not near enough to 
touch them. The thinner the diaphragm 
the greater the magnetic reluctance, but 
this is offset by its greater sensitiveness 
due to its thinness. If the magnets are 
too strong, the iron of the .diaphragm 
becomes saturated and the telephone is 
less sensitive. The strength of the mag-
nets is a great factor in making phones. 
It is difficult to make magnets that 
will stay permanent. A great many lose 
their magnetism quickly and then they 
are useless. 
The telephones are quoted in terms of 

their resistance, because that is the eas-
iest way to quote them. 

WIRELESS FOR AIRSHIPS. 

Now that aerial navigation is coming 
to be considered seriously, new problems 
are arising, such as the question of navi-
gation on starless nights or over fog-
bound land, when the aeronaut will be 
unable to find his bearings. It has been 
proposed by a German inventor, that a 
network of wireless stations be estab-
lished over the land, each automatically 
sending out a predetermined signal at reg-
ular intervals, which would be received 
by the air craft, and enable the aeronaut 
to determine his course.  The airships 
would not be required to carry trans-
mitting apparatus, as a small receiving 
apparatus would suffice to enable them 
to avail themselves of this proposed sys-
tem, and the weight of the receiving de-
vice could easily be kept down to a few 
pounds. 

. A. M. A. 
The Wireless Associa-

tion of America, headed by 
America's foremost wire-
less •men, has only one 
purpose: the advancement 
of "wireless."  If you are 

not a member as yet, do not fail to read 
the announcement in this issue. 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. 
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A SIMPLE ZINC SPARK GAP. 

Procure a base of some good wood, 
size 6 x 4 x g inches, and give it several 

scRaws 

6 - 

coats of shellac. Next procure four por-
celain cleats of the two-wire kind used 
in electric wiring and place a pair on 
each end of the board, as shown, about 1 
inch from the edge.  Fasten the cleats 
to the board, on one end, by using two-
inch wood screws.  Next, procure two 
round battery zincs and cut off the lower 
end. Place the zincs between the end of 
the cleats, opposite to the end in which 
the screw is placed. Adjust the zincs to 
the right distance and tighten the screws. 
Connections may be made to the binding 
posts on the ends of the zinc rods. This 
makes a very efficient, yet cheap, spark 
gap. 
Contributed by 

A. L. ROSSITER. 

A FLAME DETECTOR. 

The material required for building the 
detector about to be described is:  A 

FLA r 
WICK B REAK 
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burnt-out miniature lamp; an alcohol 
torch; two binding posts, and a base. 

The bulb of the lamp is first cut as 
shown in Fig. 1. This can be done with 
a triangular file by running it around 
the glass three or four times so as to 
make a good mark, then tap it a light, 
sharp tap and it will drop off. 
Mount it in a socket or if a socket is 

not at hand, mount it as shown in Fig. 1. 
The base can be of any material, and cut 
to the following size: 43/2 in. long; 272 
in. wide;  in. thick; the base is cut 
long so as to allow a stand for the al-
cohol lamp. 
The alcohol lamp can be made from 

a glass vial about 3 in. long, a hole is 
made in the cork of the vial so as to al-

-Ficr 2: 

low the passage of a Xi-inch coherer tub-
ing about 1 inch long which is allowed to 
project about Y2  inch. A small wick is 
then inserted and the vial filled with al-
cohol; it is then mounted as shown in 
Fig. 2. 
The detector should now be connected 

up with one cell of battery (a potential 
of less than 1.5 volts will not work very 
well) and the two sides of the filament 
moved in so as to nearly make contact, 
a little experimenting will be required to 
get the right distance. The alcohol torch 
is now placed so that the flame envelopes 
the filament or until a low roar is heard 
in the phones. 
The torch plays a very important part 

in the working of the detector it forms 
a bridge of partially conducting vapor 

•1 =1 =11.6 ••••• 
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between the two electrodes and the con-
ductivity of the detector can be varied 
by moving the torch one way or the other. 
The spark from a 5/2-inch induction 

coil at a distance of 20 feet reduces the 
resistance from hundreds of ohms to, it 
appears to me, a very few ohms. 
Contributed by 

PETER J. EMERY. 

IMPROVED SLIDER. 
Reading the August issue of your 

magazine, I noticed an article, "A Simple 
Slider," by Charles E. Keck which I 

Con-

Ko‘c To 
fiJiT BALI-

PI E. 

made with a slight improvement.  The 
improvement is shown below and needs 
no comment. 
Contributed by 

FRED BESSERER. 

BEATEN AT LAST! 
One evening in August I desired to 

talk with a friend about five miles away, 
but as we were not connected by tele-
phone, I decided to try wireless tele-
graph. 
I had read in MODERN ELECTRICS that 

SIEAL,,G WA% 

four things were necessary for communi-
cation by this means; 1st. An aerial; 2nd. 
A detector; 3rd. Phones; and lastly a 
ground. I took ten feet of baling wire 
and ran a line from my window to the 
clothes line outside, thus forming my 
aerial.  Next I took my pencil and re-
moved the eraser from the end.  This 
formed my detector stand and by look-
ing about the house I found some seal-

ing wax which I placed in this cup in 
place of silicon.  In order to make a 
ground  for the station I carefully 
scratched a letter "G" on my pencil and 
as the pencil happened to be round, you 
may easily see it formed a g-round. (0 
mother. Help! ("Fips.") The receiver 
puzzled me for a long time but at last I 
procured an old tin cup, a piece of tin the 
same size, some black and some white 
paper. I made two holes in the side of 
the cup for the connecting wires. Next 
I cut a round hole in the tin plate and 
covered it on one side with black paper. 
After that I filled the cup with white 
paper and put in a disk with the black 
paper on the inside. The handle served 
to hold the receiver by. I connected all 
these together with picture wire accord-
ing to MODERN ELECTRICS' diagrams. I 
placed the receiver to my ear and the 
pencil in my pocket and listened to the 
people talking in the next room. After 
this experiment I have been a constant 
reader of MODERN ELECTRICS. And give 
it all the credit for my wonderful success 
in this line. 
Contributed by 

"CHARLES STEVER. 

"FIPS" BEATS THEM ALL! 

It has pained and grieved me beyond 
imagination how some correspondents 
have tried to devise a simple means to 
catch wireless messages.  For the last 
year I have had a very efficient receiving 
set which is so simple and so efficient 
that I at last decided to present it to 
MODERN  ELECTRICS'b wireless  fiends, 
who I know will never forget this great 
sacrifice of mine. 
Looking around for a good detector 

one night, I happened to see my image 
in the mirror. Like a flash the idea oc-
curred to me that I myself would make 
a good receiving outfit and I immediately 
proceeded as follows: 
I went to my brass bed and connected 

a No. 30 wire to same. The end of the 
wire I connected to my gold tooth, by 
wrapping the bare wire around it a few 
times. The "lead-in" was my mouth. 
The ground was made by touching the 

nearby chandelier with the little toe of 
my foot, which toe, to make better con-
tact, I had capped with a metal thimble. 
As that particular tooth of mine is 

extremely "sensitive," to cold, heat or 
other manifest'ations of the ether, I had 
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little trouble to "feel" the messages 
"come in."  Dots "came in" as small 
short pains, dashes as long pains, which 
pains, however, were not severe by any 
means, but quite pleasant. 
Tuning was easily accomplished by 

attaching the "ground" on a shorter or 
longer toe, which of course, gave a short-
er or longer wave length. 
All was well for months. One night, 

however (I had gone to sleep with the 
aerial connected to my tooth, and my 
bare foot on the radiator) in the midst 
of a rosy dream I was awakened by a 
shock as terrible as if a thunderbolt had 
hit my gold tooth.  The pain was so 
frightful that I jumped clear to the ceil-
ing. 
This was a fortunate "move," because 

it disconnected me from "aerial" and 
"ground" and the pain stopped immed-
iately. What had happened ? 
Some young fool NEXT DOOR was 

testing out his new 20 K. W. transmitting 
outfit! 
Contributed by 

"FIPS." 

NE W DETECTOR STAND. 

Almost every month I have noticed 
articles describing mineral detectors in 
which a metal point is placed in contact 
with the mineral.  I have made a de-
tector which is somewhat different from 

"43ts..d  
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those I have seen in your magazine, and 
have had good results with it. 
As will be seen from the drawing, in-

stead of a point I use a flat surface. The 
brass strip (a) is in contact with silicon 
(or other mineral) (c) being adjusted 
by thumb-screw (b).  By this arrange-
ment different points of the mineral can 
be brought into contact without difficulty 
and the most sensitive part of the min-
eral found. The holder (d) of the min-
eral is made of brass and a wedge is cut 
for holding the mineral. This allows a 
quick change of minerals. The detector 
is simple to make and may be adjusted 
quickly. 
Contributed by 

L. H. HALE. 

A SOLDERING TORCH. 

Many amateurs are in a predicament 
when it comes to providing the heat re-
quired for soldering the numerous con-
nections about the instruments and aerial. 
The following i:. a description of a simple 
alcohol blow-torcl: • 

FINE OPENING 

Procure a half-pint turpentine can and 
after washing out thoroughly, fasten to 
the side with twine or solder a piece of 
brass tubing bent at right angles. Squeeze 
the tube together by means of pliers at 
top, so as to leave a small opening; then 
join a piece of rubber tubing of conven-
ient length to the end next to the can. 
Now fill it with wood alcohol and wedge 
a short length of lamp wick in the neck, 
after having soaked it in alcohol.  To 
operate, blow through rubber tube. This 
will give a very hot flame. When not in 
use keep top screwed on tightly. 
Contributed by 

L. C. DE VEAUX. 

TO CONVERT TUNER TO LOOSE 
COUPLER. 

The following is a very easy way to 
directly convert your tuning coil into a 
loose coupler. 
Cut out a piece of cardboard about an 

inch longer than the circumference of 
your tuning coil and cut its width to be 
about one-fourth the length of the tuning 
coil.  Then bend the cardboard strip 
around the coil and fasten it securely to-
gether with glue just allowing the tube 

••••M MI •••••• a.,••• •••  • 
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to be loose enough so that it will slip 
along the coil without any difficulty. The 
tube should then be given a coat of shel-
lac. The secondary can then be wound 
with any size wire from No. 29 to 34; 
and it should be wound in the same di-
rection as the winding of the primary or 
the tuning coil.  The two ends of the 
wire should then be fastened to a length 

of flexible cord wire which should be as 
long as the tuning coil. This will allow 
the secondary to be moved from one end 
to the other.  Two extra binding posts 
will have to be put on the coil for the sec-
ondary, and another rod and slider to 
vary the number of turns of wire used 
on the secondary. The wire can be very 
easily bared by running a red hot solder-
ing iron over it. A knob can be fastened 
to the cardboard tube so that it can be 
drawn along easily.  If the rolling ball 
slider with a spring is used on the prim-
ary, there will not be much difficulty ex-
perienced in moving the secondary from 
place to place, as this type of slider will 
run over the secondary wtih very little 
trouble. 
Contributed by 

EARL G. HENDERSON. 

SIMPLE SOUNDER. 
I saw a description in the July num-

ber of MODERN ELECTRICS on making a 
telegraph set. 

moN NUT 

.5" 

Having previously made one myself I 
think my sounder is easier and more 
simple to make and it works fully as well 
if not better. 
The diagram does not need much ex-
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planation.  Fr the core of the magnet 
use a common machine bolt.  Wind 
enough No. 22 magnet wire on it to make 
it one inch in diameter. Old dry battery 
binding posts are used. 
For fastening the rubber band to the 

standard, drive a short pin in it till about 
one sixteenth projects out. Bend this in 
the shape of a small hook over which the 
band is to be looped.  By twisting the 
band more or less its tension may be 
varied. 
Make the wooden parts from hard-

wood and fasten all the joints firmly. 
This sounder will give a very loud 

click on one cell of dry battery. 
Contributed by 

JAMES LEROY HODGES. 

IMPROVED DETECTOR. 
The detector described in the July is-

sue of MODERN ELECTRICS on page 200 
can be improved by taking a piece of 
sheet-brass 1-16 inch thick by  inch 

r-10; 

E 

E 

BRASS STANDARD 

wide, by 2/8 inches long; three holes are 
drilled at H H H, and the slot E is cut 
5-inch wide by Y2  inch long; this piece 
is bent as shown at dotted lines, and 
screwed to the base and standard. The 
cup for holding the crystal is made from 
the top of an old Ever-ready dry cell, 
and is fastened to the brass standard by 
passing the screw through the slot E, and 
screwing on the nut. In this way the de-
tector can be used either as a mineral or 
electrolytic detector. 
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An impedance coil for regulating the 
speed of small battery motors on A. C. 
can be made by winding 1/2 lb. of No. 18 
B. & S. gauge D. C. C. copper wire on a 
hard rubber or fibre tube 72 inch in diam-
eter and six inches long; a core is made 
of annealed soft iron wire 672 inches 
long by 3/8-inch in diameter; the speed 
is regulated by sliding the core in and 
out of the tube. When the core is fully 
within the tube the motor will run quite 
slow, but when it is pulled out the motor 
will run at full speed. 
Contributed by 

JOS. W URM. 

SIMPLE SPARK GAP. 

Please find enclosed drawings for 
making a spark gap, macie by me which 
I find to be very efficient. 
The base is an old porcelain base of a 

Bryant Rosette.  Remove all brass fit-

tings and mount two double binding posts 
over holes marked A, Fig. 1, with coun-
tersunk ends down so that one binding 
post is opposite the other as shown in 
Fig. 2. 
Obtain two small brass rods about 38-

Poe 

- FIG. 2-

inch diameter and 134 inch long and 
threaded at both ends for a distance of 
34 inch and on each, screw a piece of Y8-
inch zinc rod, Winch long, then fit rods 
in binding posts and screw on a rubber 
knob as shown in Fig. 2. The whole 
gap may be mounted on a wood base by 
screws through holes B1 and B2. 
I trust this will be of interest to read-

ers of MODERN ELECTRICS. 
Contributed by 

RAYMOND H. CAMPBELL. 

TRIPLE DETECTOR. 

Here is a diagram of a detector with 
which I have had very good results. It 
is a Perikon silicon and electrolytic de-
tector. I think the illustration will speak 
for itself. 
The materials needed are: A piece of 

brass 3-16 inch thick by Y2  inch wide by 
7 inches long. Base is 7 x 3 x 72. Three 
brass screws 2 inches long by 34  inch 
thick with hard rubber of fibre heads. 
Brass cups taken from "Ever-ready" bat-

teries. One of the cups of the Perikon 
detector is soldered to the screw, while 
the other is screwed to the base.  The 
silicon cup is fixed to the base. The min-
erals are soldered in. 
The electrolytic cup is taken from the 

battery with the carbon left in.  Then 
the carbon is cut off within 1/s-inch of 
the top of the cup and a 34-inch hole 
bored in.  This is to contain the sul-
phuric acid. One inch of wollaston wire 
is then soldered into the screw.  This 
can be bought at some mineral or elec-
trical store.  A 3-point switch is con-
nected on the base so that you can 
use any detector you like. 
Contributed by FRANK KOCH. 
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HELIX CLIP. 

For a clip, get an ordinary knife 
switch handle H.  Next get a piece of 
brass or copper YE x y, inch and shape 
as shown in sketch. Drill a hole in H. 
the size of the wire to be used.  Push 
wire through the hole and fasten brass 

with screw as shown in sketch. 
Contributed by 

F. BEAUCHAMP. 

A MUFFLED SPARK GAP. 

B—Base 5 x 3 x 72 inch. 
P1P2—Binding Posts. 
R1R2—Brass Hooks. 
H1H2—Taped Handles. 
C'C2—Cork Ends. 
Q1Q2—Old Battery Zinc Ends. 
T—Test Tube. 
Base to be made of hard rubber. Wood 

boiled in paraffine makes a good substi-
tute. The binding posts should be about 
(Ale inch high and placed about one-half 
inch from each end.  The brass hooks 
should be about three inches long. Saw 
or file off the end. Saw off about one-
half inch of the end of two worn out wet 
battery zincs.  File the face of each 
smooth and screw on the ends of the 
brass hooks in place of the copper thumb-
screws. Take test tube of about three-
quarters inch in diameter and about three 
and three-quarters inches from open end, 
commence to file around the tube, using 
the sharp corner of the file. Press light-
ly and you will get about one-third 
around when the tube will break.  It 
will be fairly round. Fit a piece of cork 
one-quarter inch thick in each end of 
tube. The corks should have a hole in 
the center of each, through which the 

brass hooks should pass.  The ends 
should be taped to make insulating 
handles. If the people in your house ob-
ject to the noise made by the spark, the 
above description will allow you to over-
come the objection at a slight cost. 
Contributed by 

SAMUEL N. MEAD, JR. 

DUPLEX AERIAL. 

Enclosed please find a plan for a duplex 
aerial. The aerial is especially meant for 
a place where there is only one place to 
suspend it from, or no place to put two 
aerials. 
The large part of the aerial is not used 

when sending and the single pole, double 
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throw switch is thrown to the helix side, 
and when receiving thrown to the op-
posite side. 
Two leads can be used for receiving or 

they can be spliced after the switch is 
passed. 
Contributed by 

E. E. BEATTIE. 

A SIMPLE VARIABLE CONDENS-
ER. 

Procure an ordinary tin can, of any 
shape or size, but perfectly round and 
free from dents.  Make a tube of thin 
cardboard to fit over the can (an old 
calendar will do), loose enough so the 

TwSE CAN 

NA — 

BASE  S POOt— 

can can *Me. Coat the tube with tinfoil 
and dip in melted paraffine wax.  Use 
the cardboard tube for the stationary 
tube. 
Get a piece of hardwood 1 inch thick 

or soft wood boiled in paraffine wax. 
The board must be about 3 inches longer 
than the combined length of both tubes. 
Make a small upright of wood about 
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1 inch square and 1 inch higher than the 
tube. Cut two grooves in it with a saw 
deep enough to fit the end of the tube 
in.  Fasten tube in grooves with glue, 
paraffine or sealing wax. Glue the up-
right to the board.  Place a small piece 
of wood in under the other end.  Glue 
to board and to tube.  Punch a hole in 
end of can and fasten on a common knob 
like those used as handles for pot covers. 
The can should slide on a spool mounted 
on a bent nail. 
I find this construction much simpler 

and easier than those using brass tubes 
which are expensive and hard to get. 
Contributed by 

E. R. WAGNER. 

ZINC SPARK GAP. 

Procure two old dry cells with binding 
posts on zinc.  Take them off and file 
the solder on the bottoms off.  Then 
sandpaper  them  to give  them  a 

FIG. 3 

good appearance.  Next secure two 
double binding posts Fig. 3, and a piece 
of wood for a base. Fasten the double 
binding posts to the base about two and 
a half inches apart, Fig. 3. 
Then secure two pieces of copper wire 

(any thickness) four inches long and 
bend it up one inch from the end to an 
angle of 90 degrees.  Next fasten the 
zinc binding post to the copper wire. Do 
the same to the other piece of copper 
wire.  Fasten the zinc binding posts so 
that both flat ends are facing each other 
and then fasten the copper wires in the 
top hole of the double binding posts. 
This, if constructed according to direc-
tions, will prove to be a good spark gap. 
Contributed by 

ABRAHAM EDELMAN. 
AND 

MILTON BEREL. 

UNIVERSAL DETECTOR. 

If the reader happens to have a spare 
electrolytic detector, remove the bracket 
B, and secure a base 3% x 22 x IA inch 
thick, also a brass disc, D, or any metal 

2 inches in diameter. Take off the car-
bon caps of some old dry cells.  Then 
bore 4 holes the same distance apart and 
arrange as per sketch; solder in four 
mineral caps and put a brass point, F, in 
the slider, G. Turn the disc, D, to what-
ever mineral desired and regulate the 
brass point, F, by the thumb-screw, H. 

BAISE  E 

As the disc turns the minerals level there 
is no possibility of the minerals falling 
out. 
Contributed by 

ARTHUR ERICSON. 

ADJUSTING DEVICE. 

In detectors, (Perikon or universal) 
of the type shown, adjustment can-
not be made as accurately as with de-

SPRING 
Mo 701-32.Screirw 

in IF 
amass 

tectors having a screw adjustment. How-
ever, with the addition of the adjusting 
device shown the adjustment is easily 
obtained. 
Contributed by 

L. C. MUMFORD. 

TO TEST DETECTOR. 

If you have an electric gas fixture in 
your home or wireless room, you may 
test your detector as follows: 
Set your detector and pull the chain 

of the gas fixture and if the detector is 
adjusted right you will hear a loud click 
in receiver when spark is made. 
Contr mted by 

FRED FINCH. 
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HO W TO MAKE A BICYCLE 

WIRELESS OUTFIT. 

Many amateur wireless operators who 
have bicycles and go out for a long ride 
with their friends, can attach their wire-
less outfit on their bicycle and carry on 
communication between each other. 
To attach their wireless outfit to their 

bicycle, it should first be fastened on a 
board, about S inches by 2 feet. Before 
fastening the apparatus to the board 
small straps should be fastened on the 
bottom side of the board so as to keep 
the board on the handle bars. Only the 
receiving apparatus should be fastened 
to the board, as the sending apparatus 
can be fastened to another part of the 
bicycle.  The spark gap should be fas-
tened on top of the coil and the latter 
suspended upside down.  A small box 
should be put over the spark gap so as 
to protect the rider from a shock. The 
coil and gap should then be fastened on 
the bar just below the seat. The batter-
ies should be fastened on the bar below 
the handle bars.  The coil and batteries 
should be fastened very tight so as to 
prevent them from shaking. The ground 
wire can be made as follows: Get a long 
piece of galvanized iron wire about 22 
inches long by IA inch thick, about 6 
inches from one end bend it as shown 
in the diagram. The other end should be 
bent into a small hook and should be 
fastened under the nut of the back wheel. 

— 

% 4.., STRAPS ON 
BOTTON1 or 
BOARD 

-FIG .4-

About 5 inches from the bottom of the 
wire a rope should be fastened.  This 
rope should have a spring attached to it 
as shown in the diagram. The other end 
of the rope should be fastened near the 
sprocket.  The rope with the spring on 
it keeps the ground wire dragging along 
the ground so as to make contact with it. 
For the aerial, a large fish pole about 

15 feet long will do. On the bottom end 
of the pole a notch should be cut so as to 
fit in the bar near the back wheel as 
shown in the diagram. The pole should 
then be tied near the seat with some rope. 

gETECT0P T UNINO C OiL 

HANDLE BARS 

-FIG 37 

The aerial wires can be fastened as 
shown in the sketch.  No. 14 wire, rub-
ber covered or Pirelli cable should be 
used in all the wiring.  The key of the 
sending station should also be fastened 
on the board over the handle bars.  A 
lot of fun can be had with an outfit like 
this, as one rider can ride ahead of the 
rest and can still carry on a conversa-
tion. 
Contributed by 

W ILLIAM DETTMER. 

HEY 
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A VERY EFFICIENT PERIKON 
DETECTOR. 

In order to make this detector, the 
experimenter should procure a vibrator 
from a Rhumkorff coil, two brass cups, 
which may be pocured from the carbon 
poles of dry cells, a crystal of zincite and 
one of copper pyrite or bornite, a small 
piece of solder, a strip of brass about 3 
inches long and A inch wide of 22 B. 
and S. gauge, two binding posts and a 
base of hard rubber 4 x 3 x 72 inches. 
A 3-inch chisel may be used to bore all 
the holes. 
The assembling of the instrument de-

pends a good deal upon the size of the 
vibrator.  In my detector, I use the vi-
brator of a 2-inch coil, the platinum con-
tacts of which have been burned off by 
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heavy currents.  A %inch hole is first 
bored in both ends of the piece of brass, 
one end of said strip for about A inch 
being turned so as to form a right angle 
with the rest of the strip.  A cup, in 
which a piece of zincite is soldered, is 
secured in the hole at the end of the long 
arm by means of the usual battery screw. 
This is mounted on the base of the in-
strument, as shown in the sketch, by 
means of a battery binding post passing 
through the hole in the short arm of the 
brass strip. The cup, in which a piece 
of copper pyrite is soldered, is screwed 
onto the vibrator arm and the vibrator 
mounted in position which can thus be 
found by experiment. The set screw of 
the vibrator is also mounted and is used 
as an adjusting screw. The instrument 
is wired, as shown in the sketch. 
The zincite used should be a flat piece 

of good size and care must be taken to 
have the surface exposed as nearly all 
red as possible.  The copper pyrite 
should be a chip  inch long, thin and 
pointed and should be the color of old 
gold. When the detector is mounted, as 
above, and connected in a receiving cir-
cuit (with or without battery and poten-

ELECTRICS 

tiometer), move the pointed piece of cop-
per pyrite about until the best adjust-
ment is found by testing with a buzzer, 
then screw up the adjusting screw to 
hold in place and you are ready to re-
ceive. 
I have used this detector in a sensitive 

receiving circuit and it has a proven 
range of 900 miles over land, i. e., from 
Key West to Washington, D. C. 
As will be seen, this detector, if made 

carefully, is very efficient and permanent 
of adjustment and for these reasons, is 
especially efficient for portable wireless 
outfits. 
Contributed by 

H. A. LAKE. 

KEY ATTACHMENT. 111W 

Recently I had some trouble with my 
coil in not giving the proper spark. Look-
ing over my battery circuit I found the 
bearings of the key became heated and 
caused a resistance in the path of the 
current. I devised the following scheme 
to remedy the trouble.  I got a short 
length of flexible wire about three inches 
long, I then fastened one end of it under 
the lock-nut of the adjusting screw on 
one side of the key and the other end 
under the lock-nut  of  the adjusting 
screw on the lever at the rear. This wire 
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then relieved the bearings from carrying 
the current.  See the accompanying 
sketch for connections. 
Contributed by 

B. FRANCIS DASHIELL. 

HANDY DETECTOR. 

Recently I made a detector which 
proved so successful that others may 
easily copy. 
I first procured a standard "Universal 

detector" and removed the end and put 
in its place a piece of copper about 
No. 14 34  x 2 inches in its place. This 
should be bent as shown in figure, and 
tapped for a screw to hold the crystal in 
place. 
I next removed the other side of the 

detector and threaded the inside of the 
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hole to carry the rod C., the end of 
which I threaded to hold the insulating 
handle. 
Any crystal may be used and the rod 

C. made of any suitable metal. 
To adjust, the cup A. may be turned 

in any direction, and the rod, B., may be 
shortened or lengthened so that any part 
of the crystal may be touched, and the 
most sensitive part found. 
The detector is easy to make and costs 

very little. Connections are made at the 
posts P. P. 
Contributed by  A. T. ANDERSON. 

A SIMPLE DETECTOR. 

I herewith enclose a drawing of a 
simple, yet very efficient detector. Any 
mineral may be used, although I prefer 
silicon. This detector works very good 
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up to 150-200 miles. No description is 
needed to show how to put it together as 
the drawing shows everything. By using 
the spring arm a very fine adjustment 
may be had. This detector materially in-
creases the good appearance of your sta-

tion. Any amateur will appreciate this, 
both in simpleness and sensitiveness. 
Contributed by  IRVING LOOSEN. 

INDEPENDENT VIBRATOR. 

I constructed a vibrator which works 
fine. I thought that the readers of MOD-
ERN ELECTRICS might like to construct 
one similar to it. 

To B AT T E 
To COIL 

The base is hard wood 32 x 32 x 1. 
Procure a magnet, that is the core and 
fibre ends, about 2 inches long.  Wind 
this full of No. 14 S. C. C. magnet wire. 
Now procure a vibrator from an induc-
tion coil. 
Fasten to base and make connections 

as shown in diagram.  A condenser 
should be shunted across the contact 
points. 
Contributed by  GEORGE WALDEN. 

NE W ELECTROLYTIC DETECT-
OR. 

A Frenchman recently patented a new 
electrolytic detector which does not need 
potentiometer nor battery.. 
A standard electrolytic detector with 

carbon cup is partly filled with an amal-
gam made of 6 parts mercury and one 
part tin. The electrolyte consists of 8-10 
parts water and one part sulphuric acid. 
This detector generates its own cur-

rent. 

AN IMPROVED HELIX CLIP. 

A simple helix clip may be made by 
turning out of a piece of wood a pear-
shaped handle, C., in Fig. Drill a hole 
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G, half way through it, and large enough 
to take the spiral springl, made out of 
several turns of No. 10 spring brass wire. 
The spring is held in place by the wood 
screw E, the end turn of the spring be-
ing made smaller, as at F.  A flexible 
conductor, B, is led through the small 

drilled hole 2, and joined to the 
screw at D by soldering. 
Contributed by 

W . HASTINGS HUTTER. 

wood 

PLUGGING BOARD. 

Knowing that a good many ama-
teurs lack right means for making quick 
connection with the various circuits and 

— FIG. 1— 

that some have their installations not at 
all flexible, I am sending you a descrip-
tion of a simple plugging arrangement, 
which I have been using and have found 
highly satisfactory. 
Cut out a piece of sheet copper, which 

must be fairly stiff, as  many  pieces 

- FIG. 27 

- FIG.3-

- r TAI T T  

 111111-

- FIG_ 4- - 

shown in Fig. 3 as you want circuits; 
they should be about /8 in. wide and 1Y2 
in. long; these should be placed through 

the switchboard so that the pointed end 
will project on the back and the square 
end remain out about Y2  in. on the front; 
the circuits are soldered to the point of 
these on the back of the switchboard. 
The construction of the jack is shown 

clearly in Fig. 2; it consists in a piece of 
sheet copper 134 inches long and 1/2 inch 
wide, bent in the centre so that the two 
ends will come together, or, I might say, 
that the piece is doubled, the two sides 
at the end are flanged out to facilitate 
connecting with the switchboard. About 
8 of these will be required, making 4 
pairs, each pair being connected together 
by a piece of flexible conducting cord 
soldered to them. 

Fig. 4 shows one way of connecting, 
the batteries being connected to the two 
bottom lugs; one wire of each circuit 
can be connected to a common point 
leading to one terminal of the batteries, 
the other wire going to a lug on the 
switchboard. 

When a certain instrument is to be 
operated, all you have to do is to plug 
it in, also any number of circuits can be 
connected easily either in series or par-
allel. 
Contributed by 

PETER J. EMERY. 

WIRELESS FOR BALLOONS. 

Active experiments are being made at 
the Vienna arsenal on the feasibility of 
fitting up dirigible balloons with wireless 
telegraphy.  It is necessary to combine 
small weight and a wide range in the ap-
paratus, so that it may be carried without 
serious interference with the mobility of 
the balloon. A few weeks ago some im-
portant experiments were made with a 
captive spherical balloon.  It appears 
that Lieutenant Franz Budda has de-
signed a system in which the apparatus 
is so small as not to offer any sensible 
resistance to the air or to overweight the 
balloon. The results arhieved were, it is 
said, highly satisfactory, in spite of un-
favorable weather. 

If you are keeping your copies for reference, 
it is necessary to obtain one of our beautiful 

binders, holding twelve issues. It is made of 
a rich, red vellum, stamped with gold lettering. 
Price prepaid, 50 cents. 
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A Break-In Key. 
By M. H. HAMMERLY. 

AERIAL switches of any type are an-
tiquated and are being dispensed 

with in favor of some type of break-in 
key. The one described below, although 
the simplest I have seen yet, does its 
work well. 
On the sending key, a special contact 

is placed (Fig. 1).  This is made of a 
TAPE 
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KEY  CONTACT 

FIG. 1 

small piece of thin spring brass and is 
insulated from the key lever by  tape. 
The under contact may be a flat-headed 
brass screw.  When the key is set up, 
this contact must close before the regu-
lar ones.  This is important as other-
wise, the system will not work. 
The rest of the apparatus consists of 

an ordinary pony relay, preferably of 
low resistance and a couple of dry cells 
or other type of battery.  For connec-
tions, see Fig. II and Fig. III. In Fig. 
III, the clip on secondary of oscillation 
transformer must make good contact. 
Other connections are the same as 
straight helix. 
The following is the way it operates: 

When key is depressed the special con-

A 

1-1 

FIG 2 

tacts make contact,  first closing relay 
and putting sending instruments direct-
ly through to ground. As the key goes 
farther down the regular contacts operate 
transformer or coil. 
It will be seen that receiving is done 

through helix or oscillation transformer 
secondary. This does not reduce nor in-
crease the strength of signals. 

Some may object to the system, saying 
that on the failure of the relay to work, 
the receiving set will be destroyed. The 
contrary was recently demonstrated to 
me by a friend with a 2 K. W. set. He 
purposely opened the relay  and  sent 
through his receiving side without the 
least harm, except that the detector got 
out of adjustment. 
There are numerous advantages to be 

obtained by the use of this key.  If you 
are sending to someone and interference 
that he cannot work you through starts, 
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you can stop until the interference stops. 
The person you are talking to can also 
break in on you, when he misses some-
thing and ask you to r r. It will also 
stop conflicts  between  amateurs  and 
commercial stations as the amateur will 
hear the commercial station start  and 
can wait. 

BALLOON WILL HAVE WIRE-
LESS TO CROSS OCEAN. 

Atlantic City, N. J.—A serious attempt 
to fly across the Atlantic Ocean will be 
made from this city within the next few 
weeks.  The public has hardly realized 
the seriousness of this atempt and the 
elaborateness of the preparations are a 
revelation to all who see them. Walter 
Wellman is at the head of the enterprise 
and has associated with him Mr. Van-
niman, a skillful engineer of high repute, 
and a corps of assistant engineers, mec-
hanicians, etc. The news of the flight is 
to be sent by wireless from the airship to 
the New York Times, the London Daily 
Telegraph and the Chicago Record-Her-
ald. 
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One Wireless Station and our Laboratory Contest will be continued every month until further notice. The 

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

PLEASE NOTE THAT THE DESCRIPTION OF THE STATION MUST NOT BE LONGER THAN 250 
WORDS. AND THAT IT IS ESSENTIAL THAT ONLY ONE SIDE OF THE SHEET IS WRIT-
TEN UPON.  SHEET MUST BE TYPE WRITTEN 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 it 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. 

ENCLOSED please find a photo of 
my wireless station. 

This outfit comprises the following: 
Receiving set, E. I. Co's. 2,000 ohm 

amateur phones and potentiometer, my 
own make receiving transformer, E. I. 
Co. variable condenser, fixed condenser, 
variometer and extra inductance in series 
with phones. One five point switch for 
connecting the following detectors, Peri-
kon, Electrolytic, Silicon, Carborundum 

and Molybdenite. One two point switch 
for cutting out battery and potentiomet-
er.  One extra pair of 75-ohm phones 
with double head band. One T. P. D. T. 
switch for connecting ground and anten-
na with the instruments. 
Transmitting set E. I. Co's. 172-inch 

coil and Morse key.  My own make 
brass wire helix and adjustable test tube 
condenser. Using one 6-volt storage and 
3 dry cells for power. 
To the wireless amateurs wishing to 

construct their own instruments I can 
assure them that MODERN ELECTRICS 
gives some very helpful hints. 

W ALTER W. STEIN. 
Albany, N. Y. 

HONORABLE MENTION. 
Enclosed please find photograph of my 

wireless telegraph station.  All of the 

apparatus was built by me at home. 
About a year ago I became interested in 
wireless and since that time have grad-
ually improved my station until now I 
have the set shown. 
All of the instruments are finished in 

polished black walnut and hard rubber. 
My aerial consists of four number twelve 
copper wires stretched horizontally sixty 
feet and coming down at an angle of 45 
degrees for thirty feet more to where 
it enters my station; the height of the 
aerial is forty-five feet.  It is well in-
sulated with porcelain insulators.  My 
ground is a wire soldered to the pipes of 
the city water system. 
The sending outfit consists of a two-

inch E. I. Co. coil running on a six-volt 
storage battery, zinc spark gap, four Ley-
den jars (78 square inches of foil per 
jar), helix of twenty feet of half-inch 
brass ribbon on hard rubber cross bars, 
key, battery and aerial switches.  Most 
of these instruments are mounted on the 
back of the table.  With this set I am 

able to send about eight miles under or-
dinary conditions, being able to work 
with amateurs all over the city and for a 
considerable distance outside. 
The receiving outfit consists of two 

sets, one a tuning transformer, perikon 
detector and condenser; the other a 
double-slide tuner, detector and stand and 
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condenser. I have a pair of two thous-
and-ohm  Schmidt-Wilckes  receivers 
which I use with either set. 
With these instruments I have copied 

Key West and Pensacola, Fla., Cleveland, 
Ohio; Buffalo, New York; Cape Cod, 
Mass.; Brant Rock, Mass.; Metropolitan 
'1 ower, New York and many ships of the 
navy in Hampton Roads. 
I have been a subscriber to MODERN 

ELECTRICS about a year and consider it 
the best magazine published on this sub-
ject.  LESLIE W . TELLER. 
Washington, D. C. 

HONORABLE MENTION. 

Enclosed you will find photo of my 
wireless telegraph station. 
My sending set is on the right. The 

spark coil, which gives an inch spark, is 
in the further corner and beside it is a 

glass plate condenser shunted across the 
spark gap.  My key is a Morse with 
heavy platinum points. I use 9 batteries 
on my coil. 
My receiving instruments are a detect-

or, graphite rod potentiometer, tuning 
coil, variable condenser and battery. My 
detector is an E. I. Co's. universal type. 
I have had very good success with it 
using silicon, carborundum, chalcopyrite 
and zincite, iron pyrite, molybdenite and 
galena.  My other instruments were 
made by myself with the ever present aid 
of MODERN ELECTRICS which I consider 
the best wireless magazine. 
I use a double pole double throw 

switch for my aerial which consists of 
four strands of No. 14 copper wire 
stretched 40 feet from the ground. 
I use a large folding table for my in-

struments and do all wiring under the 
table.  ALLYN T. ANDERSON. 
Wilmette, Ill. 

HONORABLE MENTION. 

I enclose photo of my portable wire-

less set. The containing box is of half-
inch oak stained black. It measures 9 x 
6 x 15 inches outside. At home I use an 
aerial consisting of 6 strands of No. 10 
copper wire, 86 feet long, suspended 100 
feet from the ground at one end and 50 
feet at the other.  The box contains a 
tuning coil, variable and fixed condensers, 
electrolytic detector, graphite rod poten-
tiometer, a pair of 1,000-ohm receivers 
with metal head-band, two dry cells, a 
test buzzer, push and flashlight battery, 
a miniature snap switch for the batteries 
and a set of tools and supplies.  The 
tuning coil is 14 inches long and 3 inches 
in diameter and is wound with y2-lb. of 
No. 24 enameled wire. The detector is 
an E. I. Co's. as are the reecivers. The 
set is equipped throughout with spring 
binding posts and the E. I. Co's. latest 
ball-bearing sliders.  The dry cells are 
placed inside the tuner. When using the 
set as a portable, one I use an aerial con-
sisting of one No. 18 aluminum wire with 
a kite or tied to a tree by an insulator. 
The receivers, snap switch and tools 
which are shown in the picture are kept 

in the two compartments at the side of 
the box.  For ground I use the water 
pipes or when afield an iron rod driven 
into the earth.  VERGIL A. DAVISON. 
College Campus, Pa. 

HONORABLE MENTION. 

Enclosed please find photo of my wire-
less station. 
At the left is my receiving set. This 

consists of single slide tuning coil with 
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primary and secondary winding, silicon 
detector, potentiometer, fixed and var-
iable condensers, one 1,000-ohm receiver, 
and battery. 
At the right is my sender which con-

sists of E. I. Co's. 1-inch coils, sending 
helix, zinc spark gap placed on top of 
helix, battery and key. 
In the middle of the table you will 

notice an electric motor whose function 
is to de-cohere the iron filings coherer 
used for indoor experiments. This out-
ft consists of iron filings coherer, relay, 
sounder and motor.  On the wall you 
will see my lightning arrester and D. P. 
D. T. switch. 

My aerial consists of 4 strands of cop-
per wire 1 foot apart, 40 feet long, and 
fifty feet high. All of my apparatus was 
made by myself with the exception of 
the coil, motor and sounder. 

GUY M. BERGEN. 
Grand Rapids, Wis. 

HONORABLE MENTION. 

The pole of my station, 40 feet long, 
is composed of three sections joined by 
means of bolts and iron rings. The pole 
is on the house which in itself is 80 feet 
above ground, and 320 feet above sea 
level which gives a total of 440 feet above 
sea level for my aerial. 
My aerial consists of 2 bamboo spread-

ers 8 feet long, well insulated by means 
of 4 hard rubber insulators which I have 
found gives me great freedom in inter-
cepting messages. On the spreaders are 
placed four No. 14 bare copper wires, 
set at an angle of 75°, each being 104 
feet in length. 
The receiving set you can see consists 

of 1 inductive tuner, 1 variable condenser, 
1 silicon and 1 perikon detector, and 2 

receivers wound to 1,600 ohms resistance. 
Excepting the receivers and head-band, 
all of these instruments are home made. 
My transmitting outfit consists of 1 
K. W. closed core transformer, .1 al-

uminum wire helix, 1 glass plate con-
denser, 1 zinc spark gap and 1 anchor 
gap; these instruments were made dur-
ing my spare time. 
I have intercepted many messages in-

cluding some sent to the various news-
papers and hotels in this city. I am also 
able at noon of each day to receive the 
daily weather reports and standard time 
sent from Washington, D. C. On sever-
al occasions I have received messages 
from stations that were in excess of 150 
miles from my own. 

EDWARD K. HENRY. 
Baltimore, Md. 

HONORABLE MENTION. 

Power.—I have six dry cells for send-
ing and four for receiving. 
Sending.—I have a 1-inch E. I. Co. 

spark coil, a Morse telegraph key, with 

platinum contact,. I use heavy wire to 
carry the secondary current. I also have 
and use an E. I. Co. zinc spark gap, helix 
and 4 pint Leyden jars. 
Receiving.—I use an E. I. Co. electro-
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lytic detector (with which I get excel-
lent results) a 941 meter wave length 
tuning coil, a variable condenser and a 
fixed condenser, a potentiometer and 4 
dry cells. I have a 1,000-ohm receiver 
in use. 
In General.—I use a D. P. D. T. 

switch to change from sending to receiv-
ing.  My aerial consists of 4 aluminum 
wires, 71 feet long on 4 ft. spreaders, on 
a pole 42 feet above the ground and run 
to the cupola of a barn which is about 45 
feet high.  I have my instruments pro-
tected by fuses and ground for lightning. 
MODERN ELECTRICS is the best wireless 
magazine printed for the amateur.  I 
dislike to think where I would be with-
out it.  RAYMOND H. SHAW. 
Rutland, Vt. 

HONORABLE MENTION. 

Enclosed please find photo of my wire-
less station. 
To the right is the sending set which 

consists of a 2-inch coil, 2 1-pint Leyden 
jars, spark gap. helix of 8 turns of No. 

8 brass wire wound on a wooden frame, 
(3 inches diameter, and 63/i inches high, 
electrolytic interrupter and key.  The 
coil is run on 110- v. alternating current. 
To the left is the receiving set consist-

ing of a tuning transformer, improved 
silicon detector, one fixed and one vari-
able condenser, pair of 2,000-ohm phones 
and potentiometer. The phones may be 
seen hanging from the electric light 
bracket. 
In the center of the table is a double 

pole double throw switch used for chang-
ing the receiver to the sender. 
My aerial consists of four No. 16 phos-

phor bronze wires on eight foot spreader 
phor bronze wires on 8-foot spreaders, 
2% feet apart; one end 50 feet high and 
the other thirty feet. 
At first I started with a small tuner 

silicon detector and 100-ohm phones, but 
have gradually constructed larger instru-

ments, twhich are seen in the picture) 
and now am able to do good long distance 
work. 
All my instruments are home made ex-

cept phones, key and switches. 
I am a constant reader of three elec-

trical magazines, but find MODERN ELEC-
TRICS the most instructive. 
Alameda, California.  ALVIN ASTER. 

AN EFFICIENT WIRELESS IN-
SULATOR. 

When constructing wireless telegraph 
stations, one of the main necessities for 
successful operation is the thorough in-
sulation of the aerial and leading-in wire. 
One great reason why so many ama-

teurs fail to get the results from their 
instruments, that they should, is because 
of poor insulation; and the weakest spot 
is very often at the point where the 
lead-in wire enters the building or room 
containing the apparatus.  The task 
of boring a hole through a brick or stone 
wall and constructing an insulator cap-
able of carrying the discharge without 
loss, is by no means a small one. Many 
amateurs do not make their insulators 
any more durable than is absolutely nec-
assary to hold the discharge before they 
are put in place, where they will be 
called upon to withstand several unex-
pected conditions which the builders 
never stop to think about. For instance: 
Many amateurs have their operating 
rooms in the basements of their homes 
which necessitates bringing the antennae 
through the wall down near the ground, 
where, in many cases, the wall is damp 
which causes the slim insulator to lose 
its insulating qualities. 
A very easy way of overcoming this 

difficulty is to run the wire through the 
centre of a window pane.  Procure an 
ordinary  poreclain  glazed  insulating 
tube about six (6) inches in length and 
with a diamond or some other glass-
cutting material, cut a round hole, the 
size of the tube through the centre of the 
window pane.  Insert the tube through 
the glass until it is about half way, 
fasten it there with putty or sealing wax. 
It is advisable to fill the space between 
the wire and interior of the tube with 
sealing wax or paraffine as it will im-
prove the efficiency. 
This will make a very efficient insulat-

or and will be within range of any ama-
teur both financially and otherwise. 
Contributed by 

RUSSELL L. HOWLAND. 
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A Simple Wheatstone Bridge. 
W M. M. HOWE. 

It is often desirable to know the re-
sistance of a piece of apparatus or of a 
piece of wire. An instrument for meas-
uring resistance can be easily constructed 
by following these instructions. Secure 

Fonfill4.2 CORD 

,orig 

a piece of wood 29 x 5 inches and of any 
convenient thickness; secure also, 3 cop-
per strips, 1 inch wide, two of them 3 
inches long, and the other 23  inches 
long.  Seven binding posts of the pat-
tern shown in Fig. 1, should be procured 
from some supply house and also a piece 
of German-silver bare wire ,about 30 
gauge (26 inches long). These materials 
should be assembled as in Fig. 2. The 
wire is soldered to the 3-inch pieces and 
underneath it a strip of paper pasted 
down with a scale marked on it to en-
able a quick reading.  A slider should 
next be made, a piece of copper filed as 
in Fig. 3, with a piece of flexible cord 
attached will answer very well. A gal-
vanometer is used in connection with 
this  instrument; one like that de-

1 
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scribed in the March number of MODERN 
ELECTRICS will do very well. 
Resistance spools are also, needed. 

They can be made as in Fig. 4. The cor-
rect resistance can be determined by the 
use of tables or by measurement with an-
other "bridge". 
A Y2  ohm, a 1 ohm, a 2-ohm, a 5-ohm, 

and a 10 ohm will be all that will be re-
quired. The instrument is wired up as 
in Fig. 5, the unknown resistance being 
connected at A, and the known at B. 
The slider is then touched to different 
places on the wire until a position is 
found where the galvanometer is not af-

fected by the current. This position is 
noted by the scale.  The unknown re-
sistance is in the same ratio to the known 
as the length of the wire from the slider 
to the end adjacent to the unknown re-
sistance is to the length adjacent to the 
known resistance. In order to calculate 
the unknown resistance, multiply the 
known resistance by the length of wire 
adjacent to the unknown resistance and 
divide by the length adjacent  to the 
known resistance, the result is the un-
known resistance. 
It is always advisable to use a known 

 '1'1 
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resistance as near equal to the unknown 
as possible so as to keep the slider in the 
center of the wire. 

UNIQUE METHOD TO TRANS-
MIT PICTURES. 
(Continued from page 309.) 

was made from a typewriter.  The let-
ters and figures had been removed from 
the machine and on some of the arms 
small outline squares, made by dots, were 
attached in their place.  There were 
three different kinds of squares. 
The first of the squares were of deli-

cate outline, and were used for the white 
parts of the picture. The next squares 
were heavier, and made the medium 
darker parts, and the last made the black 
portions. Three sheets of paper, one of 
them a carbon, were placed for use in the 
machine. The ribbon of the machine had 
been removed. The keys made but slight 
impression on the first sheet, but the 
sheet beneath the carbon received the 
portrait. 
In following the outline of the tele-

gram, the operator of the machine made 
the first line, which was the top part of 
Rockefeller's hat, and at each X began 
a new line, until the picture was complet-
ed. Had there been no errors in trans-
mission, say the inventors, it would have 
been impossible to have produced any-
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thing but a perfect picture. There was 
no doubt that it was a picture of Rock-
efeller, but it looked as if it had been 
passed to the paper through a coarse 
screen. 
"We have originated a special code for 

the purpose of saving time and cutting 
down the telegraph tolls," said Dr. Stolfi, 
"but for the purpose of this experiment 
we used what we call the unabridged 
code.  Under ordinary conditions it 
would be too expensive for use and 
would be prohibitive for cable use. 

Bonk Review. 
"ELECTRIC WIRING" by Joseph G. 
Branch, B. S. M. E. Branch Publish-
ing Co., 1910, 288 pages, 98 illustra-
tions, cloth, Price, $2.00. 
The author of "Electric Wiring," 

seems to have filled a long felt want, 
among practical electricians, in the man-
ner in which he has handled the subject. 
As stated in the preface, the aim of the 
book is to elucidate the theory and under-
lying principles, of electrical circuits and 
the manner in which the wiring should 
be done in order to ensure the best ef-
ficiency and concordance with the Fire 
Underwriter's Rules. 
The first few chapters deal with the 

nature of the electric current, ohm's law, 
_batteries, dynamic electricity, connection 
of dynamos in series and in multiple, etc. 
The layout of various circuits is next 

taken up, and the manner of calculating 
the size wires to be used, with the aid of 
simple rules and tables. The method of 
distributing the load both, in 2 wire and 
3 wire systems, is thoroughly discussed. 
Many valuable construction hints are 
given, showing the method of applying 
modern wiring appliances. 
Over 40 pages are devoted to the ex-

planation of alternating currents from a 
practical view-point, and the author has 
treated this somewhat difficult subject in 
very admirable style, and one which can-
not fail to be understood by the layman. 
Any one who is foggy on this matter 
would do well to peruse this section of 
the book. The principles of alternating 
current and their generation is well ex-
plained also the meaning and use of thL 
Power Factor; Inductance and capacity; 
the skin effect; Wattless currents, etc. 
The book closes with several chapter; 

covering annunciator, telegraph and tele-
phone work, wireless telegraphy and a 
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number of valuable tables especially pre-
pared for this work. 

WIRING CALCULATIONS. 

By H. S. BRUBAKER. 

TIIE specific resistance of copper wire 
is 10.8, but in practical wiring cal-

culations we use 11 R. as the constant to 
allow for the increase in resistance of 
connections; this is the resistance of one 
mil-foot of copper wire at 75° Fahr. 
D = distance of circuit one way. 
E = volts lost in transmission. 
I = amperes in line. 
C. M. = circular mils cross-section. 
Now the formula is: 

11x2xDxI = C. M. or 22xDxI = C. M. 

Problem 1: Require size of wire to 
deliver 100 Y2-Amp., 100 E. lamps, 500 
feet from generator with a line loss of 
5% two wire system. 
100 X Y2 Amp. = 50 Amp. 
5% of 100 E = 5 E lost. 
22 X 500 D X 50 I = 110,000 C. M. size 

5 E 
Problem 2: Required size, same prob-

lem on Edison 3-wire system. 
1 Amp. now lights four lamps. 
100 ÷ 4 = 25 I. 
5% of 200 E = 10 E lost, because in 
Edison system the voltage between either 
outside wire and neutral is 100 volts, and 
between outside wires 200 volts. 
22 X 500 D X 25 I = 27500 C. M. for 

outside wires. 
10 E 

27500 = 13750 C. M. for neutral wire, 
being Y2 size of outside wires. 

2 
Now it happens that 1,000 feet of wire 

of 1,000 C. M. weighs 3 lbs., so if we 
multiply numerator by 3 and divide by 
1,000, it will give us the weight per 1,000 
feet. The formula would then be: 
D X 22 X 3 X I = lbs. per 1,000 feet. 

1000 X E 
You man avoid the necessity of divid-

ing by 1,000 thus: 
DM = distance one way in 1,000 of feet. 
The formula is then: 
DM X 66 X I = pounds per 1,000 feet. 

and 
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DM X 132 X I = total weight of cir-
cuit in lbs. 

Constant table formula: 
IX D = Kald K = lbs. per 1,000 feet. 

16 
I = amperes. 
D = distance one way. 
E volts lost. 
16 a fixed constant. 
K =. constant (refer 
•Size B. & S. 
•  0000 

000 
00 
0 
1 
2 
3 

4 

5 

6 
7 

9 
10 
11 
12 
13 
14 

to table). 
Constant. 
16400 
8000 
6400 
5200 
4000 
3200 
2600 
- -
2000 
- -
1600 
- -
1300 
1000 
800 
750 
650 
400 
375 
325 
200 

By  remembering  size  3-4-5 -2600, 
2000, 1600 respectively, the table is easily 
remembered, as every third size is double, 
as, size 14 wire is 200; now counting up 
3 places to 11 wire, it is found to be 400 
double the cross-section  of  14  wire. 
Example: 
A motor is taking :2 Amp., 220 E., and 

is 1,500 feet from generator voltage 230 
E. 
230E — 220E = 10E lost in line. 
12 I X 1500 D = 18C0 K = No. 4 wire. 

10 E 
As there is no 1,800, we use next high-

er size or 2,000 = No. 4, 
K 2000 = 125 lbs. per 1,000 feet. 

16 
1500 D X 2 = 3,000 feet X 125 lt s. per 
M feet = 375 lbs.. 
Formula for aluminum wire is 

IX D X 35 := C. M. 

C. M. X .0009 = poun.ls per 1,000 feet 

ELECTRICS 

REVERSING SWITCH. 

It is often very hard for the amateur 
and experimenter to procure a satisfac-
tory reversing switch.  But, I hope, the 
one which I will endeavor to describe 
will answer every requirement. 
First, procure a piece of hard rubber, 

size 2% inches by 3 ft. 3 inches. Then 
cut two pieces (A and B, Fig. 2) of g 

.)W 
FROM BA",, EISY 

- 

inch rubber. Where the black spots are 
(Fig. 2) cut out part of the rubber and 
insert sheet brass therein.  Be sure to 
let the brass protrude a very little be-
yond the rubber in order to form a per-
fect contact, i. e.; if you use No. 15 B. 
& S. brass, cut an opening just so No. 14 
will fit snug in it. 

- FIG. 

Screw A and B to the rubber base and 
connect wire as shown in Fig. 1. 
Wood may be substituted for the rub-

ber base only. 

Contributed by 
J. BEARSLEY FOLEY. 

New Radio-Telephone Station on the Metropolitan 
Tower, NSW York. 
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FIRST WIRELESS FROM AERO-
PLANE. 

Flying at the rate of 60 miles an hour 
600 feet above the crowd, L. J. A. Mc-
Curdy, the young aviator, sent the first 
wireless message ever transmitted from 
an aeroplane while over the Sheepshead 
Bay racetrack, near New York, which is 
being used as an aviation field, on Au-
gust 27th. When he sent a message to 
H. M. Horton, who was located on top 
of the grandstand, a mile away, he 
proved to the world that messages can be 
transmitted through the air from an 
aeroplane while in motion. One of the 
results of the achievement by Mr. Mc-
Curdy will probably be the appropriation 
of a sum of $2,000,000 by Congress for 
experimental work. 
For the past few weeks McCurdy has 

been trying in vain to attain the desired 
result, and it was a source of great satis-
faction to him and also to Mr. Horton 
that the experiment was so successful. 
After a run of about fifty feet, Mc-

Curdy rose gracefully into the air. Upon 
alighting, after flying for about a mile, 
he was followed by Ely, who made a 
circular flight at a height of about 100 
feet above the ground. Ely followed this 
flight with another one, attaining an alti-
tude of about 200 feet. 
With a wireless transmitter rigged on 

his machine, McCurdy took the air 
smoothly and rose to a height of about 
500 feet, but did not attempt to send any 
message on this flight.  After descend-
ing, he communicated with Mr. Horton, 
who said that everything was favorable 
for sending.  Getting into his machine 
once more, McCurdy ascended to about 
the same altitude. Mr. Horton, standing 
on the roof of the grandstand with the 
wireless receiver announced that a mes-
sage had been received. 
After receiving the message, Mr. Hor-

ton wrote it out and handed it to the 
newspapermen. The message came slow-
ly but surely. Written upon the papers 
which Horton handed to the reporters 
were the words: "Another chapter in 
aerial achievement is recorded in the 
sending of a wireless message from an 
aeroplane." 
To send the message, McCurdy did not 

move from his seat, as the transmitter 
was attached to the steering gear. All 
he was obliged to do was to operate the 
transmitter.  This he did with ease, as 
be is an experienced wireless operator, 

having learned the code several years 
ago. To make sure that his message had 
been received, he repeated it twice and 
both times it traveled correctly to Mr. 
Horton. 

JAPANESE INSPECT WIRELESS 
'PHONE. 

Oakland, Cal.—Wireless telephones, 
invented by John McCarthy, of No. 682 
Thirty-sixth street, this city, may be in-
stalled on Japanese war shies in the near 
future.  Two representatives of the 
Mikado's navy, Baron Iwan Kowajuchi 
and Baron Menjiro Togono, came here 
the other day and tested the apparatus. 
They made a later test of a wireless tele-
phone plant located on the roof of the 
St. Mark Hotel, which is operated by 
McCarthy and two fellow inventors, 
Kendall Douglas and E. P. Herrguth. 
After the naval men had boarded the 

Mongolia in the bay, preparatory to leav-
ing for home, Kelly caused a phonograph 
to be played into the transmitter of the 
wireless telephone. The barons heard 
the selection distinctly on the steamer, 
according to a wireless telegram received 
by Kelly. The wireless plant on the 
Mongolia could receive the wireless tele-
phone message, but is not equipped to 
send such a message. 
McCarthy says he has talked with the 

telephone as far as Santa Cruz and 
Stockton.   

WIRELESS STORM SIGNAL FOR 
LAKE. 

All vessels equipped with wireless ap-
paratus will be hereafter forewarned of 
the coming storms while on Lake Super-. 
ior by the United Wireless Company, 
which has agreed to transmit daily to 
vessels on the lake forecast and warning 
signals in time to allow the boats to make 
port should the storm be a heavy one. 
The messages will be sent through the 
Duluth branch.  A storm warning sta-
tion has been established at Grand Mar-
ais harbor, Minn. The signals are dis-
played from a steel tower fifty feet high, 
surmounted by a flagstaff the top of 
which is 125 feet above the lake level. 
The day signals are made with flags lo-
cated 800 feet from the harbor front, 
hoisted on the staff and the night signals 
by means of oil burning lights displayed 
from the tower. The forecast and warn-
ing signals are sent from Duluth to Grand 
Marais every morning by wireless. 
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Electrical Patents for the Month. 

0611.996  THEATRICAL DEVIC E  Gno me A.   900.304.  INDUCTION.LAIIP  lithea Coon,  liviterr. 

mhingtog  Ethel Jeo  3. 1910  grMI No  New York.  Y  . ..nor to Coeto  Hewitt Elect .  J  s.,  10  1000  Serial No. 06 0'. 1 5 4  1̀11111 O n BATTERY.  1.4•4 . E Hoc. 

Company, New York. N A n Coroirolon of New I ork 
Filed July 20, 1,4  Serial No 217 105 

citing the gas to iuminonily  t•PidlY 
IS-

.  E  current• through • prirouty within • body thereof. mid 
 Wing of such qmotim snd mich rate ol taristion 

1. A theatrical apparatus. comprising conducting gar. an  nectrowl• Metically induct. in mid vamir corrects 
meats adapted to be worn upon the hands and body of sin,  . . .motive form is nhore • ceiti mi mmiowitcl. 

:  Indlvidues, and a morn of electricity connected  mid minimum being the lowest voltage at which lee gas 
to mid gannents. Do mid mrinents on said inchied mIn 1. embled to b. , . a trip conductor of electricity. 
con•trtuting the terminals of mid emir, of electricity and 

cresting • dior molve clinch. , when the hands of oto 1. 907  qIIERER FOR WIRELESISTELEGRAPII St S. 

individual It, brought Ito proximity to the body of the  TEMS  Csmah m  Knoxville, Tenn.  Filed May 
other Individual  5. 1409  Serial No, 494,003. 

060000.  ELECTRODE FOR VAPOR • LAMPS  Pri m 
Com ma Il nory, New York. N. N. maignor to "'piper 
Iles Ill Electric Compiling New Tort. N T. • Cont. .. 

Don of Sr. York  Filed Apr. 16. Mtn  Serial No 

203,415. 

1 .0 cohcrei I,, nicelver compri.ing • Tube. term. . or 
electrodes hermeticalty incloned therein. •nd • • rew ad. 
m emo,' coonecting the terminals, • part of mid Mi . 

An  men, being capable of .. .potation from the ex erne of 

on smaigam formed of lead Du sad mercury in spproxi- the 'It.. •od • magoelically control, . & Ore for m.o. 

niately the proportions of one part 1104. ono part tin. and M ... . 1. 
te m parts menn n. 

069 404.  TELEPHOTO6RAPI1Y  Rei m  O n,,  Each, 060,300,  ADJUSTMENT  MICROMETER FOR RPARK• 

Schenectady, N Y.. .si mor to 0  I Electric Com.  "1 "  .10.1. "‘ 3 " "5. ' 0 
to Jacob . ID . . Ciento , Pittsfield  a Cot 

:Serial No 402.797.  porno . of Manachow to  111.1 No,  10. 11.7  Serial 
1. 10 a telmnotoglaphic " mem. • iiym ip„..  bgs .  No 402.903. 

Inc 1 Ilea  Da mmloing wind6w. and eli m momane . 
mesas for varylim the I nnnnn Ity of light at mild window 
to corre mond trith the variations in current received 
from • distant point. 

966.1144, 0ORMENT CREASER  Rot K An. m oor nod 
0.01.4. 0.  Ignigto  Ott mot Ontario, Canada  rid 
Jan IT. 1910  Serial No, 530537 

I no garment creaser.. • pa. TI •rms pivotally Joined 
10110 mediate of their length. tunes extending from mtil 
arms at their outer ends and rigidly 1....od thereto and form. 

ing bearings. resist , — ioils rigidly secured to mid tulith 
h..rings, wires extending from said reel. 

ance coils through mid tubes •nd adapt . to connect mid 
Code to an electric current mpply, and drums 1010,01.4 oti 
, mid tunes mod forming rotary Montag member. and 'noes 
ing mid mist . , cella •ud healed 'hero y 

1 In Induction coil apparatus  adjuoicile contact. 

point. a Movable member supporting the foOta,1 point and 
adapted to M  removed therewith newl 1,1,• ,411 wi thout 

requiring el-adjoin. .cor. and mean. for ',pool00 In,,, et 
tent of movement of the contacApolat. 

069.173.  SPARK-COIL. Aron . R. Li nniaii, Chicago. 
assignor to Western Electric Compaoy, Chic-egg 

PL. • Corporation of Illinoir  Filed Dec. II. 190T.  Se-
Dal No. Col.001. 

1. Ao loduction coil consisting of a spool proceled with 
a primary and • snood., weoding each end of laid 
...I Ming proeided Silk s plurality of channels in 
Ile periphery, each mool end being further provided with 

• radial channel commucocatIng wi th one of sold other 
chanosin terminal clips for the primary connertiv . sr 
ranged In mid radial chaonels and • secondary 1110 .10, 
pi me carried by sold 

0  0 

I no • rim ry battery. the combination o a crept .. 
divided la m • Mrul ly of separate eel  by  art . plates 
mti Mbly coaled on o e tilde wi th IlonIrl ithin material. each 
toll provided with • poroon plate 

thi7.760  I.1.19 TIII • 11 11101  II .," I. in  
11.1•10n. Mil..  VI  ltir 21 10.0  Scroll No pi, imo 

no rombiniition. • clot end ., Ma • uslal  nod .11 
elarm mechanism mi,1341.41  mono. a • col 01,100. no 
.1 .rlt circuit inelu lag • snitch.  ismii and • Is,. noil 
IltiViottlit I link case •oil 1,114 coil winO0 in, ludo, Doe,. 
1.1, • part.  wiring •rni alvo Included III the eintre rig 
it. snit forming 0 to rcuinal ... mot and in coots, with 
mid  siiring and adapted to tee actuated thereby. a 
410101110 map .l for the miring non w'cured to the clock 

034, and • sieeie of imonting matvrini slipped upon mid 
spring •nn 

066.703.  51GNALINO BY WIRELESS TCLEORAPIII 
I mmo.% ropy. , Copenhagen. Denma n.  F1 ,1 Mar 
0 1007  Serial No 361 230 

1. A wi n...1M M . Mineral . Including an electMc 
arc. a ci mtit from mid electric mc trending inducianie 
md re melt, an osdliallon damping Mr ,. mil means 
for puiting melt demping clew , into and out of tim eir 
reit to Month the   thereof In the form of heat 

9  5 .9 0 2  ELECTRICAL CONDENSER.  Witti•st 

Itenv,tED i  001.6 mnignor M The Dean Electric c,on 
pony. Elyria. Ohio. • Corporation of Ohio.  Piled Jaw 
20 1009  Serial No 474.772. 

1 In an' electrical condenser. the combhation of • 
"SDP Of paper coated on one side with enely divIded eon 
ducting mt ..1. tall airip 07 pap, adapted to no as an 
Insulator at lot iontigth .1 adapted to b. Pnoe thred nt 
high vollage,. anid finell  dividiet conduct' . nmterol 
adaplid 10  dnotp.6.4 .1 I, fultart111,  100i•lk. 
16711,011100 froni the ', nil  lincli divided conducting 
tunici oi  teii. ••'  r  metallic foil ell 
wooed together in the roan of • roll. the Strip of paper 
belog interlemed Mewsen the layer of gnely divided ma. 
terial and the foil and terminals connected one to the 

molltlic loll  op, 1. I. htrIy dIrided conducing cog 
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Queries and quest ons pertaining to the electrical arts addressed to this department will he 
published free of charge. Only answers to inquiries of general interest will be published here for 
the benefit of all readers. Common questions will be promptly answered by mail. 

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

If a quick 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 re-
muneration. 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 LETTERS. W HEN W RIT-
ING ONLY ONE SIDE OF QUESTION SHEET MUST BE USED: DIAGRAMS AND DRA W-
INGS MUST INVARIABLY BE ON A SEPARATE SHEET.  NOT  MORE THAN THREE 
QUESTIONS MUST BE ASKED. NOR SHALL THE ORACLE ANS WER MORE THAN THIS 
NUMBER.  NO ATTENTION PAID TO LETTERS NOT OBSERVING ABOVE RULES. 

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

Ya-K. W. CONDENSER. 
(669.)  C. R., Camden, N. J., says: 
i.—What are the most sensitive detectors 

for long distance wireless work? 
A.  1.—The electrolytic and perikon. 
2.—Can 75-ohm receivers be used suc-

cessfully in connection with either electro-
lytic or silicon detectors? 
A. 2. —Yes; for short distance work. 
3.— Which is best for a condenser for a 

half  K. W. transformer; leyden jars or a 
glass plate condenser? 
A. 3.—Glass plate. 

AERIAL. 
(670.)  W. C. PooLE, N. Y., writes: 
1.—How would I wire a four stranded 

aerial for the E. I. Co's. R L000 and S 20 
sets using No. 14 B. & S. aluminum wire? 
A.  I.—Use a straight-away aerial con-

nected to a D. P. D. T. knife switch, as 
shown in answer to query No. 454, Febru-
ary, 1910, number. 
2. — What is the capacity of the E. I. Co. 

adjustable condenser? 
A. 2. —.0009 + M. F. 
3.—How to mix the electrolyte for an 

electrolytic detector using .0°4 or .005 inch 
platinum wire? 
A. 3.—Four parts water to i of pure 

nitric or sulphuric acid. 
io-INCH INDUCTION COIL. 

(671.)  R. CLARKSON, Ocala, Fla., asks: 
1.—Please tell me as soon as possible 

what is wrong with the following induction 
coil, (home made), as it will only make a 
spark TA inch long and  to g inches 
thick with a fifteen glass plate condenser 
16 x to inches. Core 24 inches long, 3 inches 
diameter, made of No. 22 core wire, primary 
2 layers No. 12 D. C. C. wire, hard rubber 
insulator 3/16 inch thick; secondary made 
up of To lbs. of No. 28 D. C. C. magnet 
wire wound in 31 sections 7g inches in 
diameter and TA inch thick; each section 
boiled in paraffine; with 12 sheets of para-
ffined paper between each section; then 

..ek."".1"+"•••"."".̂--P%-,..•••ON""" 

the whole secondary was sealed in with 
paraffine; coil run on no volt A. C. with 
Gernsback interrupter. Will you please tell 
me how to connect this and the size spark 
it should give? 
A.  1.—This coil may be rebuilt as fol-

lows; and should give a heavy io-inch 
spark; primary of 3 layers No. 8 B. & S. 
D. C. C. magnet wire.  Insulating tube 
same length as core, but with 3i-inch wall. 
Secondary wound in 15o sections each 9 
inches in diameter of 20 lb. NQ. 32 S. S. C. 
Wire. 
2. — With an antenna too feet long, com-

posed of 6 strands of No. 14 aluminum wire, 
2 feet apart, io5 feet high, and with the fol-
lowing instruments, how far can I receive: 
Silicon and electrolytic detectors, one fixed 
and one variable condenser, tuning coil with 
secondary,  potentiometer  and  one pair 
3,000-ohm receivers? 
A. 2. -800 to 1,200 miles. 
3.—How far could I send with above coil 

and aerial? 
A. 3.—Too to 300 miles, under proper 

conditions. 

RECEIVING RADIUS. 

(672.)  VERNON G. Cox, Arkansas, inquires: 

r.—What would the receiving radius of 
the following instruments be, if connected 
as in the accompanying diagram?  One 
Electro Importing Co's. potentiometer, two 
75-ohm receivers, one Electro Importing 
Co's. electrolytic detector, one carborun-
dum detector, one Electro Importing Co's. 
variable condenser and one fixed condenser, 
single slide tuning coil, with an aerial 6o 
feet long, 45 feet high; consisting of 4 
strands of aluminum wire (No. 14) placed 
18 inches apart.  A water-pipe ground is 
used. 
A.  i. -75 to ioo miles. 
2. —How do you find the wave length of 

a tuning coil? 
A. 2.—Multiply the length of wire on 

coil (in meters) by 4. 
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Use Steel Files 

EVERLAST 
Steel Vertical Files 
Everlast cabinets are built of nothing but 
steel for the business man, who wants a 
safe place for his office secrets, and who 
appreciates an easy-working file that never 
wears out. Each drawer will hold 5,000 
letters- 20,000 letters to the cabinet. 
To help you during your busy hours, 

we have equipped the Everlast drawer a 
smooth-running Roller-Suspension, and 
a Folder-Compressor (a letter-press 
within the file) that smoothes out your let-
ters and makes them readable.  Stock 
cabinets  finished  in Olive  Green 
Enamel.  Grained to match any wood at 
$7.50 extra.  Furnished with or without 
Automatic Lock. 

Send Us Your Order 
and we will ship you direct or through 
your dealer. 

STYLE 2, Four drawer letter-file, - $32.50 
STYLE I. Same with automatic lock,  37.50 

Delivered to all railway stations EAST of Texas, 
N. Mexico, Colorado, Wyoming and Montana. 
WEST of these states, add 15 per cent. 

Everything for the Office in Steel 
From roll-top desk to waste basket. 

SEND FOR ILLUSTRATED CATALOG 

Agencies  New York Store, 
Ever )where.  105 Broadway 

379 Steel Ave.  James town,  N. Y. 

JAMESTO WN METAL 
FURNITURE CO. 

3.— Where is the nearest high power 
Wireless Station to Hot Springs, Ark? 
A.  3.—Ft. Riley, Kansas. 

LOOSE COUPLER. 
(673.)  M. LEITCH, JR., New Jersey, says: 
L—Having a double slide tuner, wound 

on a cardboard tube, 16 inches long, and 4 
inches diameter, with 3/2-inch wall, No. 20 
enameled wire, I would like to change same 
to a loose coupler type.  Will you kindly 
give me the length of secondary, and size 
of wire to use? 
A.  I.—Make primary 8 inches long, and 

a secondary of the same length, small 
enough to allow a 1/16-inch clearance be-
tween it and primary. Wind the secondary 
form with a layer of No. 30 B. & S., S. S. C. 
or enamel wire. 

RECEIVING RADIUS. 
(674.)  R. CHEDESTER, C010., writes: 
I.—How far should I be able to receive 

with  the  following equipment?  Double 
slide tuning transformer, fixed and variable 
condensers,  carborundum  and  sealed-in 
point electrolytic detector, two 75-ohm head 
phones, non-inductive potentiometer, with 
an aluminum four wire aerial, 6o feet high 
and go feet long? 
A.  I.—Up to 150 miles. 
2.—How far with i,000-ohm phones? 
A.  2.-35o to 450 miles. 
3.—Please give diagram of best arrange-

ment for sending; using a I K. W. trans-
former; and also what is the proper capac-
ity for a I K. W. transformer condenser? 
A.  3.—See answer  to query  No. 556 in 

May, 1910, issue; a capacity of .019 Micro 
farad. 

SENDING RANGE. 
(675.)  E. E. BEATTIE, Alaska, writes: 
I.—How far could I send with an E. I. 

Co's. rA K. W. transformer coil, I set con-
denser jars, "Electro zinc spark gap," helix 
made of No. 6 B. & S. aluminum wire, one 
pound, a good key, and a Gernsback elec-
trolytic interrupter, and the aerial first de-
scribed? 
A.  r.-5o to 60 miles. 
2.—How far could I receive with a silicon 

detector, (stand home made), a tuning coil 
2 inches in diameter, 14 inches long, sev-
enty-five-ohm single pole receiver, aerial 42 
feet long, 4 wires aluminum; each wire 2 
feet apart, highest point of pole 55 feet, 
lowest 25? 
A.  2.-150 to 200 miles. 
3.— Where could receivers wound to 300 

ohms or thereabouts be procured? 
A.  3.—Consult our advertising columns. 

W AVE LENGTH. 
(676.)  E. E.. ELY, Benton Harbor, Mich., 

asks: 

1.— Which aerial is better for long dis-
tance receiving; a 4 wire vertical aerial, 200 
feet long, lead-in from the lower end; or 
a 2 wire horizontal aerial 300 feet long, 70 
feet high at one end and 5o feet at the 
other, lead-in from the middle? Would the 
first aerial be better with only 2 wires? 
A.  T.—The 4 wire aerial.  No. 
2.—In calculating wave length, does the 
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length or height of an aerial refer to (a) 
the height of aerial above instruments, (b) 
the length of the aerial, or (c) the total 
length of wire in the aerial?  I find the 
terms "length" and "height" are often used 
synonymously. 
A. 2. —The length of the multiple aerial, 

and the lead-in from instruments to aerial. 
3.— What would my receiving radius be 

with the best of the above aerials, E. I. 
Co. electrolytic detector, variable and fixed 
condensers, double slide loose coupler, E. 
I. Co. No. 1306 receivers, battery and po-
tentiometer? 
A. 3.-300 to 400 miles. 

GROUND WIRE. 
(677.)  C. D., Ohio, writes: 
(.—I have a ground for receiving com-

posed of No. 12 water-proof copper wire, 
running on glass insulators on the outside 
of the house and porcelain insulators on the 
inside; connected to a water-pipe in the 
basement.  Ought I to improve on the in-
sulating of this when used with the in-
struments in question 2? 
A.  1.—No; providing you run it without 

any sharp bends and in as straight a line 
as possible. 
2. — What is my receiving distance with 

the following: Aerial composed of 2 strands 
of No. 12 aluminum wire stretched 450 feet 
from the top of a city water tower 150 feet 
high down to my instruments, E. I. Co's. 
large double slide tuner, variable condenser, 
potentiometer,  electrolytic detector,  and 
their set 1,000-ohm receivers; fixed condens-
er same as described in Oracle of the May 
issue? 
A.  2. -1,000 miles. 
3.—In what way can I improve upon this 

outfit? 
A.  3.—Use a loose coupler and a vario-

meter, with an additional variable condens-
er. 

irA K. W. OPEN CORE TRANSFORMER. 
(678.)  H. SORTWF.LL, Ind., says: 
i.—Please give dimensions of 1,4 K. W. 

open core transformer to run on I I 0 volts 
A. C. 6o cycle, without any interrupter? 
A.  1.—Core  x 12 inches; primary of 

2 layers No. 14 D. C. C. magnet wire. Sec-
ondary wound in 36 sections, 1,4 inch thick, 
and 41/2 inches in diameter, of No. 33 S. S. 
C. wire. 

WAVE LENGTH. 
(679.)  GEO. COX, N. C., asks: 
z.—How many meters wave length would 

an aerial have, if it was 150 feet long, 6 
wires, one end 6o feet high and the other 
end 30 feet high with a tuning coil 3 inches 
in diameter and 20 inches long, containing 
about a pound of No. 24 enameled wire in 
series with it? 
A.  I.—About 1,120 meters wave length. 
2. — Would a wire 30 feet long, No. 12 

iron (as that is the shortest distance I can 
get) be all right for a ground wire, or 
would it have too much resistance and be 
too long, being connected to the water-
pipe? 
A.  2.—It would do; but you should use 

at least No. 10 copper wire. 

34/ 

STARTLING 
Watch 
Offer 

The Great 
BurEngton 

Special at an 
Anti-Trust Price! 
The world's masterpiece of watch 
manufacture now sold di r ec t — 

The most amazing offer ever made in the whole history 
of the watch industry — an offer which has absolutely 
PARALYZED competition — the offer of the genuin; 
Burlington Special direct to the public at the rock-bottom 
ANTI-TRUST PRICE, without middlemen's profits. 

The Fight is On2 
We Will not be bound by any syste m of price boosting contracts 
with dealers. We w ill ts .1 submit to any 0 5 profit" selling 
sche me. We will not be dictated to by ANY Trust. 

NO  WHAT IT COSTS. we are determined to push our 
Indeperolont Wit even it via should hails to fight a combination 
of all the Watch Ha mden rrrrrr of the country! 
And so we are making this offer—the most sweeping, astounding 
offer ever tondo on a high ,7rado watt), The ta male 111' itl.INOToN 
direct and at the sa me price WHOLESALE Jewelers must pay. 

And in order to make the proposition doubly easy for the public 
we will even allow this rock-botto m price. II desired, on tern., ee 
$2.50 a Month ix- r•t.,,,24g onthat.d nwIonderfully liberal Irish coupon now. 
Rock-bottom, anti-trust price, whether you guy rfor cash or time. 

, wess winm 
POST YOURSE'LF!,a 
Bo sure to pot posted on wat,hes and watch values,  IF 
trust-method pnces and anti-trust prices bofor• you  4 1 

RsAr Oe' 
buy a watch. Learn to judge watch values) 

Get the Burlington   
Watch Co mpany's 

# 404 b, 4,1;-'s 

FREE WATCH BOOK  3 

Read our startli,le °spoors of the insaz-
and its  which e x ist in the wal.clx 

trade today. Read about the anti-
trust fight. Read about our great 
$1.000.00 Challenge. Learn how 
you can judge watch values. 
Send your name and address 
for this valuable FREE 
BOOK now — TODAY. 

& mail COUpOrl. 

BURLINGTON 

, 
(1.6 
I s.  4- 
. • o• 

WA ICI, 10,  A,W  
Dept., 1726  sZS c), 

, 1 BH.,1  ,cy 

• 
A.  • 

V O4 4t 0t:cP  
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PATENTS 
TRADEMARKS AND COPYRIGHTS 

SECURED OR FEE RETURNED 
Send model or sketch and description of your Invention 

for free search of the U. S. Patent office records. 
r 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 Guide Book is an invaluable 

book of reference for inventors. and contains NO mecban nal 
movements illustrated and described. 

FORTUNES IN PATENTS 
Tells how to invent for profit and 10% en history of suc-

cessful inventions. Also list of Patent Buyers. 

WHAT 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 le a 

PRIZE OF ONE MILLION DOLLARS 
offered for one invention and 110,000 for others. 

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

who have built up profitable enterprises founded upon pat-
ents procured by on.  Also indorsements from prominent 
inventors, manufacturers, Senators, Congressmen. Gover-
nOre. etc. 

WE ADVERTISE OUR CLIENT'S INVENTIONS 
FREE in a lirt of Sunday Newmpapers with two million 
circulation and in the WORLD'S PhouffEss, Sample Copy Free. 
Electrical Case a Specialty. 

VICTOR J. EVANS & CO. 
(Formerly Evans, WILKENS  CO.) 

Main Offices, 200  "F" Street, N. W. 

WASHINGTON, D. C. 

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

When writing, please mention "Modern Electrics." 

You Ought to See It 
Ask your dealer 
to show it to you. 

Send for our book of Labor-
Savers. It's FREE. 

1/4  K. W. TRANSFORMER. 
(680.)  W. J. KLEIN, N. Y., writes: 
i.— What is the best wire to use on a 

tuning coil, and how many inches will it 
take for I meter? 
A.  I.—No. 22 or No. 24.  It will take 

39.7 inches wound on the coil to every 4 
meters wave length capacity wanted. 
2.—How can I make a Y4 K. W. trans-

former, the size and quantity of wire to use 
and what power will it need? 
A.  2.—See "A 250 watt closed core trans-

former" by Carleton Haigis, in April, 1909, 
issue, where complete directions are given 
for the construction, etc. 250 watts will be 
required to operate it. 

REDUCING VOLTAGE. 
(68r.)  EDWIN BAXTER, BL, inquires: 
r.—How can 220 A. C. be reduced to Ito 

A. C. for the Electro Importing Co's. Ito 
A. C. or D. C. Y2 K W. transformer coil, 
using a Gernsback interrupter? 
A.  I.—It is not necessary to reduce the 

voltage for the Gernsback interrupter. 
2.—How far could I receive with an aerial 

115 feet high, 50 feet long with 8 strands 4 
inches apart, with an electrolytic detector, 
pair  1,000-ohm  receivers,  potentiometer, 
loose coupler, variable condenser and fixed 
condenser and also Ferron and silicon de-
tectors; and please state which detector is 
best? 
A.  2.-800 to 1,200 miles.  Space 4 aerial 

wires 3 to 4 feet apart.  Silicon detector. 
3.—How far could I transmit with IA 

K. W. transformer coil, electrolytic inter-
rupter, and No. 9212 Wireless Key? 
A.  3.—Fully too miles. 

WIRELESS TELEPHONY. 
(682)  R. L. GEORGE, Minneapolis, Minn., 

says: 
Q.  t.—I am interested in wireless tele-

phones.  Please print a diagram of a set 
that will work from 500 to 800 feet, using 
one of the arc lamps that was advertised in 
the March. 1910, issue, by the E. I. Co. 
A.  r.—See diagram below. 

C 
AsISlivcr 

C C 

C C 

TRANS, TT1.P 

MOTOR. 

so 

as: 

A 

(683.)  RORT. YUEL, Mo., writes: 
Q.  1.—How can I run a I to-vt. D. C. 3-

ampere motor on a 220-volt D. C. circuit, 
with lamps as a resistence? 
A.  I.—Use a bank of 3-32 C. P. 1 to-vt. 

lamps (connected up on multiple), in series 
with the motor. 
Q.  2.—Is there any sort of an automatic 

hydrometer, which will automatically meas-
ure the specific gravity of the electrolyte in 
storage batteries and keep it at the proper 
value? 
A.  2.—Yes; write to the Electric Storage 
Battery Co., Philadelphia, Pa. 
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Q.  3. — Which  is  the  best  for  aerials, 

large or small wire? 
A.  3. —Large;  as  the  exterior  surface 

only  is  traversed  by  the  high  frequency 

currents. 

4000- O H M  P O T E N TI O M ET E R. 

(684)  B. RILEY, Kan., says: 
Q.  I. —I have an E. I. Co.'s double slide 

loose coupler, and a T type aerial, 8o feet 

high,  lead-in 6o feet  long.  W hat  is  m y 

maxi mu m wave length? 

A.  z. -9oo meters. 

Q.  2. —Give me  di mensions, etc., for a 

i,000-oh m potentio meter. 

A.  2. —See  article  "A  N on-Inductive 

Potentio meter," in the August issue. 

Q.  3. — What  is  the  highest  resistence 

receiver made? 

A.  3.-3,000-ohm. 

B E LT D RI V E. 

(685.)  E. EARL, M ass., Inquires: 
Q.  I. — What causes static electricity in 

belts, and ho w may the cause be overco me? 

A.  I. —Slippage of the belt;  it may be 

oftenti mes  re medied  by  applying  so me 
preparation (of which there are several on 

the market) to the face of the pulley.  Also 

covering the pulley face with leather is a 

good expedient. 
Q.  2. — Ho w can I drive a 150 H. P. arc 

light machine and a 300 H. P. dyna mo fro m 

the  I wheel of a 500 H. P. stea m engine 

using belts, but no counter shafts? 

A.  2. —See plan belo w.  O ne belt passes 

over the other, on the sa me engine fly wheel. 

300 H P 
M AC fq N 

ENG onte F-Ly 
vg.tet. 

150  P 
M A cHI NE 

685 

TELEPHONES. 

(686.)  F. CHARLES, COM1., asks: 
Q.  I.—Can I use four ordinary battery 

telephones on an intercommunicating sys-
tem? If so, please give diagram. 
A.  r.—Yes.  Connect the m as sho wn be-

lo w, using a 4-point switch at every phone. 

5.r.sena••• 1.  STAII010., 

004 

W hen through using phone, al ways replace 

switch lever on the ho me, No. point. 

Q.  2. — Ho w  many  dry  cells  should be 

connected to each telephone? 

A.  2. -2 to 3 cells. 
Q.  3. — What  size  annunciator  wire  is 

necessary for a line 600 feet long? 

A.  3.—Use No. 18 B. & S. gauge. 

GET THE BEST! 
SUPERB  FOR  WIRELESS 

More Mecogrs phi are in use than all other auto-
matic tra mmittees combined, because it is the best 
transmitter in the world. 
Holds best record for speed and long distance 

sending. 

It sends better stuff faster and easier than the 
human hand. 
Don't sleep till y ou have ordered one. 

•;,. V I 

P RIC E 

$7.50 

11 A 
•?• 

Don't forget the automatic transmitter has come 
to stay.  The sooner you learn to use one, the 
better it will be for you. 

It saves over 40s of the movements re-
quired in hand sending. 
Cut out, sign, and mail us at once 

coupon for our free catalogue.  0,b• „c>4 

MECOORAPH CO.  

321 Frankfort A‘e. h•%,10. 

Cleveland, Ohio  /2Z 

(7,Ct te. "4"  

i\ r14‘.  

U. S. A. 

IF you have a broken  article made of Cast  Iron, don't 
thro w  it  away!  Clean  and 

fasten together with binding wire, 
then put in fire till cherry red— 
throw some brass on the place to be 
brazed together with a little 

C. R. U. 
Brazing Salt 
and your Cast Iron will be brazed 
and mended just the same as had it 
been Steel or brass. 

$1.00 per pound  12 pounds $10.00 

JOBBERS WANTED 

Chas. R. Uebelmesser Co. 

BAY SIDE, N. Y., L. I. 
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HOW TO RUN AN AUTO 

, 

SELF  (  

CI O" 

,' Cr 

fliCIPE 4 
.VEHICLit 

MO/ 45 
: 

A 4 
PR.fcriefi 
1;944rIsi 
WON 

iliusTRArari 

AND O/4 GRAMS 

"Iloinaris• Self Prop,•11,1 
Vehicles" gives full details 
on successful care, handling 
and how to locate trouble. 
Beginning at the first prin. 
clples necessary to be known, 
and then forward to the prin. 
elides used In every part of a 
Motor Car. 
It Is a thorough course in 
the Science of Automobiles, 
highly approved by manu• 
facturers, owners, operators 
and repairmen.  Contains 
over 400 illustrations and dia. 
grains, making every detail 
clem, written In plain lan-
guage.  Ilandromely bound. 

, ON APPROVAL 
The only way the practical 

merit of this MANUAL can 
le given is by an examina-
tion of the book itself, which 
wo will submit for examina-
tion. to be paid for or returned, 

after looking it over. 
Upon receipt of the following agree-

ment, the book will be forwarded. 

No money in advance required, sign and return 

Theo. Audel & Co.. 63 Fifth Ave.. New York 
Kindly ',mil  of 'lomat.' AulosobIles and, *f feat satikrac-

On', 1 will itittur.hatel remit Olt  tile book to you. 

NAME   

OCCUPATION 

lin tr.7s   

When writing iiienne uieut1on "Modern Mleetrtea." 

r IF YOU ARE NOT USING 

FEVAL ENAMELED WIRE 
on your instruments, you and your 
instruments suffer.  Our strong, 
non-extravagant claim: 

" The Best Enameled Wire in America" 

FEVAL ENAMELED INSULATED WIRE CO. 
124A N. CURTIS STREET 

CHICAGO, ILL. 

NVhen writing, please mention "Modern Electrics." 

TELEPHONE CONNECTION. 
(687.)  J. H. VAWTER, Cal., Says: 
Q.  I.—Please give wiring diagram for a 

desk phone with a 3-wire cable, connecting 
it to wall block, containing an induction coil, 
call bell, and 2-point push button? 
A.  1.—See diagram given below. 

M oo. 

R[CCNTR 
868 3c emof. 
conamtc-new 

Sh.0 ,t 

687 

Q. 2.—Which isthe best, a double pole or 
single pole receiver, and why? 
A. 2.—The double pole type, as the mag-

netic circuit is complete excepting 2 small 
air gaps at the pole pieces of the magnet, 
1-32 inch long, whereas in the single pole 
type the magnetic flux must complete its 
circuit through the air as shown in figure. 

SINGLE POLE TYPE 

MC 
o 

DouisLt POLE TYPE. 

Q. 3.—I wish to know how to ring 6 
bells in series on 2 wires; using x battery 
and I push button. 
A. 3.—Make all the bells single stroke, 

but one; allowing its vibrator to interrupt 
the current for all the other bells. 

PERIKON DETECTOR. 
(688.)  FRANCIS PAXTON, Md., writes: 
Q.  I.—Is it advantageous to use a bat-

tery with a Perikon Detector, and how 
should it be connected to it? 
A.  1.—Yes, for long distance.  Conect 

the positive pole to the copper pyrites. 

CONNECTIONS. 
(689.)  W. POOLE, Pa., asks: 
Q.  1.—How should I connect the follow-

ing instruments to get the best results? 
Double slide tuning coil, fixed  condenser, 
electrolytic detector, phones, potentiometer, 
and battery. 
A.  1.—See diagram given below. 

A 

ME 
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TRANSMITTING CONNECTIONS. 
(t90.)  C. BEALE, Miss., writes: 
Q.  I.—Please give diagram for connec-

tion of the instruments named below (sup-
ply i io volts, 6o cycle):  Fuses, D. P. S. T. 
switch, direct reading wattmeter, voltmeter. 
ammeter, adjustable reactance coil, primary 
relay. Morse key and condenser, I K. W. 
open core transformer, large copper-coated 
Leyden jars, oscillation transformer, hot-
wire ammeter, and special muffled spark 
gap. 
.A.  1.—Diagram given below. 

Rr.itc ,ii.cr CO, 

Vet  A M 

WIRE QUESTIONS. 
(691.)  —  — 

so 

4 Letter. JON* 

Q.  2.— H o w many feet to the lb. of Nos. 
20, 22, 24 and 28 enameled wire? 
A.  2.- 320,  509,  8I0,  2,042  feet, respect-

ively. 
Q.  3.— What size wire should I use for 

my ground? 
A.  3.—No. 4 B. & S. gauge copper, D. B. 

R. C. to pass the underwriters' inspection. 

WIRELESS CALLS. 
(692.)  R. W ALLACE, G a., writes: 
Q.  I.—Please give me the name, call 

letter, and power of the nearest station to 
_Atlanta, Ga. 

\  I.— M obile, Ala., Call "M. B." Power 
2 K. W. 
Q.  2.— State a good size of wire to lead 

from above aerial to instruments. 
A.  2. —The same size as the aerial con-

ductor. 
RECEIVING RADIUS. 

(6o3.)  K. NOBLE, Yonkers, N. Y., asks: 
Q.  1.—II ow far could I receive with the 

following  instruments:  Loose  coupler, 
Perikon  detector,  fixed  condenser,  and 
2.00o-ohm receivers? 
A.  I. — U p to 600 miles, with an aerial 6o 

feet high. 
Q.  2. —Could you name instruments and 

give diagram of a wireless telephone set 
that will work up to 4 mile or so and not 
connected to any form of electric socket, 
as ordinary house (no volts)  current,  as 
in most sets? 
A.  2. —Consult our "Wireless Telephone 

Hand Book:" price 25c., postpaid. 

PERRON DETECTOR. 
(69.0  J. Coox, Tampa, Fla., writes: 
Q.  1.—Could sulphuric acid batteries be 

used in wireless? 
A.  r.—If  you mean storage batteries, 

yes. 
Q.  2. — What range would a tuning coil 

6 inches in diameter, 3 feet long and wound 
with No. 20 copper wire have? And can the 
"Ferron" Detector be used in connection 
with this coil? 

Vibrate Your Body 
And Make TAt Well! 
You have no right to be sick. Nn mat-

ter whist ails you—even if others have ti Id you 
your case was I  hie DON'T GIVE UP MOPE. 
The great natural forces. Vibration and Eleciricity, 
are relieving hundreds of people who have found .11sat-
isfaction in drugs. 

The W hite Cross 
Electric Vibrator 

gives you your choice of Viitrrii.. Far-
adic and  CralVitilie  Electricity,  ei ther 
separately or in co mbination, just ii, 
you oish.  It refhives nein and brings 
grateful letters fro m happy patients. 

'. The White Cross Electric Vi-

)brator a...I, at tlic cause of (it, 1caping.:ind cotir.'itia. through yotIr 
ease.  It  solids  the  rich 1,1 ,1041 

/where the disease begins. it 
Veins and  micro,  n straight i 

dir tom., up youi nerve,. inoscb-, and \ 
eters' ve.L1 orzan.  It sea: , Voof fah"), 
tingle with the joy of hu ng. 

)FREE Book 
\ "Health and Beauty"D Send TO . 

book,“11, ill), • 
Ihration for the Racking  k ' 
Bad:ache of %Vonten. 

II.1W  .  get  keep  • 
the. 1  • 

tin,  • White Cross Electric V.hrator 
very special offers 

for just a short time. 
White Cross Electric Vibrator •• , genuine from 
trial.  I,eue and addre., hrio , 
by return ;nail. Sign the coupon and onailitton, • 

Send coupon today / 

for Free Book ,o,'°°,;,c'-". ‘ , 
DON'T DELAY A MINUTE. Whether  0.., Q  ‘: 

you Are sick or until, you Stinukt send for  0  ''.. ' 
this hook anyway,  learn how you , an  4.',. 
save on drug bills and treat yourself  4.  , 
right at home without expense.  ss..0  ,f;tr 

Send No Money,  st,' ', , e.)   
just your name and address on  „a°  J, , 
the coupon. But 7trtte I , i ry.  P  eCS.' 

,  ,., 
LINDSTROM,  00 
SMITH CO.  /  +,̀"  ....; 

253 La Soli.. St..  #  ,k 
Dept 1726 •  „5-   

C.HICAt  ,io  • ••• 4.-',/,' ss'  r  P• 

;IF:dfi! 

When writing please mention "Modern Eleetr. 
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MURDOCK 
Wireless Apparatus 

keceiving Transformer No. 341 

.  $15 
... •-,,,, 

----. • , 
_,....„ 

Quality, scientific construction, and excel-
lence combined make this the best loose 
coupler on the market to-day.  Primary 
wound with bare wire, with one slide that 
cannot short-circuit turns.  Secondary silk 
cove ,ed wire tapped off to six point switch. 
Efficient in building up weak signals and 
selective to an extraordinary degree. Your 
satisfaction is worth the price.  1 ou are as-
sured of perfect satisfaction when you use 
this instrument. 

EVERYTHINO FOR WIREI ESS 

W M. J. M URD OC K CO. 
40 CARTER ST., CHELSEA, MASS. 

162 Minna Street  221 So. Clinton St. 
S,n Francisco  Chicago 

When writing, please mention "Modern Electrics." 

FREE Aie WITH EVERY 
ORDER 

A 48- PAGE HAN DY 
TELEPH ONE INDEX 

1  CEO. I. WILSON & SON 

OUR SPECIAL OFFER 

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

Money Order 

Draft or CASH 

No Stamps 

Special prices for 
large quantities 

Shipped in 24 
hours. No delays 

60 JOHN STREET NEW YORK 

When writing, please mention -Modern Electrum" 

ELECTRICS 

A.  2.-2,824 meters. Yes. 
Q.  3.—Is aluminum or phosphor bronze 

wire better for aerial work than copper? 
A. 3.—Phosphor bronze is considered 

the best (if stranded). 
BUZZER TESTER. 

(695.)  L. BENNETT, Everett, Mass., writes: 
Q.  I.—Please tell me my receiving dis-

tance  with  the  following  instruments: 
Aerial of the inverted "L" type 40 feet high 
and 8o feet long of No. 14 bare copper wire, 
double slide tuner 12 inches long, 2V2 inches 
in diameter, wound with No. 22 bare copper 
wire spaced about 1-16 inch apart, fixed con-
denser, silicon detector, and pair of 75-ohm 
receivers. 
A.  1.-6o to 90 miles. 
Q.  2.—About how many meters are in 

my tuning coil? 
A.  2.-160 meters. 
Q.  3.—Please  give  me a diagram for 

buzzer-testing outfit? 
A. 3.—See answer to query No. 622 in 

July number. 
CONNECTIONS. 

(696.)  FRED UHL, JR., Visalia, Cal., writes: 
Q.  1.—Please give me my wave length, 

using the following: Aerial, four aluminum 
wires each 2 feet apart, 80 feet long, and a 
lead-in 8o feet long at one end.  It is 45 
feet high at one end, and 35 feet high at the 
other.  It has an in and out connection. 
A.  I.—I92 meters. 
Q.  2. —Please show a better diagram, if 

possible, than the one I have enclosed, and 
how far can I receive with the instruments 
shown and above aerial? 
A.  2.-600 to 800 miles.  See diagram in 

query No. 516, April number. 
Q.  3.—Is it the length of the wire, or che 

number of turns on a tuning coil, which 
makes the greater wave length? 
A.  3.—The length of wire on tuning coil. 

VARIABLE CONDENSER. 
(6w.)  S. B. BEEBEE, New London, Conn., 

asks: 
Q.  1.— What is my receiving range with 

single slide tuning coil,  fixed condenser, 
electrolytic detector, pair 75-ohm telephone 
receivers, potentiometer, and aerial 70 feet 
high, 3 strands, No. 14 aluminum wire? 
A.  1.-75 to too miles. 
Q.  2.— What is my sending range with a 

1-inch spark coil,  3 I-pint  Leyden  jars, 
Helix 20 feet No. to copper wire and spark 
gap? 
A.  2. -3 to 5 miles. 
Q.  3.— What would be the dimensions of 

a variable condenser for the above receiving 
set ? 
A.  3.—Use 2 brass tubes 8 inches long. 

One 2 inches in diameter, the other 27A 
inches in diameter".  Glue a piece of heavy 
paper around the smaller tube and slide it 
within the large tube, sliding it in and out, 
to vary the capacity. 

RECEIVING CONNECTIONS. 
(698.)  F. LUDWIG BEHM, Baltimore, Md., 

Inquires: 
Q.  1.—Kindly advise the receiving radius 

of the following aerial and  instruments: 
Looped aerial 8o feet long, the highest point 
from the ground 85 feet, and the lowest 
point 20 feet. Instruments: Large inductive 
tuner, Perikon and silicon detectors, two 
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:large variable condensers, 2,000-Ohm phones 
and potentiometer. 
A.  1.-500 to 800 miles. 
Q.  2.—Kindly give diagram of the best 

and selective hook-up, using the above in-
struments. 
A.  2. —See diagram below. 

Q.  3.—Ilow far is Brant Rock from Bal-
timore? 
A.  3.-325 miles by air line. 

TUNING COIL. 
(699.)  JoHN  Evdusts,  Wilmington,  Del, 

requests: 
Q.  I.— What is the receiving range of an 

aerial consisting of 2 aluminum wires, so 
feet high at one end, 35 at the other, lead-in 
from the lower end.  Instruments consist-
ing of double slide tuner, fixed condenser, 
silicon. perikon, molybdenite and carborun-
dum detectors, and 75-ohm telephone re-
ceiver? 
A.  1.-75 to too miles. 
Q.  2. —The  aerial is to be made of 8 

wires soon.  What are the best improve-
ments and range? 
A.  2. —Space  wires, if possible, 3 feet 

apart; take lead-in from the centre of aerial. 
Q.  3.— What is the meter's wave length 

of a double slide tuner wound with 288 
turns No. 22 bare wire on 3-inch tube? 
A.  3.-276 meters. 

FIXED CONDENSER. 
(700.)  J. B.  NELSON,  Woodland,  Cal., 

writes: 
Q.  I.—Could tinfoil Le used in a variable 

condenser? 
A.  1.—Yes. 
Q.  2. — What is the fixed condenser put 

between the ground and detector for? 
A.  2.—To increase strength of signals, as 

the resultant effect on the receiver is not 
so instantaneous. 
Q.  3.—Does one have to use a battery 

for receiving with molybdenite? 
A.  3.—No, but it may be used. 

RECTIFIER. 
(701.)  J. D. NuNix, N. Y., requests: 
Q.  1.—Please give a simple way of mak-

ing an alternating current rectifier to change 
Ito A. C. to D. C.? 
A.  1.— Write to Electro Importing Co., 

233 Fulton St., New York City, who make a 
simple and cheap type. 
Q.  2.—Could a telephcne magneto be 

changed into a direct current dynamo, and, 
if so, how? 
A.  2. — Yes;  by putting a 2-segement 

commutator on the shaft and connecting the 
armature terminals to it. 

NEED A SWITCH OR A COIL? 
347 

The AC ME switch is just the thing for WIRELESS work, 
The lever is removable, so that no one can tamper with your outfit. 
We can also make you ROCK BOTTOM prices on COILS. 

Write TO-DAY. 
S WITCH sells at 50c.; COILS $2.50 up. 

AC ME  PA RTS  CO.  Lafayette, Ind. 

When writing, please mention "Modern Electrica." 

$3,000 to $10,000 
Per Year For You 
I can make you prosperous. If you 
want to earn more nioney—if you 
want to establish yourself in an in. 
dependent business requiring no 
capital — send me your name and 
address on coupon  bnlow, tor a 
postal will do) and I will mail you, 
free, our Big 62-Page Book, 

fully explaining just how you can St 
yourself to earn big money in the 

Real Estate, Brokerage and In-
surance Business. Our thoroughly tested successful sys-
tem not only equips you fully on every point of Real Estate, 
Brokerage and insurance, we also give you, free, a valuable 
course in Commereial Law. Our Free Book is of great inter 
rut to anyone, but is of vital importance to Clerks, Book 
Keepers, Sulesnp ti, Agents. Solicitors and others who are 
ambitious to be in a good paying business of their own. 

International Realty Corp., 4231 Manhattan Bldg., Chicago 
Successors to The Cross Co. and R. W Cross a Co 

This Book 
Sho ws You 
Ho w to Suc-
ceed In Real 
Estate, Brok-
erage and 
Insurance 

Send no money, 
..ut merely your na me 
and address on a postai or 
on the Coupon belo w. 

NAME   

ADDRESS 

When writing, please mention "Modern Electrics." 

WIRELESS 
W E  S E LL 

Electrical Supplies of every descrip-
tion.  Wireless Telegraph Supplies 
of any kind. Special Wireless Re-
ceivers Interference Preventer. 

Send for our Free Catalogue No. 14 

ELE CT RI C  S H O P 

24 Exchange Street  BOSTON, MASS. 

W O O D S.  A LLI S  C O M PA N Y 

IS Devonshire Street  BOSTON, MASS 

• - WIRELESS =-0 
When writing, please mention "Modern Electri, 
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Wireless Transformers and Induction Coils 

K. W. Transformer complete tlo 

with Condenser and Spark Gap Vt/ 
This Is something new. Send Ior Catalog and Prices 

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

When writing, please mention "Modern Electric.' 

Bubier's Ten Cent Electrical Books 
How to Make a Dynamo 
How to Make a Telephone 
How to Make an Electric Motor 
How to Ma ke a Storage Battery 
How to Make a Wlmshurst 
Electric Machine 

How to Make a Magneto Ma. 
chine 

How to Make a Medical Induc-
tion Coil 

iioW to Make a Pocket Accutn-
ulator 

How to Makea Plunge Battery 
How to Make a cialyanometer 
How I,, Make a Hand Dynamo 
How to Make a Talking Ma-
chine 

How to Make a One-Eighth 
Horse Power Motor or Dy-
namo 

How to Make a Toy Motor 
Plow to Make an Electric Bell 
How to Wind Armatures 
How to Make an Ammeter 
How to Make a Ther ttttt stat 

Motor Rotation 

How to Make an Electric. sof 
tiering Iron 

How to Make • Small Electric 
Heater 

Ito. to Make an Electric. Fur. 
nave 

How to Makes Hand.recil Are 
'-'ire 

How to Make a Ju mp Spark 

How to Make a Rheostat. 

NE W ADDITIONS 

How to Make a Small Transformer 
How to Nlake a Condenser and a Leyden Jar 
Telephone Troubles arid How to Find Them 
The Nlatiiial of Telegraphy 

ALSO SOME STANDARD BOOKS AT REDUCED PRICES 
Cloth Salesmen's Sample 

PrIndle's Electric Hallway of To-day, OrkgInal Price toe. Now Ille 
How to Build an  Ile. 
Handbook of Wiring Tables.  • • Ira'.  • • Oc 

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

When writing, please mention "Modern Electrics." 

Holtzer-Cabot 

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

Silk Wound Coils 

SEND FOR FOLDER 20M3 

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

When writing, please mention "Modern Electrics." 

H A V E Y O U  A N  ID E A ? 
Write for our books:  PCTE,TS PAY."  109 ME, }IAN!. 
CAI, MOVEMENTS.” ..r1,1(1.1,11 I. MOTION ..-50 Illustrations, 
Malted free.  P. C DIETRICH A CO., Patent Lawyers, 

W A.111,.1, \   

When writing, please mention "Modern Electrics." 

SENDING RANGE. 

(702.)  ROBT.  MCLOUGHLIN,  Rutherford, 
N. J., says: 
Q.  I.—Please  state  greatest  possible 

receiving distance with high power stations 
at the sending end and instruments below: 
The aerial is 6o feet high at,one end and 35 
at the other. It is coo feet long, and is com-
pOsed of 4 wires (aluminum) 2 feet apart. 
It is of the looped type.  2,000-ohm re-
ceivers, loose coupler, electrolytic, detector. 
potentiometer, 2 fixed condensers, and 2 
variable condensers 
A.  r.-600 miles. 
Q. 2. —The range with double slide tuner 

in place of loose coupler. 
A. 2.-5oo miles. 
Q. 3.—Sending range with i-inch coil, 

adjustable condenser, interrupter, Helix. on 
I to-volt current. 
A. 3.-3 to 5 miles. 

RECEIVING RANGE. 
(703.) J. A NTE.NNER, Lawrence, Mass, asks: 
Q.  i.—What is the receiving range of 

the following: E. I. Co.'s single slide tuner, 
auto-coherer, electrolytic detector, fixed con-
denser, and 75-ohm receivers, with an aerial 
of 4 strands of No. 14 B. & S. aluminum 
wire, 40 feet long, 18 inches apart, and 8o 
feet high? 
A. r.--too to 15o miles. 
Q. 2. —Give complete diagram for con-

necting same (including battery, if neces-
sary). 
A. 2.—See diagram below. 

Q. 3.—If the range of an outfit is 200 
miles, is it considered being from i mile to 
200 miles? 
A. 3.—Yes. 

SENDING AND RECEIVING RADIUS. 
(704.)  JOSEPH HOVEY,  Syracuse,  N. Y. 

asks: 
Q.  I.—What would be my sending dis-

tance with the following: Two wire aerial 
50 feet long, stretched ro feet above the 
roof, on a building Too feet high, VA-inch 
coil and zinc gap? 
A.  i.-5 to ro miles. 
Q. 2. — M y receiving range, with 75-ohm 

pony telephone, electrolytic detector, Na-
tional receiving condenser, same aerial? 
A. 2.-8o to 125 miles. 
Q. 3.—Please give diagrams showing the 

best way to connect these instruments up 
for all-around work? 
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A. 3.—See diagram below. 

RECEIVING TRANSFORMER. 

(705.)  L. A. GARDENER, Vermont, writes: 
Q.  1.—Is there any advantage in using 

a receiving transformer in connection with 
a tuning coil? 
A.  I.—Yes. 
Q.  2. —I usually hear the station at Brant 

Rock, Mass., sending two or three times a 
day, but have not done so for the past three 
weeks.  Can you tell me if that station is 
still in operation or not? 
A. 2.—Yes.  . 
Q. 3.—If I should rewind the primary 

of a 4 K. W. transformer coil with enam-
eled wire instead of cotton cover wire, 
would the output of the secondary be great-
er without rewinding the secondary? 
A.  3.—Yes;  the voltage would be in-

creased. 

SILICON DETECTOR. 

(706.)  L. E. PLUMB, Oaklawn, Ill., says: 
Q.  I.—I have a Wireless Telegraph re-

ceiving set, which consists of the fol-
lowing:  Aerial made of a piece of 5-foot 
woven wire fence 18 feet long, stretched 45 
feet high, silicon detector, which I made 
myself, 2 75-ohm receivers, ground connec-
tions made to a piece of zinc 3 feet by 4 
feet, buried 4 feet under ground. Can you 
tell me why at some times I can hear mes-
sages very plain, but at others I can only 
hear a cracking in the receivers?  I have 
received very loud messages from Chicago, 
18 miles. 
A.  i.—You may have a loose connection 

somewhere; also you should use a tuning 
coil and a variable condenser. 
Q. 2.—Does it make receiving any better 

to have ground plate very deep under 
ground (such as well pipe)? 
A.  2.—Yes.  The nearer wet earth you 

go the better. 
Q. 3.— What is the best way to make a 

point of silicon  detector—should it be 
pointed or rounded off? 
A. 3.—Pointed, but not sharp.  Gold 

gives good results for this purpose. 

INSTRUMENTS DON'T WORK. 

(707.)  JOHN C. RECTOR, Ill., writes: 
Q.  I.—I have used up over 2 feet of wire 

in my electrolytic detector, and have not 
heard a thing.  I have a two-slide loose 
coupler, tuning coil, 2,000-ohm phones, fixed 
and variable condensers, electrolytic de-
tector, potentiometer and I use one old dry 
battery;  pease give diagram connections 
for these instruments, so they will give best 
results. 

Faucet WATER MOTOR 
Completewithemery wheel c7.50 
buff wheel, pulley to run "P" 
sewing and washing machine. pol-
ish. 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 W ANTED to send for catalog of In 

dicators. Reducing Wheels Planimeters. Addres,. 

LIPPINCOTT M. S. CO. 
52 Columbia St., 
.  .  New Jersey Newark 

When writing, please mention "Modern Electrica." 

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

thickness.  Cannot rust and will stand the same 
strain as iron. 
Give us dimensions and get quotations.  Our 

prices are low and material the beat. 
We furnish Bamboo for all kinds of work.  Wire-

less, Air Craft and Motor Boat Trim.  The leading 
Bamboo manufacturers in America. 

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

When writing, please mention "Modern Electrics." 

MINIATURE X-RAY 
Wonder cf the 20th Ceniury 

AGENTS 

WANTE 

741/NIATU R E 

X -RAY 
All Over 

the World 

With this wonderful device you can see the 
ho es in you, fingers or the lead inside of a 
Pencil, etc.. just as clear as you can with 5150.00 
apparatus. 
It t an be Used for a thousand different purposes. 

Price of Miniature X•RAlf Complete, with 
full lastroctions, postpaid, 2k. 

CORUBIA ELECTRIC NOVELTY & SUPPLY COMPANY 
41'S Simb AV M!, New York 

When writing, please mention "Modern Electrics." 

MISLED ? ? 
Don't buy any Re-

ceivers on the Strength 
of a TESTIMONIAL. 
Try  the  Receivers 

YOURSELF and see 
what they are; give them 
an EXTENSIVE and 
COMPARATIVE test. 
Let us send you a pair of Receivers on trial 

and PROVE to you that we make tbe best 
receivers for LONG DISTANCE work. 
Write us without fail. Send for catalog. 

C. BR ANDES, Ill Broadway, New York 

When writing, please mention "Modern Eleetries." 
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TELE GRAPHY  TAU GHT 
in the shortest possible time 
The Omnigraph Automatic 
Transmitter combined with 
standard key and sounder. 
Sends you telegraph mes-
sages at any speed just as an 
expert operator would. Five 
styles $2 up. Circular free. 
Omnigraph Mfg. Co. 

3934 Cortlaacit St, New York 

When writing, please mention "Modern Electrics." 

Wireless Apparatus and Electrical Supplies 

SPECIAL 
U, K. W. Transformer 42:.00  K. W. $31.75 

% K. W. 1$12.15.  1 K. W. $5.1.50 
with 10.000 to 20,0119 volt secondary. wound in sec-
tions on circular cure with hard fibre tube over all 
the windings. 
Spark Gaps,  Spark Coils all sizes,  Sending 

Delia, Keys and Switches. 
THE IMPROVED SILICON DETECTOR 

Tuning Coils, Potentiometers, Condensers. slid-
ing ratary, fixed, and series multiple, also com-
bination to use in connection with rotary switch 
control. 
Telephone Receivers, bard rubber case, with 

nickle plated head band adjustable, also good 
dlaphgram and six foot cord $3.00. 

THE WIRELESS EQUIPMENT CO. 
ARLINGTON. MD. 

When writing, please mention "Modern Electric.." 

LF,  ••PNI I Ei.t Gli APHY 
Big demand for telegraph operators.  Salaries 00.00 to .100.so 
per month.  The railroad and telegraph companies are con 
tinually asking us for operators.  We teach all branches of 
telegraphy—railroad, com mercial and wireless.  Main line 
wires connected with school,  Plenty opportunities here for 
students to earn their way through school. 

TUITION. .50.00 cash or $511.00 small monthly pay ments. 
Write us to-day for catalogue and full Information. 

Elyria Ti graphy School and Wireless Supply Co. 
31 TURNFR BUILDING, ELYRIA. OHM 

W hen writing. please mention "Modern Electric.... 

Special! Special!!  Special!!! 
2000 ohm Double Ilead Type Receivers with 
Leather Covered Bead Band Complete....B 4.50 

Aluminum Wire for Aerial (240 Feet to the 
pound) pet    50 
Loose Coupled Tuning Coils (Warranted 
Best Mailei   15.00 

Variable C lensers, (Aluminum Plates) 
Very efficient   8.00 
Wireless Apparatus of every description. 

Every Instrument guaranteed. 

FLETCHF.R-STANLEY COMPANY 
Electrical Supplies and Specialties 

32-34 FRANKFORT ST.,  NEW YORK 

When writing, int.ibt mention "Modern Electrics." 

PRE MIU M  CATALOG 
containing e er 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 
233 Fulton Street, New York 

When writing, please mention "Modern Electric.." 

A.  1.—Try connections given in diagram, 
query No. 565 in May number. 
Q. 2.—Please give a diagram for con-

nections for the following instruments: 
1/4 K. W. transformer coil, spark gap, Helix, 
condenser, interrupter, key and Ito-vt. A. C. 
A.  2. —See answer to query No. 607 July 

M. E. 
Q. 3.—How far should I send and re-

ceive with the above instruments with an 
aerial 125 feet high, Ito feet long, 6 strands 
foot apart? 
A. 3.—Sending range 8o to too miles; 

receiving radius 800 to 1.200 miles. 

TUNING. 

(708.)  F. SAFFORD BACON, Newton, Mass., 
says: 
Q.  I.—I have a loose coupler tuner and 

can get large stations very well, but when 
I try to get anybody with a smaller aerial 
than my own (which has 200 meters wave 
length) I can't get them, or else they are 
so weak I can't read them.  If possible, 
kindly tell me my trouble. I use the diagram 
given in question No. 565 No. 2 May M. E. 
A.  1.—Your smallest tuning wave length 

is possibly too great. Use a tuning coil for 
nearby  stations having a shorter wave 
length, or use one half your present aerial 
length. 

2-INCH COIL HELIX. 

(7o9.) J. G. PRINGLE, New York City, In-
quires: 
Q.  I.—The material needed to construct 

a cylindrical helix, for my 2-inch coil?  I 
intend to have the spark gap inside it. 
A.  I.—Wind 12 turns of No. 8 aluminum 

wire on a form 8 inches in diameter, and 
space turns I inch apart. 

DETECTOR TROUBLE 
(710.) — — — 
Q. 2.—How to wire sending set with 

testing buzzer? 
A. 2.—See page No. 81, May number, 

1910. 
Q. 3.—For receiving I use a universal 

detector stand with a steel machine needle 
and a piece of silicon; my other instruments 
consist of E. I. Co.'s double slide tuner, 
i,000-ohm double head-band receivers, and 
fixed condenser.  My aerial is 27 feet long 
and is made of 4 copper wires 6 inches 
apart; height of aerial is about 35 feet. 
With this set I can hear some nearby sta-
tions very loud, but all other stations that 
I catch, sound faintly.  No changing or 
moving of the silicon or needle will remedy 
this.  Please tell what to do?  The aerial 
cannot be extended lengthwise. 
A. 3.—Space your 4 aerial wires at least 

2 feet apart, and 3 or 4 feet, if possible. Use 
hook-up given in answer to query No. 563 
in May issue.  Also use a brass or gold 
point, instead of steel. in your detector. 

COIL TROUBLE. 

(711.)  EVERETT  EcKENBECK,  Appleton, 
Minn., writes: 
Q.  I.—Some time ago I bought an E. I. 

Co.'s 2-inch induction coil.  For a couple 
of months it worked all right in connction 
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with a Gernsback interrupter. A short time 
ago it suddenly refused to work altogether. 
I tested the primary with batteries and it 
buzzed all right.  I then tested the second-
ary, using 110-vt. D. C. in series with a 4 
C. P. lamp. I got a tiny spark through the 
secondary, but not enough current went 
through to light the lamp.  I then put a 
I-inch coil in series with it,, connecting the 
primaries n series and the secondaries in 
series, usi in a Gernsback interrupter, the 
spark of the i-inch coil was neither in-
creased nor diminshed, the current went 
through both primaries.  Can you tell me 
what the trouule is? 
A.  I.—The condenser across the vibrator 

on the 2-inch coil is probably broken down. 
Replace it by another, which may be made 
from data given in answer to query No. 615 
July number. 
Q.  2.—Can a 2-inch coil work 25 miles? 

Could I receive 25 miles (using a 2-inch coil 
at sending station) at night with the fol-
lowing:  Aerial too feet long, 40 feet high, 
600-meter tuning coil, silicon detector and 
75-ohm receiver? The country is level, and 
there are no forests. 
A.  2.—A 2-inch coil has transmitted 25 

miles under very favorable conditions; to 
receive from it you would require 2.000- ohm 
phones, with an aerial 75 feet high, also 
fixed and variable condensers. 
Q.  3.—Please give me the dimensions 

for a sending helix for use with a 21/2-inch 
coil. 
A.  3.-15 turns No. 8 aluminum wire, 

wound on a form 8 inches in diameter, with 
turns spaced 1 inch apart. 

CONNECTIONS. 

(712.)  C. MURRAY JONES, N. Y., asks: 
I.—Kindly show me how to connect the 

instruments below, to  obtain the best re-
sults:  I-inch spark coil, helix, spark gap, 
key, fixed condenser, battery, triple pole, 
double throw, Electro Importing Co.'s an-
tennae switch, loose coupler, fixed condens-
er, 2 detectors, phones, potentiometer, bat-
teries. 
A.  i.—Diagram given below. 

HOT WIRE AMMETER. 

(713.)  L. I. DENNISON, Mich., inquires: 
do not get a shock when I put my 

hand on the aerial and ground wires.  Is 
this is a sign of wrong connection? 
A.  1.—Yes.  You evidently have a leak 

somewhere, or else the coil is not connected 
right on the high potential side. 
2.—Should a hot wire ammeter be left in 

circuit all the time? 
A.  2.—It may be, if desired; but is usual-

ly switched into circuit when tuning only. 

VENTRIL00111511 
Taught Any Man or Boy 

by Mail at Home. This is no special gift as 
you have supposed, but an art. I have 
taught thousands in all parts of the world. 
Cost small. Send today, 2-cent stamp for 
particulars and proofs. 
0. A. SMITH, Room I i I.'. -2040 Knoxville As.. PEORIA, ILL 

I 

LEARN TO BE A W ATCH MAKER 
Bradley Polytechnic Institute 

Horological Department A 
Peoria. Illinois 

50 15111? FASSOKS MOROI. 01MCAL . ST 

Largest and Best Watch 
School in America 

We teach Watch Work, Jew-
elry, Engraving, Clock Work. Optics. Tuition rea-
sonable. Board and rooms near school at moderate 
rates. Send for Catalog of information. 

When writing please mention "Modern Electrics." 

PATENTS 
THAT PROTECT AND PAY 

BOOKS, ADVICE. SEARCH AND t FREE 
LIST OF INVENTIONS W ANTED S  

Send sketch or model for search. Highest References 
Best Results, Promptness Assured. 

W atson E. Coleman, Patent Lawyer 
612 F Street N. W.  Washington, D. C. 

When writing, please mention "Modern Electrics." 

your  in a Postal 
Card in 

Picture One Minute 
You can !flake 10 to 20 dollars 
a day operating one of our ma-
chines. No experience is nec-
essary. Small investment large 
profits.  Circulars sent free. 

American Minute Photo Co. 
DEPT. R, 

720-728 W. 12th St., Chicago. Ill. 

WIRELESS EXPERIMENTERS 
We carry the finest and largest stock of wireless and 

electrical goods. Send us your order and see how 
Quick we ship goods. No waiting—goods sent same 
day order is received. Don't fail to get our large cata-
logue, which contains a large page of Morse, Conti-
neltal and Navy Codes. 
Send 2 cent stamp for catalogue. 

T HE I. W. T. W I RE L ESS C O. 

7 !S A Broad way  Brooklyn. N  'Y. 

When writing. please mention "Modern Electricc" 

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

% K. W. with Adjustable Reactance  $26.00 

% K. W. with Adjustable Reactance   45.00 

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

THE TRANSFORMER SPECIALTY CO. 
130 Liberty Street, New York 
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Why Not Have the Best Wireless Instruments? 
Our High Grade Wireless Instruments for Private and Commercial 

Installation have so completely proven their worth for PRACTICAL, 
EFFICIENT, EFFECTIVE and RELIABLE WORK that they stand to-day 
without legitimate competition.  Our '1 ransru itti ng Outfits Constitute the 
:,cientific Embodiment of I oncentrated Power, Combined with a Rugged 
Dependability.  Our Receiving Outfits Possess the Greatest Possible Delicacy 
and Sensitiveness.  Every instrument in each outfit is absolutely guaranteed 
for one year against inherent defects or breakdow n. 

Our New Big 200 Page Catalog Just Out, Mailed on Receipt of a 4c. Stamp 
This catalog contains twenty large and elaborate sections of wireless instru ments 

and general electrical supplies 

J. J. DUCK,  432 St. Clair Street,  Toledo, Ohio 

NE W WIRELESS DISCOVERY DEPENDS 
UPON THE EXPERI MENTER 

N ffit flL fl r flut M N . 

3turi) di...coverlet. remain to Is- made. 

The ETHERIC MINERAL DETECTOR STAND 
'fleet., every requirement for testing out 
different new substances sensitive to ether 
waves  Flat surface or point may be used 
permitting fittest micrometer adjustments. 
Mounted on harrt number base, metal parts 
nickeled.  PRICE. 51.25. Mend 2e for eats-
logne—everytit I ng WI reless. 

tfttERIC ELECTRIC CO., 278 Lenox Ave., Cor.124th St. 
Salesroom and Factory. 71 Barclay St.  NE W YORK. N. Y. 

When writing, please mention "Modern Electrics." 

ER p  CPA.ETL'El}aN:':PesTn'AIILIRefflArcKWIeLa 
;ER 

tiee rigHINCITON. D. c• 
Patents, Trade Marks, Copyrights, Patent Litigation 
Handbook for Inventors.  " I'lloTEcrisu. ExPwrris ,. 
AND SELLING IN VENTI0NS " tient free upon request. 

When writing, please mention "Modern Electrics." 

LEARN CHIROPRACTIC 
The new method of drugless healing 
EARN $50 TO $100 PER WEEK 

..,.....lrelnotather3,1-,i.  .1 • illeth..,1..f 
Adj..tment PnAtively 1 he most siniple..11rert,advanced 
Cal irientilir method of drugle, !wallet,  ISa.00l in, 1111-
Orli . ',thirst laws Anyone run imitePtani  lewneil 
ei quire Moe.  improve your social prominence and 

itanding Start now on Ilie mud to honor and 
meeeiis Write for free book antispeeiel seholareiti poffer 
NATIONAL SCHOOL OF CHIROPRACTIC 

000 Wendell Bank Building,  Chicago, 

W hen writing, please mention "Modern Electric.." 

„, • 

Y.i.i en himn lie cur modern and original sysi 
to',, st immuttion risers part oh the Watch-
maker's Trade at hone as good or better than 
at a OKI,.  Y ell can earn money while learning 
ant s.. ure a uell paying position or start in buse• 
nu Sc alter completing our course oh instruction. 
Good s  htimkerS are always in demand a d 
en,,, Man 1:0 to  IS per week.  For particolars 
apply to the WISCONSIN SCHOOL Of WATCHMAKING. 

falerensa Ids.. MILWAUKEE. MIS. 

winn writing, please mention "Modern Electrics." 

3.—How shall I connect 1-inch induction 
coil and electrolytic interrupter to Ito-volt 
A. C. mains, and how many 16 C. P. lamps 
are required? 
A. 3.—No lamps are required.  Connect 

as shown below. 

A 

SENDING RADII. 

(714.)  CHAS. WARD, JR., N. J., asks: 
1.— What is the receiving radius of my 

set, consisting of silicon detector, electro 
tuner, Junior, double, slide, pair of 75-ohm 
receivers, double-pole type, aerial made of 
4 strands of aluminum No. 14 gauge, 16 
inches apart, 30 feet long and 30 feet aigh? 
A.  I.—Your receiving radius will be 

from 50 to 75 miles. 
2. — Ho w far .an I send with above aerial 

and 1!/2-inch spark coil? 
A.  2. — Fro m 6 to 8 miles, if you use tun-

ed circuit. 
3.—Would a transmitting helix improve 

my set any? If so, how much? 
A. 3.—Yes.  If you use transmitting he-

lix, condenser and zinc spark gap, your 
sending efficiency will be increased about 50 
per cent. 

A GREEN WRAPPER 

means your subscription expired. 

Better renew today and you won't 

miss important numbers. 

NIETALL:Hl'A's,'„1-sEIT‘ilENIRDPLWIANARDEak'STPEOCLI NL91. RI .STAMPI N 4 
When writing, please mention "Modern Electric." 
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Wireless Association of America 

THE Wireless Association of America has 
been founded with the sole object of fur-

thering the interests of wireless telegraphy 

and telephony in America. 
We are now on the threshold of the wireless 

era, and just beginning to rub our intellectual 
eyes, as it were. Sometimes we look over the 
wall of our barred knowledge in amazement, 

wondering what lays beyond the wall, as yet 

covered with a dense haze. 
However, young America, up to the occasion, 

is wide awake as usual. 
Foreign wireless experts. invarial?ly exclaim in 

wonder when viewing the photographs appearing 

each month in the" Wireless Contest" of MOD-
ERN ELECTRICS.  They cannot grasp the idea 

that boys 14 years old actually operate wireless 
stations successfully every day in the year under 
all conditions, but they are all of the undivided 

opinion that Young America leads the 

rest of the world wirelessly. 
So far America has led in the race. 

The next thing is to stay in the front. 

and let others follow. In fact he would 
be a bold prophet who would even dare 
hint at the wonders to come during 
the next decade. The boy experi-
menting in an attic to-day may be an 

authority to-morrow. 
As stated before the Wireless Association's 

sole aim is to further the interests of experimental 
wireless telegraphy and telephony in this country. 

Headed by America's foremost wireless men, 
it is not a money-making institution. There are 
no membership fees, and no contributions requir 

ed to become a member. 
There are two conditions only. Each member 

of the Association must be an American citizen 
and must OWN A WIRELESS STATION, either for 

sending or for receiving or both. 
The Association furnishes a membership button 

as per our illustration. This button is sold at 
actual cost. Price 20 cents (no stamps nor checks). 
This button is made of bronze, triple silver-

plated. The flashes from the wireless pole are 
laid in hard red enamel, which makes the button 

quite distinctive. The button furthermore has 
the usual screw hack making it easy to fasten to 

buttonhole.  The lettering itself is laid in black 

hard enamel. Size exactly as cut. 
On account of the heavy plating it will last for 

years and is guaranteed not to wear -brassy." 
Beautiful solid gold button. 52 00  

Its diameter is 3-4 inch. This is a trifle larger 

than usual, the purpose being to show the button 
off so that it can be readily seen from a distance. 
The reason is obvious. Suppose you are a wire-
less experimenter and you live in a fairly large 

town. If you see a stranger with the Association 
button, you, of course, would not be backward 
talking to the wearer and in this manner become 
acquainted with those having a common object 
in mind, which is the successful development of 

"wireless." 
The Association furthermore wishes to be of 

assistance to experimenters and inventors of wire-
less appliances and apparatus, if the owners are 

not capable tomarket or work out their 
inventions. Such information and ad-
vice will be given free. Somebody sug-
gested that Wireless  Clubs should 
be formed  in various towns, and 
while this idea is of course feasible 
in the larger towns, it is fallacious in 
smaller towns where at best only 

two or three wireless experimenters 

can be found. 

Most experimenters would rather spend their 
money in maintaining and enlarging their wireless 
stations. instead of contributing fees to maintain 

clubs or meeting rooms. etc.. etc 

The Board of Directors of this Association ear-
nestly request every wireless experimenter and 

oweer of a station to apply for membership in 
the Association by submitting his name, address, 

location, instruments used. etc., etc.. to the 
business manager. There is no charge or fee 
whatever connected with this. 

Each member will be recorded and all members 

will be classified by town and State.1 

Members are at liberty to inquire from the 

Association if other wireless experimenters with-

in their locality have registered. Such imforma-
Hon will be furnished free if stamped return en-

velope is forwarded with inquiry. 

SE N D  TO-DAY  FO R  FREE  APPLI CATI O N  CA R D 

SPECIAL.  As seen above, the Association Button is sold for 20 cts. usu-

ally.  Up to October 15th we will:accept 15 cts., coin or sta mps, for this 

beautiful button.  This is a special offer, and will not be m ade again. 

Up to July 1st, 1910,  The Greatest Wireless 

The Association Nu mbered  I 8965 Members Association in the W orld. 

ADDRESS ALL COMMUNICATIONS TO 

...W IRELESS ASSOCIATION OF AMERICA 
233 FULT O N  S T REET 

: 

 „.111NEW YORK 

When writmg, please mention "Modern Electric's" 
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CLASSIFIED ADVERTISEMENTS. 

Advertisements in this column 2 cents a word, 
no display of any kind. Payable in advance. 
stamps not accepted. Count 7 words per line. 
Minimum, 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 
blue prints not listed under " Wireless," 2 cents a 
word. 
.Advertisements for  the Oct. issue 

must be in our hands by Sept. 25. 

ELECTRICAL APPARATUS. 

SPARK COIL and transformer parts.  You as-
semble them.  Real experience. Write for particulars. 
A postal will get them.  Electrical Testing Co., Pe-
oria, Ill.  (2) 

Complete experimental workshop outfits for con-
structing electrical or wireless apparatus, from $2.00 
upward.  We have everything for the experimenter 
in rough' stock, small parts, electrical supplies, and 
fine tools for electricians or mechanics.  Send 2 cent 
stamp for catalogues.  Woodside Electrical Shop, 38-
40 Bryant St., Newark, N. J. 

STUDY ELECTRICITY AT HOME. A complete 
electrical course at home, containing 30-page detail 
book, 220-page text-book, 200-page experiments and 
over 100 pieces of apparatus.  Price, complete, only 
25.10.  Catalogue  "M.  E.  S." explains  this and 
other remarkable offers.  Thomas M. St. John, 248 
Ninth ave.. New York. 

1Yhen writing, please mention "Modern Electrics." 

ELECTRICAL BOOKS. BLUE PRINTS, Etc, 

WIRELESS  COD ES AND DIAGRAMS,  Blue. 
print of Morse, Continental and Navy Codes, Jut. 
Twenty Standard  Wireless  Circuits, Sc.  A.  C. 
AUSTIN, Jr., Hasbrouck Heights, N. J. 

MR. OPERATOR, know your wave-length; com-
plete formulae for finding capacity, inductance, and 
exact wave length; with table of dielectric induc-
tivities, 25c. coin.  II. W. Secor, 206 W. 23rd st., 
New York City. 

MR.  WIRELESS OPERATOR:  What is your 
wave-length?  Do you know?  Get my formulae and 
tables for  complete calculation  of wave-length of 
tuned stations, zsc.  Are you  having  difficulties? 
Three electrical  questions answered  correctly  for 
25c.  H. Winfield Secor, Electrical Expert, 206 W. 
23rd St., New York City. 

When writing, please mention "Modern Electrics." 

WIRELESS. 

WIRELESS FIENDS. 

Phosphor Bronze Aerial Wire as used by Govern-
ment, the best yet.  Just imported 26,000 feet.  lA 
cts. per foot.  Bornite and Zincite, the most sensitise 
combination, 60 cts. per se t.  Zincite and Copper 
Pyrites, 50 cts. per set.  Silver plated brass cup for 
mounting crystals, 10 cts. each.  Sliders (for square 
rod 54-in.254-in.) with ball and spring, 20 cts. com-
plete.  Black Asphaltum, Black and White Shellac, 
liquid ready to use, large bottle, 25 eta. Spool con-
taining 1000 Ohms No. 50 Copper Wire, 60 cts.  Sili-
con or Molybdenite, large piece, 15 as.  Send post-
age stamp for 128 page Catalog. 
Electro Importing Co., 233-Z Fulton st., New York. 

L 0 0 K I  Vacuum filing coherers, formerly 
tested and accepted by  the U.  S.  Government, 
$1.5o; tuning coils, polarized relays, condensers, etc. 
For full particulars, write or call J. Rosenfeld, 429 E. 
157th Street, N. Y. C., or J. A. Hopfenherg, 442 E. 
86th Street, N. Y. City. 

When writing, please mention "Modern Electries." 

FOR SALE. 

FOR SALE.  Wireless Outfit, r-inch coil, r,000-
ohm receivers.  John Caughey, Otto, Pa. 

FOR SALE.  Receiving outfit for sale.  Address 
M. Lewry, 573 Washington Ave., Brooklyn, N. Y. 

FOR SALE.  Parts for a i-inch spark coil, also a 
new Helix.  Prices right.  Address, Vergil  Morris, 
Elizabethtown, Indiana. 

FOR SALE.  One Dynamo, motor, 75-ohm relay, 
one-inch spark coil, telegraph key.  Write for par-
ticulars.  A. R. Penn, Sterrett, Okla. 

WILL TRADE a new pair of E. I. Co. 2,000-ohm 
'phones for a good carburetor.  Robert C. Denny, 5o5 
Norton Ave., Kansas City, Mo. 

FOR SALE.  3oo-watt transformer, Ai condition, 
$8.5o; heavy contact wireless key. $4-00; 2,000-ohm 
head receivers, $4.00.  D. E. McKisson, 215y Glen-
wood Ave., Toledo, 0. 

EXCHANGE: $loo stamp collection, lathe, dyna-
mo, for complete Murdock standard X, K. W. Trans-
mitting and Receiving apparatus.  George Salt, Arl-
ington, Mass. 

FOR SALE:  One 2 H. P. gasoline engine, one 
1,000 Watt, z to Volt, D. C. generator; 31 8-amp. hour 
storage cells; one induction coil; sparks, 5 inches, 
and one independent interrupter.  Robert C. Denny, 
505 Norton Ave., Kansas City, Mo. 

FOR SALE.  Model Electric Railway.  Complete 
outfit, $5.00.  Complete set fixtures  for  minature 
lamps, $1.00.  H. & K. magneto electric engine, six 
magnets, $c.50.  Water motor, very powerful, $t.50. 
Switchboard voltmeter and ammeter, range o to 20, 
each, $1.50.  Forty-watt dynamo or one-twelfth h. p. 
motor, new, $6.00.  Four-jar chemical rectifier, com-
plete ready for use, new, $5.00.  C. M. Adams, Mil-
ford, Ohio. 

Vslien writing, please mention "Modern Electric.." 

iikanbarb treks!' Diagrams 
We have a beautiful chart with 20 different diagrams—hook-upt— 

showina fie best connections which you may desiae. Sing!e and 
d 'table side tuner. single or looped aer'als - any diagram you could 
think of, THAT REALLY WORKS, and which is the outcome 
of hundreds cf expyriments by several experts. 

Diagrams with explanations are minted on heavy paper. Chart 
may i.e mounted to be hung in your station. 

I PRICE, 10 CENTS, BY MAIL   

filobrrn ttrrtrini Publication 

233 FULTON STREET, NE W YORK 

When writing, please mention "Modern Electrics." 
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Bound Volumes No. 2 
On account of a great demand of our readers, we have prepared a few 

hundred complete bound Volumes No. 2, of this magazine (April, 19°9, to 
March, 1910). 

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

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

For the Experimenter 

For the Layman 

For the School 

For the Laboratory 

NEWS 

For the Wireless Student 

For the Scientist 

For the Home 

For the Shop 

FACTS 

Bound in dark black or blue canvas, stamped with Gold lettering. 
If it is new,—electric,—wireless,—you will positively find it in Vol-

ume No. 2. 
If a question puzzles your mind—the answer will be found among the 

350 "Oracle" answers. 
If a diagram—a "hook-up," you will positively find it in the "Oracle." 

NOTHING LIKE IT UNDER THE SUN. 

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

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

PRICE $1.50 I 
SENT POSTPAID TO ,t•NY PART OF TIIE N• OR II) FOR $I. 

N1()Nunc D RDER, D RAFT OR C ASH  NO STA MPS 

Modern Electrics Publication 
233 Fulton Street  New York 



M O DER N  ELECTRICS 

6rrairst filiagazinr 
igargat.11,6 

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 

Modern Electric.   
World's Work   
Everybody's   
Delineator   

$1.00 
3.00 
1.50 
1.00 

Regular Price - 86.50 

Our 
Price 

$4 .°5  

Modern Electric.   
Good Housekeeping   
The Outlook   

$1.00 
1.00 
3.00 

Regular Price - $5.00 

Our 
Price. 
$4.25 

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

Regular Price - $3.50 

Our 
Price 

$2 .15  

Regular Price  - $5.50 

Modern Electric. ......   $1.00 

Pearson's   1.50 

Leslie's Weekly   5.00 

Regular Price - 07.50 

OUR 
PRICE 

$ 3.00 

Our 
Price 

$ 5.40 

Mod-rn Electric.   611.00 
Review of Reviews  ...   3.00 
McClure's Magazine   1.50 
woman's Home Companion   1.50 

Regul ,r Price - 02.00 

Our 
Price 

$ 4.20 

Modern Electric.   

The World Today   

Pearson's   

Reg-ar Price 

$1.00 

1.50 

1.50 

$4.00 

Our 
Price 
$2.40 

MODERN ELEenues 
IN  CONNECTION 

REGULAR  or , 

PRIGS 

With Ainslee's  /280 
American Boy   2.00 

" The Book-keeper   2.00 
" Cosmopolitan   2.50 

Cycle & Aut'bile Trade Journal 3.00 
Farm Journal   2.00 
Fruit Grower   2.00 
Good Housekeeping   2.21 
Gunter's Magazine   2.50 
Harper's. Magazine or Weekly  500 

"  Bazar   200 
Judge's Weekly     6.00 
The Ladies World.. ......  1 50 
Leslie's Weekly   6.00 
Lippincott's.    3.50 
McClure's Magazine..  .   2.5U 
Metropolitan.... .... 
Modern Priscilla.    1.75 

1,11 , 

$1.80 
1.43, 
1.42. 
1.30 
LSO 
1.43 
1.35 
1. 10 
2.00 
4.30 
1.50 
3.00 
1.10 
5.00 
2.3,0 
1.S0 
1.25 
1.30 

With Motor Boat   
" The Musician   
'• North American Review.   
" The Outlook   
" Pacific   

Pearson's   
Pictorial Review   
Popular Magazine   
Recreation   
Review of Reviews   
Scientific American   
Telephony   

Suburban Life   
Success   
Sunset   
Travel   

Women's Home Companion.. 
The World Today   

REGULAR  OUR 

PR ,GE  RiUrE 

800  $2.30 
2.50  1.80 
5.00  4.30 
4.00  3.60 
2.50  1.80 
2.50  1.50 
200  1.50 

4.00  3.00 
4.00  3.00 
4.00  2.30 
400  3.30 
4.00  2.30 
4.00  3.05 
2.00  1.50 
2.50  1.80 
2.50  1.80 
2.25  1.70 
2.%  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 

ftinbern Elertrirs ruhliration 
233 FULTON STREET NEN YORK 
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FREE 
TWO BOOKS: 

61- Page 
Inventor's Liuide " 

AND 
64-Page 

—Proof of Fortunes 
in Patents— 

What and How to 
Invent." 

FR E E 
The above - entitled 

books will tell you How 
to Secure Money to " Pat 
tent  Your Invention, 
How to Sell Your Patent. 
and ALL about the 

Great Success 
of My Clients 

Trade-Marks, Copyrights. 
Priab, Labels, Regiotered. 

ADVICE FREE. 

C oespondence Solicited. 

tit',:s PROTECT YOUR IDEA: 

Patents THAT  Pa 
" MY TRADE-MARK" 

•• Your business will ha , my personal attention.—" E. E. V. 

A 180,340.00 A 
‘''r MADE BY MY CLIENTS ‘r 

YOU SHOULD Have My FREE BOOKS 

Telling HO W OTHERS will do the 

same IN THE FUTURE "WHAT 

and HO W to INVENT" BOOK 
FREE 

REFERENCES 

tmerican National Bank 
Washington.  . 

Little Giant Hay Press Co. 
Dallas, Tex. 

Gray Lithograph Co. 
New York City. N.Y. 

Farmers Mfg. Co., Norfolk, N's 
New Era Mfg. Co. 

Fairfield, lit 
Tim tarry stationery Co. 

Oklahoma City, Okla. 
Sell Show Print Co. 

Sigourney. I, 
The Camp Conduit to. 

Cleveland I 
The Iowa Mfg. Co. 

Oskaloosa. to 
Sanfl Allen A: Son Mfg. Co. 

Dam•ville. N.Y 
The Bari Electric Co. 

Akron, 44 

Superior Mfg. Co. 
Sidney, o. 

Tidnam Tel. Pole Co. 
Oklahoma City, Okla 

Bernhard Furst  Vienna 
I. Austrla.Hungar) 

Compound Motor Co. 
Brooklyn. N.Y 

I advertise my clients' patents free In a magazine having a tar, minion circulation. 

MY FEE RETURNED IF "PATENT" IS NOT A 
dovr our OF R EEEEEE egg- THEY TALK !) 

HIGH  CL,-,SS  W ORK  EXCELLENT TESTI M ONIALS 
SUCCESSFUL CLIENTS IN EVERT SECTION OF THE U. S. 

Expert-Prompt Services  Highest References  809 F. ST., N. W. 

E. E.VROOMAN 

LLO WED 

Registered Patent Attorney 
Patent Litigation  was h 

9 PATENT LA WYER 
My offices are located across the street from the IT. S. l'atent Office. 

., D.C. 

When writing, please nest ton "Modern Electric% " 

U.:4r .,*roub Annual (Official 

altrar55 33Itte 33ooK 
READY NO W 

'Fite only book of this kind in exist nce.  In three parts: 
•j. S. Land Stations (also Canadian Stations). 
E. Ship Stations (including foreign ships touching U. S. ports). 

U. S. Amateur Stations. 
The book is arranged in such a manner that ALL calls are classified ALPHABETI-
CALLY.  Therefore, no matter from what part of the country or the sea, the wireless 
call comes, you will immediately locate the sender. 

This book is the most complete one of wireless stations published and is warranted to 
be the most accurate one in print.  No more guesswork. 

In addition we furnish a 

WIRELESS MAP OF THE U. S. 
in three colors, size 13 x 9%, which can be mounted or hung in your station.  Gives lo-
cation and distances for all Government and Commercial stations in the United States, 
and ENABLES YOU TO COMPUTE QUICKLY DISTANCES, WHEN TRACING 
CERTAIN CALL. 
YOU CANNOT AFFORD TO BE WITHOUT THIS BOOK. 

PRICE BY MAIL, 15c. I 
Cash or Stamps (only U. S.—no foreign ones) taken 

• 

MODERN ELECTRICS PUBLICATILN  :: 233 Fulton St., New York 

 • 
When writing, please mention "Modern Electrics." 
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" How to Mahe 

Wireless Instruments 
By 20 WIRELESS EXPERTS 

96 Pages, 75 Illustrations 

A  N E W W I R E L ESS  H A N D B O OIA 

CO N T E N TS 

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 000-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. 

P RI C E  2 5 c PREP AI D 

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 appara-
tus, each fully illustrated. Clear photographs of the actual apparatus, dia-
grams, dimensions and sketches of the necessary pieces will be found in 
great 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. 

Modern Electrics Publication N233 FULTON STREET 
E W  Y O R  K 

When writing, please mention "Modern Electries." 
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THE 

WIRELESS TELEPHONE 
By H. GERNSBACK 

80 PAGES  57 ILLUSTRATIONS 

NO W READY 

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

It not alone describes the most important 
systems, but treats the subject from the experimenter's 
standpoint, in such a manner that even the less advanced 
student will have little trouble to clearly grasp the matter. 

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

g 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 tele-
phone stations at a cost under five dollars for short distances up 
to one mile. 

g 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. Gernback's book that the low 
price at which it is sold, will repay us in time.  .•. 

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

PRI CE 25c PREPAID 

CL OTH  BO UND  50  CENTS 

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

Modern Electrics Publication 
233 FULTON STREET,  NE W YORK CITY 
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The "Electro" Tesla Transformer 
(Patent applied for) 

The pressing demand of our customers for an 

efficient Tess Transformer has prompted us to add 

this wonderful piece of apparatus to our now ex • 

tensive list of experimental goods. We hardly need 

mention that the Tesia Transformer Is the most 

marvelous piece of apparatus ever invented and 

there are so many thousands of experi ments and 

demonstrations that can be performed is it  this 

apparatus. that it is not used merely as a pastime 

but its fascination will never ..ease to attract its 

owner. 

We have had this trans( nrmer under considera• 

tion for the last two years and we trail to build 
dozens of different mode s before a perfect aims, 

rating was prmliteed.  We do not hesitate to say 

that for the price we are asking. till  apparatus is 
the greatest bargain ever offered by us  Although 

it is now the lowest priced Testa Trans!, rater in tin Is 

country it does not mean that it Is less 

than one costing $7.0 but as we are inarr:fa.•.:r::: 

tine transformer in very',lege quantities It is possible to greatly reduce the cost.  Naturally the manufacturer who only builds  • 

or two at a time must ask a great deal more than we. litaliin:t two and three hundred at a time. 

The construction of this transformer has been si ',pillionl to such an extent that it is not only absolutely  fool proof" but  s 

guarante that it will do anything and everything any standard Testa transformer ever did, or will do. 

The pri mary is wound with the best imported Pirelli cable and the secondary with the bfst DOUBLE INSULATED enamels.: 

w: re.  The sevonniary is Insulated by solid bard robber brat,.ets as shown in cat.  It is Also provided with two well tinisl.ed 

eta!,  The Insolation is absolutely perfect. tine base is heavy quartered cal:.  Our usual hard rubber binding posts are attached a• 

shown. 

In operating theseeondary emitts a bloe brush and ally piece of wire connected lc, the end terminals will also give a 1.12 

as shown in ilihstration. Tine spark obtain d between wire points is 3.:Vs; inches lon7.1r a 2 Inch coil is used.  Although tbn• 

oil the secondary rocs into millions it is not harmful in t ntte hold I 4' any of the secondary terminals. In fact sparks alno,t 2 inches 

long can be drawn fro .1 the secondary with the bare bunt wrIurIt any har m 

We show below a few cuts if s .... e evaerline.nts that eta be d ins with this transformer.  There are hundred of different others 

co tinily astonismu2 ;tad int eres t me.  one if Init. 1 inch coils Is sufficient to operate the transformer but we would always rec   
ton-lid to get a 2 Inch roll with which lint-

best remits are to be hall.  Or else our ' 

IC. V. transformer coil In connection Si Itl: 

our Electrolytic interru;der will still friss 

more wonderfi:I effects. Twit of our I' n• 

pint Leyden jars NO. 92.2.2 or any otlisr 

sending condenser of the Iti mir 

can Inc 11,441 III ...nun...lion with this trans 

former.  A simple spark gap complete. 

the entire tmttlt.  IT MUST BE UNDElt 

BTOODTBATTHE TEFLA IRAN:1'11101E1z 

CANNOT BE USED WITHOUTTIIE AM On I. 

MENTION ED ACCENtit nt I ES, 

We have prepared a handsome tamp!, 

describing tills transformer also giving a 

list of, the more important experi ment , 

and demonstrations that can  be  la, 

formed with title apparatus.  We shall 1 • 

pleased to mall it to you at once, 

" Eleetro" Tess Transformer as ilia, 

tested annl as deseribed WITHor T 

BORIElf. 

4 

7 
iromr"1 

$5.50  I 

This tran,former is III be ready 1,ept.ern 

ber 25th.  Inasmuch as we expect a ver 

large demand for -this article ymni  t 

place your order at cnnee, to safe: 

agS liSt 

W hen writing, please mention "Modern Electric's." 
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We can make immediate shipment, no delay 

"Electro - Circular" Potentiometer (non-inductive). 
During the past two years we have had so notch demand for a etr 

oder potentiometer that at last we have derided to place one on the 
market and present herewith our new type. which we are sure will thud 
Instant appreciation by our many customers. 

There are several unique features Incorporated in our new Instru 
raent which above all takes up a mini mu m of space being only 4 in. 
diameter, the thickness of the main body being only !lt. In. 

As In our Na 9250 straight potentiometer, we use in our new instru-
ment a high resistance, carbon graphite rod and the resistance of this 
instrument Is the seine as that of our No. 9250. namely 300 011111.. Inas-
mueh experience has taught us that for wireless IMO only about one 
loindred to two hundred oh ms is generally used. we do not furnish 
extra rods for this new instrument and 300 oh ms will cover all the 
wants of the operator and experi menter.  The most Important part in 
that the movement is rotary and not straight on a long rod. as timed in 
our other instru ment.  It will be realised that Minis a great advantage 
inasmuch as the rotary movement for wireless instru ments eoines into 
force more and more every year. The adjusting knoltcarries &pointer 
which moves over an empirical scale which in a great advantage to the 
operator as inc will always know just bow nitwit etirrent to give detec-
tor and will easily remember the proper regulation. 

All the insulating parts of the instru ment are madeof molded hard 
rubber which makes it the most attractive apparatus of this sort ever 
placed on the market.  There in nothing to shrink or warp on this in-
stnonent and the construction in beyond criticism. You could not buy 
a better potentiometer even If you paid ten times the price we are 
asking for it.  The connection is positive and It is quite impossible to 
have any loose connections.  The instru ment Is always ready and there 
is nothing to wear out or to be replaced.  The earls'', graphite rod in 
embedded In the hard rubber and it Is quite Impossible to break It 
even if the instru ment should lie dropped.  Three of our well known hard rubber binding posts are provided on this Instru 
ment.  Also two nickel plated screws to attaeh tile potentiometer to tattle, wall or an Instru ment board. 

Size over all 4 x 139 In.; weight four ounces.  W E Will. REFUND YOUR MONEY IF THIS INSTRUMENT Is NOT ALL W E 
CLAIM FOR IT AND IF IT Di NOT SATISFACTORY IN .1NY RESPECT.  Connections are the same as for any potentiometer. 
Instru ment In elitived ready for Instant use. 

No. 9255 "Electro-Circular" Potentiometer. 

By Mail, extra, 7c 

Patents Pending 

9Z65 

PRICE $2.00 I 

"Electro"Junior, Fixed Condenser 
We present herewith the latest addition to our extensive assortment of wireless 

instru ments.  The -Eleetro Junior"condenser in theoutcome of long experi mentation 
and in the SMALLEST AND NEATEST wireless condenser ever placed before -the pub-
lic.  It Is entirely made of hard rubber and has hard rubber binding posts. There is 
also an Ingenious arrangement to fasten it to the table or to the instrument board. 
Size over all 294 In. x 114 in.: weight three ounces.  This condenser Is used mostly to 
shunt across the telephone receivers and is invalu able for sitleon, carbortindta,,. 
molyhdenite, ferron. galena. and perikon detectors.  We guarantee that the signals 
will come in fully 25% stronger with the addition of this condenser.  A novel Idea in 
connection with this Instru ment Is that the diagram of connections is pressed right 
In the condenser top as seen in Illustration.  of course the condenser can be lined in 
other parts of the circuit and two or three of these In any wireless station will prove 
a great addition, not alone on aeemint of the neat appearance of the Instrti ment bat 
also on account of the Inereased receiving range of the station.  The eonstruetion of 
the condenser is Quite novel IIIRP111.101 at we use a special grade of dieletric to separ-

10010 ate the tin foil and so can get a higher capacity for very small surface.  The non. 
den ser itself is sealed In the case and there are no parts to get loot., and no bad connections. 

cAI TAT& Anirn.076r5 s;11:1c rtoosp/ijtelLIast a lifetime and cannot be punctured unless you connect it across the spark, coil. 

No. 10010 "Electro' Junior condenser as described. 

W e ship immediately, no delay 

r 50 CENTS 

TBE 

By mail, extra, 6c 

Have you a copy of our famous 

ELECTRICAL CYCLOPEDIA NO. 7, containing 128 pages of apparatus and instruments; WIRELESS 
CODES, over 50 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. 

Our new 11?aw Material Catalog is ready now. It is especially compiled hr 
the EXPERIMENTER. In this catalogue, you will find all RA W MATERIALS, such as fibre sheeting. 
fibre rods, fibre tubing, hard rubber sheeting, rod and tubing, copper sheeting. zinc sheeting, brass sheering, nickel 
sheeting, steel sheeting, iron sheeting, copper rods, brass rods, zinc rods. German silver rods, etc., etc. 

TOOLS—Aeronautical Supplies for Amateurs.  If you desire to get  this wonderful catalogue, 
send us 2c. stamp for postage and ask for our new RAW MATERIAL CATALOGUE. 

The Cyclopedia will be mailed to you on receipt of 2 cent stamp for postage.  Address all communi-
cations to 

Z: be Electro 'Importing Co. 
233-Z FULTON STREET - - - NE W YORK CITY 

"Everything for the Experimenter" Retail Store: 69 West Broadway, N. Y. 



Will You Give a Home Test   
to Johnson's Under-Lac 
at our Expense ? 

vT
E WANT you to know Johnson's Under-Lac by actual proof 
and real test. One trial will convince you how far superior 
it is to shellac or varnish. 

How much simpler, more economical, easier and more satis-
factory to apply. 

Let us send you a bottle free and prepaid, and our illustrated 
booklet, Edition M. E. 2, "The Proper Treatment of Floors, 
Woodwork and Furniture," which answers every question on the 
care, preservation and beautifying of every wood surface—is full 
of valuable hints and helps on home decoration. 

Johnson's Under-Lac 
Im arts a beautiful, brilliant and lasting finish to floors, woodwork and furni-
tuie - over surfaces being dressed for the first time, over dye stains, filler or the 
bare wood; over an (.1d finish of any kind. 

You know the fault of varnish. It is thick, sticky—dries slowly in a mottled 
way. 

Under-Lac dries evenly and quickly — but not too quickly, like shellac 
which laps and crawls and d. ies before it is well on.  Under-Lac is thin, 
el uitic—dries hard in half-an-hour. Use it for any purpose for which you 
would use shellac or varnish. 

Johnson's Under-Lac produces a splendid permanent finish. 

S. C.  • For Linoleum and Oil Cloth 
Johnson 
& Son' •  64'  It brings out the pattern to best advantage, giving a 
Rosins,w Is V  finish as glossy as new; protects from wear and makes 
I accept your ):\ leaning easy. 
offer of a sample Cv  The most economical because it goes farthest and 
of Johnson's Un- % lasts longest. Gallon cans, $2.50. Smaller cans down 
der-Lac, better than  to half pints. Write to-day for the samples and our 
varnish or shellac;  ov. book of Rome-Beautifying Suggestions.  Edition 
also Booklet, Edition \ M. E. 9. Clip coupon or take down address now. 
M.E. 9.1 agree to test the  
sample and report results 
to my paint dealer. S. C. Johnson & Son 
Name 

Address 
Racine, Wis. 

"The Wood Finishing Authorities' ' 

When writing please mention "Modern Electrics." 

"Modern Electrics" guarantees the reliability of its advertisers. 

Printed by George I. Wilson 8i Son, Printers and Binders, 60 John Street, New York. 


