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"Electro" Amateur Wireless Phones 
We herewith pre-

sent our new amateur 
type wireless phones 
which are superior 
to anything as yet. 
Our No. 1805 phones 
which are in use now 
by the United States 
Government,  Mar-
coni and the United 
Wireless Co.'s are of 
course of higher 
grade but our new 
phones are in every 
respect built as care-
fully, the only differ-
ence being that the 
finish is not so elab-
orate. These phones 
have 1000 ohms each 
r•ceiv•r end are 
wound with No. 50 
single silk covered 
wire. These phones 

have double pole magnets which are extremely powerful 
and made especially for wireless. The head band is adjus-
table and leather covered, and impossible to catch your 
hair. The receivers tit the head perfectly The weight ut 15 
ounces.  With this set we furnish a beautiful finished six 
foot green cord with :tickle plated tips. The phones are 
made with swivel arrangements which make good fit pos-
sible. 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 91. deposit, with privilege 
to inspect same.  If not satisfactory we shall refund the 
money. 

No. 9070 two thousand Ohm phones as described, 
complete, 

1-7 -4. 710  
By mail extra 19 cents, packed in box.  Send Sc stamp for 
our new 198 page wireless cyclopedia No. 7 containing 
lots of information on wireless, diagrams. etc. 

ELECTRO IMPORTING CO. 
"mintyvinwo Pia  86-z West Broadway, 
TH2   12211T132"  New York 

When 'writing Menge mention "Modern Electric.?' 

Just Prom The Press 

OPERATORS' WIRELESSTELEGRAPH 

AND TELEPHONE HAND-BOOK 
MT VICTOR M. LAU MMMMM 

UP-TO-DATE and 
most  complete 
treatise on the 

subject yet published. 
Gives t h a historical 
work of early investi-
gators on up to the 
present day. Describes 
in detail the construc-
tion of an experimental 
wireless set.  How to 
wind spark coil and di-
mensions  of all size 
coils.  The tuning of • 
wireless station is fully 
explained with points 
on the construction of 
he various instruments. 
A special chapter on 

the study of wireless 
telegraphy is given and 
the rules of the Navel 
stations with all codes, 
abbreviations etc., and 

other matter Interesting to one who takes up ;his study. 
The most difficult points have been explained in non-

technical language and can be understood by the layman. 
Wireless telephony is given ssssss I chapters and all the 
systems in use are shown with photographs and drawings. 
By some practical work and • close study of this treatise 

one can soon master all the Jetails of wireless telegraphy. 

Sold by bookseller. generally or sent postpaid te 
any address upon receipt of price. 

13mo., Cloth, 300 Pages Pally illustrated.and with 
Six additional Pall-Page IIIMiftone  Illustrations 
Showing the Installation of "Wireless" on the 
U. S. War Ships sad Ocean Liners  -  11.10 

FREDERICK J. DRAKE & CO., Publishers 
11. E. FISHER BUILDINO - CHICAGO, ILL. 

Strut for Cataler FREE. 

Battery Bargain 

No Extra 

Charge for 

Fahnestock 

Connections 

PR 83 
DO WN 

HERE 

GLOBE 
Dry 

Battery, 

131 
Each 

In dozen 

lots 

GLOBE 
DRY  CELL 
Specially adapted to 
experimental work. 
Also used by contrac-
tors because it is a good 
battery at low cost. 

Splendid for bells, buzzers, etc. 

National Carbon Company 
CLEVELAND. 0. 

When writing please mention "Modern Electrical." 

LO O K 
at the enormous saving in space in favor of 

American Enamelled Magnet Wire 
the adopted standard of wireless manufac-
turers and approved by the United States 
Government. 

All sizes from No. 16 to 40 in stock, and 
prices right. 

American Electric Fuse Co. 
New York, N. V  Muskegon, Mich. 

Ask Your Dealer 

When writing please mention "Modern Electries."  When writing Pl we  .14 •40 ra Ill•otne•-" 

" Modem Electrics" guarantees the reliability of its advertisers. 
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trri m TrtrOutir 
By  H. GERNSBACK 

64 Pages  ,10 so Illustrations 

READY M ARCH ls-r, 

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

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

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

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

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

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

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

IPRICE 25 CENTS PREPAID 

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

fttairrn Elrrtrirg Publiraturt 
84 W EST BROAD WAY  NE W YORK CITY 
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*ta w-  .eahme.s 

*ilalkearrotioseoleete ..,.,. 

20 Beautiful Volumes 
29 Able Authors 

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

754x34 in. 

Remarkable 
Sacrifice Sale I 
Valuable Books 

W E are closing out, at a bargain, a few sets of the" Makers 
of Am•rican History,"  library of popular biog-
raphy which contains some of the most interesting and 

instructive reading ever published.  In these 20 large and beautiful 
volumes will be found the life-stories of forty-two great Americans 
—men who moulded the history of the nation. Each biograph.j, 
is a complete story in itself, written by some eminent authority, 
such as Capt. A. T. Mahan, Gen. J. G. Wilson, Gen Fitzhugh Lee, 
Prof. W. G. Sumner, James Schouler, and others equally well 
known.  One volume is devoted to Abraham Lincoln, in whom 
centers special interest in this centenary year.  The narrative of 
American history from the earliest times down to the close of the 
Civil war period Is interwoven in these lives. 

No Other Work Like It 
To read these volumes is to be grandly entertained and at the 

same time to conic into intimate contact with the great heroic 

characters in American history.  This is the only work which 
covers the whole field and is at the same time of distinguished 
authorship.  For an hour's pleasant reading or for serious study no 
other work will compare with it. Thete is not a dull page in the 
entire 20 volumes, which are beautifully printed, bound in art cloth, 
and illustrated with portraits and other illustrations, maps, plans, 
etc. Every hero and patriot is treated, not in the dry and technical 

form so common to biography, but in a simple, fascinating style 
that will appeal to all who enjoy good, wholesome reading. 

IC77- Here's Our Great Offer 
We have on hand a few sets of this splendid library which, 

from handling in our stock room are not in perfect condition. 
For all practical purposes they are as good as new; in fact, 
an expert could hardly tell the difference. The lot is so 
small we have decided to close them out for $1 00 

down and $1.00 a month un.il the full amount of the special limited clearance price, 
THE 19.50, has been paid.  The subscription price is $30.00:  .e.  UNIVERSITY 

0  SOCIETY, 
•3? New York. 
0  Please send me pre-
c, paid, for examination, 

On receipt of the accompanying coupon, we will send you the complete 1,e  slightly rubbed set of th   'liMghtly akers  ca of Ame' n 
set, 20 beautiful volumes, carriage paid, for five days examination.  A ,, v History," in 20 volumes.  If 
Note our liberal offer. The books are subject to return at our expense  47 satisfactory, I will ray you 
ii you do not find them, as we claim, a most unusual bargain.  41  month othearcecaerr:elPocoetilln$19.ViLs 
Do you think you can afford to miss this chance?  been paid.  If not satisfactory, I 

will notify you, so that you may ar-
range for its return at no expense to 
me whatever. 

FREE —for 5 Days 

THE UNIVERSITY SOCIETY, 
44 - 60 EAST 23rd STREET. 

NE W YORK. 

M.E 
2-10. 

Name   

\ d dress   

erb.. writing pious vs mattes —Medan Eleatelas. 
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Dr. de Forest's New Radio Telephone 

Since the opening of the Metropolitan 
Life Tower Station of the Radio Tele-
phone Company, Dr. Lee de Forest has 
given out some interesting information 
concerning the latest type .of his radio 
telephone which is being installed in that 
station and which will be used in all of 
the stations of the company and its sub-
sidiaries throughout  North America. 
During the last eighteen months Dr. de-
Forest has been developing an entirely 
new type of wireless telephone transmit-
ter, differing radically from the arc type 
which has heretofore been used in every 
form of radio telephony. 
The new "Oscillator," as it is called, 

is operated from a D. C. source of 600 
volts, in series with a resistance. Unlike 
even the best form of automatic arc ar-
rangement the Oscillator requires no at-
tention other than the closing of a switch 
to start same. 
The electrodes are both of metal, con-

stantly renewed, never in contact, per-
fectly cooled.  No hydrogen, or hydro-
carbon gas or vapor whatsoever is em-
ployed.  The consumption of the elec-
trode is scs small as to be negligible. A 
new electrode need be inserted not often-
er than once in one or two months, at 
the cost of a few cents. 
The wave length of the oscillation thus 

set up remains absolutely constant, some-
thing which no form of carbon arc could 
ever accomplish, and without which it 
was always impossible to be sure that 
the receiving apparatus would be set at 
the proper position, during a prolonged 
conversation. 
The electrical and mechanical advan-

tages of this new oscillator are so orig-
inal and startling that they have been 
firmly protected by broad claims allowed 
by the United States Patent Office.  In 
addition to being constant in wave-fre-
quency and free from necessity of ad-
justment, the oscillator operates even 
more quietly than the smooth burning 

No. 11 

arc, so that at a short distance the only 
sound heard in the receiver is that of the 
voice itself. 
The oscillator mechanism is small and 

its operation entirely noiseless.  A sim-
ple water-circulating system is combined 
with the apparatus, and this is made 
further use of to keep the two micro-
phones of  the  transmitter  perfectly 
cooled. 

MICROPHONE. 

Dr. deForest has also developed a wa-
ter-cooled microphone which, while al-
lowing exactly as clear and free articula-
tion as the non-cooled type, can still carry 
2-4 amperes high frequency current for 
any length of time without any appre-
ciable rise in temperature.  This has, 
therefore, done away entirely with the 
bad "packing" and baking of the best 
non-cooled microphones, and enables one 
to speak into the transmitter for any 
length of time desired, without having to 
stop occasionally to shake up the gran-
ules, and with undiminished intensity of 
voice and clearness of articulation. 
The microphones are mounted on a 

standard adjustable arm to the front of 
the transmitter box.  The condenser is 
smaller and lighter than previously. The 
same form  of primary and secondary 
coils that were found so efficient and con-
venient in tuning, together with the easily 
adjustable loose-coupling arrangement, 
are retained, but with many mechanical 
improvements which have been worked 
out as a result of the long experience 
of the Radio Telephone Company. The 
little index lamp, and handy 'listening-
key" are retained. 
Each transmitting instrument can be 

quickly set to send out any one of six 
different wave-lengths, covering a wide 
range, and an additional coil enables prac-
tically any wave-length to be obtained, 
where a greater flexibility is required. 
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TELEGRAPH AD J UN CT. 

Dr. deForest has done away entirely 
with the original "chopper" device for 
calling purposes and telegraphing.  In 
place of this, an adjunct is provided hav-
ing no moving parts whatever and which 
merely by the throwing of a switch trans-
forms the telephone into a telegraph in-
trument which gives at the receiving sta-
tion a beautiful high, clear musical note. 
(About 1,000 vibrations per second.) 
The signals are controlled by a small 

Morse key, at whose . contacts is no ap-
preciable spark. This allows of as high 
• a speed of telegraphing as any operator 
can attain, while the fine singing quality 
of the note emitted (coupled with the 
wonderful tuning qualities of the un-
damped waves) enables one ;.;) read the 
signals through severe and multiplied in-
terferences. The wave here, the same as 
when telephoning, is undamped, and the 
tuning therefore, remarkably sharp, when 
a "loose-coupler" is employed at the re-
ceiver. 

RECEIVING APPARATUS. 

The same receiving apparatus as is sup-
plied by the Radio Telephone Company, 
for its new "hy-note" wireless telegraph 
is employed for the telephone, so that 
duplicate plants here are not required. 
Two detectors, the deForest Audion and 
the Seibt "Radion" ; re furnished. The 
former is now univet sally accepted, here 
and abroad, as the most satisfactory de-
tector for the radio telephone. This be-
cause of maximum sensitiveness, relia-
bility, and  freedom  from "upset" by 
strong sparks requiring renewed adjust-
ment.  The radion is for  use  with 
stronger signals, telephone or telegraph. 
Telephone head receivers are employed 
which are the acme of sensitiveness. 
The new tuning devices are immense 

improvements over those originally em-
ployed in the system.  The variometers 
and loose-couplings are designed to give 
minimum of damping losses with maxi-
mum inductances, and convenience of 
manipulation and simplicity. Each con-
ductor is built up of 35 to 84 strands of 
copper wire, separately insulated, and 
braided together.  Coils are wound on 
ebonite or seasoned hard wood, dial-in-
dexed, and calibrated. The variable con-
densers are of the finest possible con-
struction, aluminum semi-circular plates, 
accurately spaced air dielectric, enclosed 
in glass or hard wood cases, and care-
fully calibrated. 
Where the radiophone is to be used by 

laymen and non-experts it is sometimes 
desirable that the tuning of the receiver 
shall be more simple and less exact. This 
allows a listener to hear any station with-
in range, with but little adjustment of the 
tuner. For such purposes the receiving 
circuit is modified, so that the listener has 
only to turn one handle, to cover the 
entire range of wave-lengths which his 
instrument will receive. 
It is a mistake to suppose that in the 

new system it is necessary to shout into 
the transmitter.  For distances of 15 to 
20 miles, the best results are obtained by 
speaking into the transmitter in a voice 
as low ,as or lower than one employs in 
ordinary city telephone conversation. The 
reception under the above conditions is 
as good and frequently better than with 
the wire 'phone. 
With the new type of transmitter in the 

Metropolitan station Dr. deForest has 
succeeded in covering a distance of 500 
miles over water. Other improvements 
in the equipment of the Metropolitan and 
other stations of the radio system include 
the multiplex apparatus which combines 
in one box four distinct receiving sets, 
each with its own individual tuning ap-
paratus.  Between the New York and 
Philadelphia stations Dr. deForest ex-
pects that he will soon be using his ma-
chine telegraph, which it is said is cap-
able of transmitting 40,000 words an 
hour. This device is intended eventually 
for use between all large centers to facili-
tate the handling  of the  tremendous 
amount of business between such points. 

TEXAS WIRELESS ASSOCIA-
TION. 

The Texas Wireless Association has 
been formed here with a membership of 
116. The officers are: 
Mr. George Mackenzie Douglas, Pres-

ident. 
Mr. Roy M. Kinkaid, First Vice-pres-

ident and General Manager. 
Mr. Otto G. Smith, Secretary and 

Treasurer. 
Address, 1212 Prairie Avenue, Hous-

ton, Texas. 
Anyone desiring to become a member 

of this association can do so by forward-
ing their name, address, occupation and 
age, also type of set used, to Mr. Doug-
las, at 1212 Prairie Avenue, Houston, 
Texas. We have two stations in the city 
of Houston that are receiving messages 
1,250 to 2,400 miles every night. 
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The White Moore Light for Color Matching 
Dye houses can now be operated at 

night and on dark days with maximum 
efficiency. Until the advent of the white 
Moore Light in the textile industry, 
color matching and accurate deter-
mination of color values have been 
extremely troublesome details in the 
dye houses and sample rooms. There 
has been no standard, because day-
light varies from hour to hour and 
from season to season.  In the win-
ter, especially, it is available but a 
small fraction of the time. 
In many mills it has been the cus-

tom, therefore, in order to avoid dis-
putes between the dyers and the 
weavers to make selections of various 
shades of goods and tag them in the 
stock room for use on dark days, but 
this procedure has been unsatisfac-
tory, inasmuch as often the special 
shades of goods required by th 
weaver happened to be out of stock 
at the moment they should be used. 
Dye houses have had to shut down 
on dark days and the problem o 
operating the dye house at night has. 
been decidedly precarious. 
Less than three years ago 

many of the important silk and textile 
mills in the vicinity of New York have 
equipped their dye houses and color-

one of Entrance of Madison Square Garden lighted with Moore light. 

Moore Light for Windows 

the leaders of the silk dyeing industry 
took a step forward and investigated the 
claims of the Moore Light, and had in-
stalled in his color-matching-room a white 
Moore Tube for color matching. As an 
evidence of its utility this same dyer now 
has  eight  installations of the Moore 
Light in his works.  Since this time 

matching-rooms with the white Moore 
Light.  A claim of so great a force 
as that of the white Moore Light, 
that it duplicates average daylight, in-
stigated the United States Bureau of 
Standards at Washington to have in-
stalled in their laboratory a standard 
color-matching Moore Light Tube, 
and after rigorous tests during the 
past summer,  their official report 
states that the Moore Light is a per-
fect duplication of average daylight. 
The Moore Light of to-day is the 

result of seventeen years of untiring 
investigation by Mr. D. McFarlan 
Moore, the pioneer vacuum tube 
lighting inventor. Up to the time of 
Mr. Moore's entry in the field of illu-
mination, and in fact, outside of Mr. 
Moore's efforts to date, the tendency 

had been to develop a "spot" light—that 
is to say, each advance both in electrical 
and gas lighting, has been towards ob-
taining a more intense illuminant from 
a concentrated source. For example, we 
can follow from the torch of the ancient 
to the tallow tip, to the open gas flame, 
to the gas mantle, to the carbon filament 
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incandescent lamp to the open and closed 
arc lamps, and to the more recent tung-
sten, tantalum and flaming arc lamps. 
Mr. Moore started in the other direc-

tion—that is, he directed his efforts to 

More Light in Color viat,hing Room. 

the duplication of daylight—to develop 
a light o( low intrinsic brilliancy, but of 
comparatively large area.  The result of 
these efforts is the Moore Light—con-
sisting of a long glass tube ordinarily 

the Tube. The yellow Moore Light is 
produced by using rarefied nitrogen, ob-
tained from the atmosphere and the illu-
mination is a reproduction of sunlight 
without glare. The yellow Moore Light 
is the most efficient form of illumination 
ever devised and is suitable for light-
ing large areas, mills, etc., wherever 
good illumination is desired.  Its color 
makes it suitable for all classes of busi-
ness now using ordinary incandescent 
electric lamps.  Several large mills are 
now contemplating the installation of the 
yellow Moore Light in their large weave 
rooms. 
Since there are no filaments to burn 

out or carbons to renew the mainten-
ance of the Moore Light is practically 
nil. 
Nearly a mile of the yellow Moore 

Light Tubing is in constant use in the 
Registry Division of the United States 
Post Office at New York.  It is being 
installed also in a large New York bank 
building and will produce unparalleled 
artistic lighting effects. 
This article deals primarily with the 

k k k k k   

FEE . 

Atringement of Tubes. 

1y4 inches in diameter, containing a 
rarefied gas. The ends of this tube en-
ter a terminal box containing the neces-
sary electrical apparatus, and when elec-
tric current flows through the tube it 
produces a soft and extremely well dif-
fused illumination throughout the tube. 
The color of the Light can be varied 

by changing the character of the rarefied 
gas.  The commercial Moore Light of 
to-day is of two colors—white and yel-
low.  The white Moore Light is pro-
duced by using carbon dioxide within 

white Moore Light for color-matching 
purposes in the textile industry. In this 
field it is practically indispensable—it en-
ables the dyers and finishers to work 
their entire plant irrespective of daylight, 
and, therefore, increase their capacity 
v_ry greatly.  Of course, the  white 
Moore Light is of great importance in 
many other classes of business wherever 
color values are of importance—in dry 
goods stores, tailoring establishments, 
paper manufacturers, diamond houses. 
etc. 
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Portable Receiving Set 
By EDWARD FEATHERSTONE. 

A receiving set comprising a high an-
tenna, 1,200-meter tuning coil, silicon de-
tector, variable condenser, receivers, test-

M E. 

ing buzzer, battery and ground connec-
tion, may, without mistake, be termed 
"portable," if it can be carried in one 
hand (and a pocket) on a wheel, and be 
set up ready for business by one person 
inside of five minutes. 
The antenna for this outfit consists of 

a single No. 28 wire which is elevated by 
means of a four-foot "tailless" kite, be-
ing either dropped down perpendicularly 
from the kite or run parallel with the 
kite string. A spring clip on the end of 
a flexible cord makes connection with the 
antenna wire.  The kite is made very 
light and covered with cloth. It is ren-
dered portable by making the  curved 
cross stick removable.  As this set is 
used in all kinds of weather, three dif-
ferent weights of string (seine-twine) 
are used. 
A magneto telephone box with inside 

dimensions of 7x4 1/4x4 inches, con-

Sw,cm 

Gr 

tains the detector, condenser, tuning coil, 
buzzer and its battery. 
The tuner has a 2 1/8 inch core 7 

inches long wound with 75 meters of No. 
28 bare wire. In with this is a loading 

coil containing 225 meters of No. 32 
wire which is "tapped" at intervals of 75 
meters, taps leading to a four-point 
switch. This method of using a loading 
coil is the only way by which so long a 
wave length may be obtained within such 
a limited space. To our definite knowl-
edge this plan has never been used be-
fore, at least has not come to our notice. 
The detector is held inside the box by 

a spring fastener when not in use, and 
when in use is connected to binding posts 

Fig. 3. 

on the outside of box. The silicon de-
tector is chosen as being least liable to 
injury or getting out of adjustment, be-
sides ranking close to the electrolytic in 
sensitivity. 
The variable condenser is capable of 

fairly close regulation and may be made 
of any convenient size. The principle of 
varying its capacity may be easily ascer-
tained from Fig. 1. R is a metal rod 
(may be a piece of heavy wire) against 
which the brass spring clips C press. F 
is a strip of fibre which may be slid be-
tween the clips and rod, thus breaking 
their connection. The condenser is made 
up of 20 pieces, 3x4 inches. and 12 pieces 
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1 inch square, alternate sheets being con-
nected together, while the other sheets 
are separately connected to the spring 
clips of the condenser switch.  In this 
case, 10 clips are placed on one side of 
the rod for the larger pieces of foil, 
while 6 clips are needed on the other side 
of rod for the smaller pieces.  When 
completed the condenser is rolled up into 
a cylinder and fastened to the inside of 
the box cover with the condenser switch 
on the outside of the box. 
The testing buzzer, which is almost 

indispensable, is a very small one, and is 

Fig 4. 

connected through a flush type push but-
ton to a small flash light battery, fastened 
also, on the inside of the cover. 
The ground consists of an iron rod 

about 18 inches long, with a ring in the 
end to facilitate pushing in, and especial-
ly pulling out of ground. 
The ground and antenna are connected 

through flexible cords to binding posts 
on the outside of box. 
Double head receivers are almost a 

necessity, as little can be heard without 
them on account of wind, etc. 
Fig. 2 shows the connections used, 

while Figs. 3 and 4 are photos of the 
outfit packed and unpacked. 
This set has actually been unpacked, 

set up, and receiving messages inside of 

five minutes. It is capable of fine tuning 
and excellent results have been obtained 
with it. 
In case of damage to the kite, or when 

there is no wind, fairly good results may 
be obtained by attaching a stone to the 
wire and throwing it over a high tree or 
barn. 

MARVELS OF THE TELEPHONE. 

At a dinner given in honor of the di-
rectors of the Associated Press in New 
York this month each of the eighty guests 
found a telephone receiver at his plate. 
During the evening the guests listened 
to the singing of Slezak and Caruso of 
the Metropolitan Opera Company, who 
sang in their dressing rooms for the 
pleasure of the banquetters. The singing 
was perfectly audible. The distance was 
the ordinary local service of the tele-
phone. 
The New York Telephone Co. had ar-

ranged a perfect long distance connection 
between this banquet and another dinner 
given in Washington, where the National 
Geographical Society was assembled. 
Brief addresses were listened to from 
Commander Peary, Mr. Carnegie, Admi-
ral Chester, and others, 230 miles away. 
The voices were just as distinct and loud 
as if they were spoken in the same ban-
quet hall. 

TECHNICAL  WIRELESS  ASSO-

CIATION OF WASHINGTON, 

D. C. 

The above association was organized 
on December 28, 1909, by Louis F. Diet-
erich and Edwin L. Powell. The object 
of the association is to experiment with 
wireless telegraphy.  The number of 
members was limited to five people, who 
are students of  the  Technical  High 
School of this city. A constitution and 
a set of by-laws were adopted, while the 
letters "T W A" were selected for the 
association call. 
The members of the club are as fol-

lows: 
Ralph W. Brown, president. 
Edwin L. Powell, secretary-treasurer. 
Willis L. Hurd. 
Louis F. Dieterich. 
Edward B. Thomas. 
Address, 1206 E. Capitol st., Washing-

ton, D. C. 
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The New Rossi Detector 
By A. C. MARLO\V1. 

Paris Correspond ot MODERN ELECTRICS. 

A departure from the principles which 
are now in use for detectors for wireless 
work is made by Prof. Rossi, an Italian 
scientist. He uses the prin-
ciple of the magnetic effect 
on a fine iron wire, so as to 
cause vibrations in the lat-
ter,and the waves which are 
received at the station thus 
act upon the wire and cause 
signals which are made vis-
ible by a swinging mirror. 
The device is a most simple 
one, and depends on the 
phenomenon of magneto 
striction. In this particular 
case, what is 
known  as 
Wiedemann 's 
effect, is em-
ployed. A fine 
iron wire is 
stretched be-
tween two fixed points A B. 
fig. 1, the section of the 
wire being shown much en-
larged here.  At one side 
are placed the two bar mag-
nets represented by the 
arrows, NS, SN, with the 
north poles both facing the 
centre.  Thus, the t wo 
halves of the wire are mag-
netized in equal and oppos-
ite directions. At the same 
time we send a direct cur-
rent through the wire, so as 
to produce the usual circu-
lar lines of force in it. Com-
bining the effect given by 
the bar magnets with the 
effect at right angles to this, 
which is caused by the cur-
rent, we have the resulting magnetization 
of the wire, which is shown by the screw-
thread lines and the arrows. It is known 
that when a stretched wire is magnetized 
this lias, for effect, to give a very slight 
lengthening or shortening to it.  In the 
special case which we have here, the 
effect of the magnetization is to give a 
torsion to the wire in the direction of 
the arrow, represented by the horizontal 
line C.  Keeping the bar magnets the 
same, if we p ass the current through 
the wire the torsion now changes to the 

other sense; that is, to the right. It fol-
lows that when an alternating current is 
sent through the wire that we have a 

right and left hand torsion, 
so that the wire will now 
vibrate from right to left and 
inversely, at the same rate as 
the alternating current. 
Placing a small mirror at 

the center of the wire and 
causing it to reflect a beam 
of light on a screen, when no 
current is passing the beam, 
will give a fixed spot, but 
an alternatinig current 
causes the spot to spread out 

into a line 
whose leng-
th depends 
n the 

strength of 
the current. 
To obtai n 

the best effect, we use a con-
stant alternating current of 
small value, whose period is 
the same as the natural swing-
ing period of the wire, and in 
this way the action is much 
heightened, so that a very 
small current gives a line of 
light of considerable length 
on the screen. 
For using the present action 

in wireless telegraphy for de-
tecting the waves the inventor 
employs the device whose es-
sential parts are seen in fig. 2. 
The iron wire, which is very 
fine and is about 0.02 milli-
meters thick is held by special 
spring stretchers at the *top 
and bottom, and the steady 

alternating current is sent through it by 
the terminals A B. The bar magnets N S, 
SN, are mounted at the back of a main in-
sulating plate, which supports the whole. 
To bring the lines of force into the iron 
wire there are used the soft iron points 
seen at the middle and both ends, and these 
are brought as near as practicable to the 
wire. A small mirror m is mounted at 
the middle of the wire. Surrounding the 
wire along most of its length are two 
glass tubes of 2 millimeters diameter, 
leaving a space at the centre for the mir-
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ror, and around the tubes is wrapped a 
spiral of insulated copper wire.  This 
winding is in opposite directions in the 
upper  and  lower  halves  and  the 
spiral is well insulated from the iron 
wire. 
The use of the spiral winding is to 

receive the waves coming into the sta-
tion, and the impulses passing in the 
spiral act so as to give a magnetiziing 
effect to the iron wire, which is in the di-
rection of its length and so will strength-
en or weaken the action already pro-

A 
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duced by the bar magnets.  When no 
current passes in the spiral, we have the 
constant effect on the beam, which the 
steady alternating current and fixed mag-
nets give. The balance is disturbed when 
waves pass in the spiral, so that we see a 
distortion of the line of light on the 
screen. 
In one experiment the apparatus is 

mounted for receiving waves in the lab-
oratory, and the spirals are connected to 
the centre of a pair of vertical antennae, 
using two vertical wires of 4 feet length, 
insulated from the ground so as to 
form a rectilinear resonator.  All the 
above apparatus is well insulated and 
held at 5 feet above the floor upon *glass 
supports.  The mirror is lighted by a 
Nernst lamp, working on 220 volts al-
ternating current, and a beam is sent on 

-  

to a scale, placed at 10 inches from the 
mirror. When the wire is in resonance 
with the 42 periods of the current, there 
is an ample and regular vibration of the 
wire.  One end (fig. 3) of the wire A 
connects to a condenser and thence to 
the lamp, B being open.  The simple 
charging current is enough to give a good 
vibration to the iron wire. Bringing the 
hand near one of the antennae changes 
the capacity and causes a marked dis-
turbance in the beam, so that we can 
produce beats of 3 or 4 times a second 

in it, and by touching the antennae the 
beam expands violently, sometimes over 
all the scale. 
The experiment can be made differ-

ently by placing the alternating current 
in the spiral and the iron wire upon the 
outside circuit of the antennae, when the 
result is of the same kind. In practice, 
we replace the spiral by a split metal 
tube, which surrounds the glass tube at 
the top and bottom halves, and also con-
nect the iron wire in the circuit of the 
antennae, in which case we have the 
best arrangement for receiving wireless 
waves.  Seeing that the metal tube has 
a large capacity, we need only to keep it 
charged by the alternating current in or-
der to give the same effect as before. 
Waves received from a distance will 
always give a disturbing effect on the 
beam, so that it is easy to read the sig-
nals and the device is a most sensitive 
one.  Seeing that the effect is much 
greater when we work at the same period 
as that of the steady alternating current, 

220,v 
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the sending post can send out sets of 
waves which correspond to, say, 42 per 
second, and thus we have a method of 
tuning at low frequency, added to the 
usual tuning for high frequency. Such 
a method has been sought in using a 
tuned telephone or wave selector, but 
here the method is easier to apply. One 
point to be noticed is that in the usual 
detectors with telephone or register there 
is a double action; first, that of the de-
tector, and second, that of the telephone, 
etc., while in Prof. Rossi's device the 
effect of the waves, which are received, 
is at once transformed into a visible sig-
nal and therefore by a simple action. 
The apparatus is extremely sensitive, and 
it is expected that signals can be sent 
with much less power than before.  To 
register the signals a photographic meth-
od could be used, or the action of the 
beam on a selenuim cell in connection 
with a Morse register. 
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UNIPOLAR TRANSFORMER. 

Primary winding consists of two lay-
ers of wire wound around soft iron wire 
core.  This is inclosed in an insulating 
tube. The secondary a shorter length of 
the thick wire wound in one or two 
bobbins, and which only occupies a 
small central part of the length of core. 
The wire is so wound that one of its 

two extremities, namely, that nearer to 
the core, is at a very low tension, while 
the other extremity is at an extremely 
high tension, the entire bobbin is then 

M. E. 

immersed in a viscid insulator, which is 
obtained by dissolving paraffin in hot 
petroleum. 
In arranging for sparking by direct 

application to the antenna and to earth, 
this latter is connected to that part of 
the secondary in which the E. M. F. is 
lowest, thus the length of the spark does 
not suffer so much by being placed in di-
rect communication with the ground, as 
in the case of ordinary coils. 
Tissot with a unipolar transformer 

was able to transmit 40 miles, while with 
an ordinary coil having a spark of equal 
length, 20 miles was all that could be 
covered. 

POCKET WIRELESS. 

By OUR BRUSSELS CORRESPONDENT. 
The Italian Edison, Professor Cere-

botani, well known as the inventor of 
the "telescriptor," (long distance type-
writer) has lately perfected his "pock-
et wireless," which has been tried out 
successfully by the Italian and French 
governments. The receiving range is 
said to be from 30 to 40 kilometers. 
The instrument as shown in our il-

lustration is very small, and measures 
about 22 inches across. The shape is 
watchlike.  In the inside a small but 
very sensitive filings coherer and de-
coherer are arranged.  The decoherer 
also operates a small electro magnet, 

which in turn operates a watch-like 
wheel escapement, very similar to the 
mechanism of our "stock tickers." A 
small wheel operated through the es-
capement is connected to a vertical 
axle, connected in turn to the hand 
which plays over the dial.  This dial 
is provided with the letters of the al-
phabet. 
By means of an ingenious arrange-

ment, the action of the needle is very 
fast, and follows the impulses sent out 
from the far-off station, rapidly. 
A small battery consisting of a two-

cell flashlight battery supplies the cur-
rent for the decoherer and the electro-
magnet. 
A walking cane, composed of alu-

minum piping in telescope fashion can 
he .txtended for about twenty feet, 
forming a good aerial, which does not 
weigh more than three pounds. This 
is connected with the post, A, of the 
instrument. 
Post G is connected with the ground, 

which is obtained best by driving a 
nail in a tree, or a small aluminum rod 
in moist earth. 

ME. 

weighs only The whole outfit 
pounds. 

five 

We wish to buy a number of back is-
sues from April 1908 to January 1909, 
inclusive. We shall pay a good price .for 
these issues, if in good condition. We 
would like to hear at once from readers 
who desire to dispose of above copies. 
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Paris 
ELECTROLYTIC DETECTOR OP-

ERATES RELAY. 
A method for making an electrolytic 

detector operate a relay has been devised 
by the well-known Paris engineer, 0. 
Rochefort.  In the detector we have a 
metal point and an electrolyte, with a bat-
tery connected with the  pole to the 
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metal and the (—) pole to the electro-
lyte.  When we connect the detector to 
the aerial, the resistance changes under 
the action of the rapid oscillations, and 
the dectector acts like  an  electrolytic 
valve, letting only one-half the wave to 
pass, that is, when the metal forms the 
+ pole, it is only the positive half of the 
current wave which passes and this acts 
on the telephone. In the diagram we use 
four detectors, 1, 2, 3, 4, with the metal 
shown by F', G', etc., and the electrolyte 
by F2, G2, etc. We connect G1 and 11 
together at E and to the end C of the 
oscillating coil.  A is the aerial and T 
the ground. An Oudin resonator can be 
used with close coupling. F2 G2 and H, 
I, are connected at J and K, which are 
starting points for a supply circuit from 
Q P, using the potentiometer M 0 and 
also a resistance R for modifying the cur-
rent. At T' is a telephone. When the 
waves cause oscillations in AT, there are 
given induced alternating impulses. When 
we have B  and C (—), the detectors 
give the valve action and detectors F and 
I now change their resistance. Detectors 
G and H act in the same way when C 
is -I- and B is (—). Thus at each alter-
nation there is always a change of re-

Krttrr 
sistance in the direct current circuit, so 
that we use all the effect of the waves. 
This causes an undulatory current in the 
direct current circuit K R M, 0 T' J 
during all the time of the waves. Placing 
a telephone at T' we can hear the sound, 
but the main value of the device is in the 
use of a sensitive relay at T', which can 
work a Morse register, or else an elec-
tric bell for showing the presence of sig-
nals, this having been much needed in 
order to avoid listening continually in the 
telephone. 
We can also use a resonator formed 

of a Tesla coil with a loose coupling in 
which the primary AT is not a shunt on 
the resonator but is an independent wind-
ing from it. 

AN ODD EFFECT. 
A somewhat unusual device for in-

creasing the effect of sound in a micro-
phone transmitter has been patented in 
France.  In general it is the custom to 
use a funnel shaped mouthpiece of vari-
ous forms so as to concentrate the sound 
of the voice upon the diaphragm, but here 
the contrary principle is adopted, and a 
disc perforated with holes is placed across 
the mouthpiece, as will be noticed at D. 
It carries the conical holes AA, of which 
a number can be used, say five or six 
around a circle.  It would seem that 
placing such a disc over the mouthpiece 
would act to cut down the sound, but 

ME —Faq 3,— 

practice shows that the contrary effect 
takes place, and that the action of the 
voice on the diaphragm is increased in a 
marked degree.  The exact reason for 
this effect is not clear, but we may sup-
pose that it is due to some extent to 
resonance which occurs in the chamber 
in front of the diaphragm, as this is now 
practically closed.  The disc A can be 
made of various materials such as wood, 
ebonite, or celluloid. A good method is 

a.m. •  •••• 
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to make it of plaster of Paris, in which 
is imbedded the metal cross, B.  This 
acts as a stiffening and the projecting 
ends of the metal B' can be used as 
clamps to fit the disc over the end of 
the mouthpiece. 

DUPLEX WIRELESS. 
The Marconi Company uses the fol-

lowing method for duplex wireless.  A 
gap in the transmitting circuit is bridged 
at intervals by projections on a rotating 
disc. A set of commutators are mount-
ed on the same shaft, and these act to 
connect the aerial directly  to ground 
when the transmitting circuit is bridged. 
At other times they connect the aerial to 
ground through the receiving apparatus. 
The periods during which the receiver is 
connected to the aerial are much longer 
than when the transmission takes place. 
An extra commutator can be added so as 
to short circuit the receiver during the 
period of transmitting, and separate aer-
ials can be used for receiving and trans-
mitting. The receiving apparatus is en-
closed in a metal case. The disc D and 
commutators Cl, C2, rotate on the same 
axis, so that when the projections S of 
the disc act to bridge across the gaps 
between the discs SD, S' D' in the trans-
mission  circuit,  the  commutator  C 
grounds the aerial A through the brushes 
B1 B2.  During the time between the 
transmission signals, the aerial is ground-
ed by the brushes of the commutator C2 
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through the receiver R. Thg discs at the 
sending and receiving posts are driven 
at the same rate by synchronous motors. 

NE W HIGH FREQUENCY 
DEVICE. 

Alternating currents of high frequency 
for use in wireless work are produced 
by the following device:  Two concen-
tric metal rings are placed inside a circu-
lar magnetizing coil C and in the position 
shown with reference to the magnetic 
field. Ring a is connected directly to one 

pole of a dynamo, and it is made in one 
piece. It can be water-cooled if need be. 
Ring b is formed like a commutator with 
various segments as seen in the plan 
view. We connect all the even numbered 
segments to the same terminal el and 
the odd ones to terminal e2, then join 
el to the end fl of the primary coil gg' 
of a transformer without iron, while e2 is 
joined to the other end, f2. The metal 
ring a is connected to the other pole of 
the dynamo. An arc is formed between 
the two rings a and b, and this arc takes 
a rapid rotation by the action of the 

yr' f  e 
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field. The effect is extremely rapid and 
comes to some thousands of turns per 
second if the arc is a strong one. The 
arc thus passes from bl to b2 in a very 
short time, and on account of the con-
nection of these segments with the trans-
former we have an alternating current in 
f 1 f2 and a succession of current inver-
sions which is extremely rapid, so that 
we take off a high frequency current 
from the secondary j. 

HIGH FREQUENCY OSCILLA-
TIONS. 

The Polyfrequency company gives a 
more complete account of their method 
for producing oscillations to which we 
referred some time ago. The device de-
pends on a somewhat curious phenome-
non, and it has the advantage of giving 
high frequency currents which are quite 
constant, and any amount of energy can 
be used with a very good yield.  Be-
tween two metal plates or other pieces 
there is a small gap which is filled with a 
thin layer of a poor 'conductor such as 
oil, or glycerine.  Gases can also be 
used.  This acts as a condenser placed 
in parallel with an oscillating circuit, and 
the layer between the plates is pierced 
by the high tension. A spark occurs, and 
this oscillatory spark has the property 
of reaching a high resistance quickly, 
when the conditions are favorable, so 
that the oscillations die out rapidly. 
Circular discs can be used (1) or annu-
lar discs (2) in pairs or in various num-
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bers (3). At (4) is shown a central disc 
with double gap formed by discs on eith-
er side. Either direct or alternating cur-
rent can be applied to the device. For 
wireless work the device influences the 
power used in transmission and thus we 
hear sounds in the telephone. This can 
be done by using pulsatory direct current 
or an intermittent current for feeding, as 

II  
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when a wave is cut in two. We choose 
the number of pulsations for which the 
telephone is most sensitive. The result 
can also be obtained by giving the elec-
trodes a movement which  causes  the 
spark to travel. The discs are made in 
sections of conducting and insulating ma-
terial (5), and a sound is heard in the 
telephone corresponding to the periodic 
interruption of the sparks. 
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FINISHING THE WOOD WORK 
OF WIRELESS APPARATUS. 

By GEORGE WORTS. 
Many wireless amateurs have tried 

with successful results and otherwise to 
finish the woodwork of their apparatus 
to correspond with the professional and 
businesslike appearance of that of the 
commercial companies.  The cause of 
most of the failures is ignorance in how 
to go about it. 
A short time ago the writer construct-

ed a receiving box of the most elegant 
pattern, using pure mahogany 5/8 inch 
thick and nickel trimmings throughout. 
Neither money, energy or time was 
spared in its construction. The box, up-

on assembling, was taken to an old Ger-
man carpenter kr instructions about fin-
ishing.  He immediately brought forth 
samples of his skill in the finishing art 
and offered to finish the box to have the 
appearance and beauty of an antique. 
All at a menial cost. But the writer was 
firm. He desired the experience of fin-
ishing the box himself.  The carpenter 
then kindly explained step by step the 
process involved in making mahogany 
beautiful.  The old fellow produced a 
jug filled with an odoriferous, red colored 
fluid which he smeared generously upon 
all parts of the box. The stain, he ex-
plained.  His instructions next were 
rather vague owing to his hopeless en-
tangling of German and Yankee.  But 
the writer followed as best he could. 
Upon the stain drying, a coat of filler 

was applied. Mahogany filler. It is pur-
chased in cans in a thick, soggy condi-
tion and is diluted in turpentine as it is 
used. It has the appearance of rich Ar-
kansas mud, only richer and redder. The 
filler's function is, as the name suggests, 
to fill the cracks and pores of the wood 
that the varnish may dry with an even 
lustre.  It dries fuzzy and. should be 
rubbed off as soon as the first appearance 
of setting is observed. 
Varnish is next applied, thinly, with 

intervals of two or more days between 
applications. 
Upon completion the box was a beau-

tiful red—mahogany red—but the grain 
was entirely obliterated by the thick coat 
of filler that should have been rubbed 
off.  The next box was finished along 
similar principles, only the filler was rub-
bed as it should be. The result was grat-
ifying. About three coats of varnish are 
sufficient.  It may be rubbed with pow-
dered pumice stone with sweet oil and 
then rotten stone to give it the beautiful 
hand rubbed finish. The foregoing de-
scription is the manner, with slight vari-
ations, in which expensive furniture is 
treated. 
Shellac is often used for semi-rough 

work, such as transformer boxes, helixes, 
etc.  It may be rubbed upon hardening 
with a jelly-like composition of turpen-
tine and beeswax.  This combination is 
the foundation for floorwax. It imparts 
a dull velvety finish that is desired by 
some. Varnish stains are not especially 
desirable, as they give a rather cheap ap-
pearance to apparatus.  Nevertheless, 
they are often used. 

(Continued on Page 527) 
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A Tuning Transformer 
By RICHARD H. FOSTER. 

END OF VV INDIN4  

The following transformer can very 
easily be made by any amateur, and it 
will be a valuable addition to any wire-
less station.  The expense is not much 
when compared to the cost of an ordi-
nary tuning coil. Absolute tuning as yet 
has not been entirely established, but the 
tuning transformer is a long step toward 
this end. Great care, however, should be 
used in building this transformer, as a 
short circuit would ruin its efficiency. 
The base is the first thing to make. 

This should be 20 inches long and 7 
inches wide, of fairly hard wood, about 
1/2 inch thick.  It should be level and 
perfectly smooth, so that the transfor-
mer will set flat. The primary coil should 
next be made.  The standard to which 
one end of the coil is to be fastened 
should be 6 1/2 inches high, and 7 inches 
long, and 1/2 inch thick. The coil should 
be fastened to as near the center as pos-
sible and when in place should be 1/2 
inch above the base. "ihe primary is fast-
ened to the standard as follows:  Ob-
tain a piece of wood about 5 inches in 
length and 1 inch wide, and fit this into 
the end of the coil which is to be fast-
ened to the standard. The piece of wood 
should fit the diameter of the coil very 
snugly. It is then nailed to the tube. It 
should of course be at the end of the 
tube. Fig. 2 may make this point clearer. 
A hole is bored through the center of the 
piece of wood and another right opposite 
on the standard. A screw is put through 
and upon screwing up, the tube will be 
found to fit the standard tightly.  The 
primary tube should be 8 inches long and 
5 inches in diameter. It is now wound 
with No. 22 D. C. C. copper wire. Un-
less a variable condenser is used both ter-

minals of the coil would be left dead, 
connections being made by means of the 
sliders. The tube may be made of stiff 
cardboard or fibre. A brass rod and slider 
should be mounted 1/2 inch above the 
coil. One end of the rod is fastened to 
the standard but the other end is left 
free.  The slider should be of a spring 
type as this helps to support the rod. 
Another slider and rod should be placed 
half-way down the side of  the  coil. 
Wires should connect these two rods with 
binding posts on the end of the coil. By 
referring to Fig. 1 all points will be made 
clear.  A small piece of wood can be 
placed under one end of the primary coil 
to support it if necessary. The standard 
should of course be fastened to the base 
as the primary coil is stationary. 
The secondary coil should  next  be 

made.  The standard is made the same 
as the primary one and the secondary 
coil is fastened to ic in the manner already 
described. The secondary coil should be 
about 8 ins, long and 4 ins, in diameter. 
This is wound with one layer of No. 29 
S. S. C. copper wire.  One end of the 
winding is connected to a binding post 
on the standard, and the slider is con-
nected in a like manner. The other end 
of the coil is dead. 
Another standard is then fastened on 

the end of the base board which is to 
hold the rod on which the secondary is 
to slide. The secondary standard is not 
fastened to the base. The rod should be 
about 20 inches long and should extend 
from the first standard through the pri-
mary and secondary to the last standard. 
A piece of wood is fitted into the other 
end of the secondary which holds the 
coil on the rod. See Fig. III. The sec-
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ondary should slide into  the  primary 
without touching anywhere. The whole 
thing can be stained and varnished to 
improve its appearance.  By refering to 
Figs. I and II, all doubtful points will 
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probably be made clear. With two slid-
ers on the primary very fine tuning can 
be accomplished, and the slider on the 
secondary will also be of help. 
To adjust: Move secondary up to the 

center of the primary and adjust sliders 
until signals come in loudest. Then move 
secondary back and forth, until the best 
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Fig. 3 

place is found.  The secondary slider 
may then be moved if, necessary.  Sig-
nals come in very loud with this type of 
transformer, and distant stations can be 
heard quite clearly.  Without question 
the efficiency of a station will be much 
improved with the use of this transfor-
mer. 

APARTMENT AERIAL POLE. 

I believe there are many ,experiment-
ers who cannot have wireless outfits be-
cause they cannot mutilate the roof in 
erecting aerials.  When I fitted up my 
station I thought of an iron pipe aerial 
pole that did not harm the roof at all. 
Procure a twenty-foot length of iron 

pipe, or any length that you desire, and 
bore two one-quarter inch holes in it, one 
two and one-half feet from one end of 
the pipe and the other three feet from 
the end.  The holes must be bored at 

right angles to each other. Now get two 
pieces of hard wood three. feet long and 
two inches wide, and about an inch thick. 
Screw these together at their centers at 

ME. 
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right angles and bore a half-inch hole in 
the center of the joint (Fig. 1). 
Next procure a long one-half inch bolt 

GILA S I hisuLAre ft. 

PIPE 

DOLTS 

SPACES 

BOLT 1.1 P 
Drop 

PIPE — 

SASE  B OAIrD p. 

and place it in the hole, and insert it in 
the end of the pipe. Now get two pieces 
of hard wood three feet long and two 
others three feet six inches long for 

(Continued on Page 648) 
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An Efficient Sending Condenser 
By MAURICE FRIEDMAN. 

In most cases the author of an article 
on wireless simply states that "for best 
results in sending, one should have a 
condenser shunted across the secondary 
of the induction coil."  As to capacity, 
material required, etc., the average ama-
teur is at a loss to know, especially if he 
desires to construct. 
Following the reader will find the data 

for a very good condenser. I have made 
one of this kind, and after experimenting 
for quite a while as to the number of 
plates to give the best results, I finally 
concluded that the following number and 
size are best for use on a one-inch coil: 
For other size coils the capacity of the 
condenser may be proportionately  in-
creased or decreased as required. 
First, procure six 8 inch by 10 inch 

clear glass plates cut as even as possible. 
Photo plates will also do.  If the latter 
are used, they should be washed with hot 
water and scraped to remove the gela-
tine. Then get 12 sheets of the best tin-
foil, size 6 inches by 8 inches, and coat 
both sides of each plate with it. Ordi-
nary glue may be used, but shellac is 
preferable. 
Be sure that you get all the air bubbles 

out from under the tinfoil. This may be 
accomplished by using a rubber print 
roller; if one is not at hand a rolling-pin 
will do. Also be careful not to scratch 
the tinfoil. 
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After the tinfoil is glued to the plates, 
they should be left to set over night. 
Next cut 7 pieces of tinfoil 2 inches 

by 4 inches, and fold over lengthwise so 
as to make the strips 1 inch by 4 inches. 
These strips are to be used for connec-
tions and are placed alternately between 
the plates and at opposite ends, when the 
plates are assembled, as in Fig. 1. These 
connections should not be glued to the 
plates, but merely laid between the plates, 
as directed above, when assembling. They 
should be laid in so that at least one inch 
protrudes from the edge of the plates 

for the purpose of making a connection. 
Now you will need two small binding 
posts to make these connections, one at 
each side or end, which ever you have let 
the strips protrude from. Assuming it to 
be the end, you must now punch a hole 
through the tinfoil strips and fasten each 
binding post to each stack  of  tinfoil 
strips. 

ME  -  

Now make make a box, size 9 inches by 11 
inches by 2 inches, to contain the con-
denser. These are the inside dimensions 
of the box. 
Next get 1 lb. of beeswax and 1 lb. 

of paraffine and melt the two together. 
Now pour about 1/4 of an inch in the 
box and when nearly hard lay the con-
denser in carefully and pour the rest of 
the solution in, being careful not to cover 
the binding post on each end. 
To avoid any unnecessary trouble I 

will suggest that you fasten a wire to 
each binding post before pouring in the 
remaining solution. 
Now bore a 1/8 inch hole in each end 

of the box and fasten a binding post in 
each hole.  To each of these binding 
posts fasten respectively the wires from 
the two inner binding posts, as in Fig. 2, 
thus leaving the nut on the outside of the 
box to make connections when the box 
is nailed shut. 

10. A. (0. A. 
The Wireless Associa-

tion  of  America  was 
founded solely to advance 
wireless. IT IS NOT A 
MONEY MAKING OR-
GANIZATION. Con-

gress threatens to pass a law to license 
all wireless stations. The W. A. 0. A. 
already has over 8,000 members—the 
largest wireless organization in  the 
world. Join it to-day. 
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EDITORIALS. 

The Editor is rather gratified with the 
results obtained so far to block Repre-
sentative Roberts' wireless resolution, an-
nounced in last month's issue. 
It will not come as a surprise to our 

readers to learn that the Editor received 
up to January 25th, over 9,000 protest 
letters from experimenters and amateurs 
all over the United States, in response to 
his call in the January issue. 

This not • only proves that MODERN 
ELECTRICS goes to nearly all interested in 
wireless, but also that its readers look up-
on wireless, not as a pastime or plaything, 
but take it very seriously, because they 
realize the importance of the new art. 
It will undoubtedly be of interest to 

the readers of this magazine to learn that 
MODERN ELECTRICS was the first monthly 
to call attention to Representative Rob-
erts' resolution. None of the competing 
magazines even knew .of the bill, which 
again, as usual, demonstrates that MOD-
ERN ELECTRICS, not only has the news, 
but gets it first, and more important than 
that, it looks out for the interests of its 
readers. 
There cannot be a shade of doubt that 

MODERN ELECTRICS to-day stands first in 
this country, as far as wireless is con-
cerned, and that it works for the interest 
of its readers. 
The Editor went single handed into the 

fight to oppose the new resolution, and, 
due to his efforts, over two hundred 
newspapers in the United States up to 
this date have responded, the majority 
being in favor of the experimenter, as 
they fully realize and understand the sit-
uation. 
There are some very interesting com-

ments of the press on the subject, and the 
Editor regrets that he has not the space 
to quote all of them. 
Some of the most important ones fol-

low below. 
The New York World says: 

"STIFLING  THE  WIRELESS  AMA-
TEUR. 

The amateur wireless operators, who pro-
test against Government interference with 
their free use of the air, appear to have a 
just grievance. Their action in defense of 
what they conceive to be their rights has 
been inspired by the resolution of Congress 
calling for a system of regulation for all 
wireless plants, and containing a threat of 
the restriction of wireless privileges to 
Government and commercial stations. 
It is surprising to learn that there are 

approximately 6o,000 amateur wireless sta-
tions in the United States.  Their number 
gives an idea of the avidity with which the 
American intelligence has seized upon the 
invention for experimental uses.  Out of 
such experiments may come valuable improve-
ments and not unlikely the final perfection of 
the new telegraph.  Wireless communication 
itself is the invention of an amateur." 
Says the New York Evening World, 

editorially: 
The  atmospheric  telegraph  operators 

have no wires to be tapped or to fall down, 
but at this present moment they are tan-
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gled up in prospective litigation which is 
bound to ensue from the resolution intro-
duced in Congress on December 17, calling 
for "expert" regulation of all wireless 
plants. 
This movement is directed against the 

amateur operators, who really comprise a 
majority of the actual experimenters and 
potential inventors in this open field of 
electrical science. 
There are at least i,000 amateur wireless 

operators in New York City alone.  Some 
of these are schoolboys, and many are self-
taught  young  men  employed  in some 
branch of electrical work. They have prim-
itive, often  home-made,  outfits, costing 
from $ro up.  Yet with such small and in-
expensive apparatus these amateurs are do-
ing most of the individual experimenting 
with the new and tentative wireless appli-
ances.  Indeed, many of the important in-
ventions which  the  commercial wireless 
companies are trying to monopolize to-day 
originated with these same amateur experi-
menters, who are giving up all their spare 
time to trying this and that novelty in "de-
tectors," "relays," "couplers" and "tuners." 
It is not so many years since Guglielmo 

Marconi himself was a schoolboy amateur 
sending  and  catching  feeble  "sparks" 
through the atmosphere, a few miles at a 
time, on the Salisbury Plain in England. 
Evidently the amateurs have the better 

of the argument, and it is doubtful if any-
thing can stop their experiments—at least 
until the public wireless telephone shall be 
an accomplished fact." 

The New York American says: 
Eight thousand "wireless" experimenters 

have drawn up petitions to Congress not 
to vote the "monopoly of the air" practi-
cally designed by the Roberts resolution 
calling for "a board to govern operation of 
all wireless plants." 
"This legislation would mean," said H. 

Gernsback, founder of the Wireless Asso-
ciation of America, "are erection of a new 
trust, and the suppression of developments 
and improvements in the newest means of 
communication. 
"Our association, which includes almost 

all the wireless experimenters, will send at 
once to Washington the petitions we are 
receiving from all over the country. There 
are 6o,000 experimental and amateur wire-
less stations in the United States. In New 
York City I,000 young men are studying 
and developing instruments. 
"It should be the duty of the Govern-

ment to encourage, not to throttle, devel-
opment of this cheap means of transmit-
ting intelligence.  We trace the movement 
toward this most reprehensible, retrogres-
sive, stultifying of monopolies to commer-
cial wireless interests.  They have some 
700 stations now in operation from coast 
to coast, and their instruments already are 
antiquated.  It would save them hundreds 
of thousands not to be required by compe-
tition and outside inventions to change 
their system." 

Says the New York Sun: 
"The amateur wireless operators are pre-

paring to defend what they consider their 
rights. 
"The editor of a publication devoted to 

the interests of the wireless amateur has 
received eight thousand letters from ama-
teurs protesting against the restriction of 
wireless rights to Government and com-
mercial stations, which they fear will be 
the outcome of the resolution. It is on the 
ground that the wireless has been largely 
perfected by amateurs that the latter base 
their claims to consideration.  They say 
that they are the only ones actively inter-
ested in experimenting with new apparatus, 
because they can do so on a small and in-
expensive scale. 
"In fact the amateurs twit the profes-

sional wireless men with being behind the 
times, and declare that the much talked of 
interference with the work of the regulars 
by amateur senders is very largely a myth. 
They say that a really good wireless man 
finds individuality in a spark just as he 
would in a voice, and that just as a man 
in a crowd where many are speaking can 
distinguish and understand the words spok-
en by the particular voice in which he is 
interested, so a good wireless man can 
concentrate his attention upon the particu-
lar message which is meant for his ear. A 
good operator, say the amateurs, has no 
difficulty in 'reading through' six mes-
sages." 

In a long article the Boston Transcript 
says: 
"GOVERNMENT SOMETIMES OF-

FENDS. 
"The virtue is not all on the side of the 

Government in this situation, as developed 
from the records of the Department and 
the commercial companies as furnished Mr. 
Roberts. There are instances, and they are 
not rare, when the Government operators 
have presumed somewhat on their rights 
and have held on for an unreasonable time 
and have seriously crippled the workings 
of the commercial plants.  In some in-
stances these interferences have gone so 
far as to lead to serious consideration of 
the proposition to have the Government 
alone operate all stations in certain sec-
tions of the Atlantic seaboard on the under-
standing that commercial messages could 
be sent under restrictions and for hire at 
certain hours." 

The New York Independent quotes: 
In the quarrel between the Government 

wireless operators  and  the  high school 
boys who make and work their own ama-
teur appliances we are with the boys.  Of 
course, there may be rules to govern the 
business, but they should be very liberal. 
There need be no interference, and these 
boys are the hope of future invention.  It 
is magnificent that hundreds of them have 
left football for electricity, and hundreds 
of others for aviation. 



524  M O DERN ELECTRICS 

Hundreds of other papers with similar 
comments have been received, and it 
would seem from the sentiment express-
ed in them that America doesn't need just 
yet a wireless law. In a long letter to the 
New York Times, the Editor of this 
magazine explains the situation as fol-
lows: 
"Mr. E. N. Pickerill, chief operator of 

the wireless station on top of the Waldorf 
Astoria, in the heart of the greatest wire-
less district in the world (there are over 
I,000 wireless stations in New York City) 
according to his own statement, is working 
his set day and night and handles hun-
dreds of messages daily without any in-
terference or trouble whatsoever. 
"The truth is that the inefficient operator 

blames all his shortcomings on the inno-
cent amateur. 
"It is always the amateur who is at fault. 

Nobody has ever heard of a case where 
commercial or Government operators "in-
terfered" with each other—ano their ap-
paratus are about 5,000 times as powerful 
as those of the average amateur. 
"Is it not imposing on the common sense 

of the public to make it believe that a man 
who is shouted at from across a river from 
another man, complains of the buzzing of 
a fly ten yards distant, his complaint being 
that the fly makes so much noise that he 
cannot hear the other man? 
"History has never known a useful art, 

which did not adjust itself to prevailing 
conditions, and  wireless  telegraphy and 
telephony—the cheapest means for commu-
nication, especially in a country of such 
great distances as the U. S., will be the last 
to let itself choke off by a foolish legisla-
tion in order to put a mighty tool in the 
hands of a coming wireless trust, who could 
dictate its own terms as to the use of the 
ether." 

So far, it would seem, the chances for 
the experimenter and amateur are decid-
edly in their favor, but the fight is only 
half won as yef. 
To win and to defeat the Roberts res-

olution it will be necessary that you write 
AT ONCE a letter of protest to your 
local representative in Washington. If 
you are not a citizen, have your brother 
or father write for you, but you must do 
it at once—to-day—as the time is short. 
Remember that in opposing this bill 

you are working for a just cause, and 
some day you will be proud to remember 
that you were one of the pioneers to es-
tablish wireless in this country. 
When writing to your representative 

it may be well to state that you are in fa-
vor of the Peters wireless bill, which was 
printed on page 476 of the January issue. 
This bill is a just one, and the only one 

that has any scientific foundation. 

As will be recalled, Mr. Peter's bill 
provides that it will be a punishable of-
fense 
(a) To originate and transmit a false 

wireless message, purporting to be offi-
cial, and (b) to commit and radiate 
electro magnetic waves of lengths be-
tween 375 meters and 425 meters in 
wireless telegraphy, except when com-
municating with an official station. 

Two mistakes were made in our last 
month's advertisement.  The name of 
our new book is, "How to Make Wire-
less instruments." The number of pages 
is 94 —not 64. 
The supply is limited—only about 600 

out of 3,000 of this edition left. If you 
have not this excellent book as yet, order 
it at once. 

SIMPLE DEVICE FOR WIRELESS 
BEGINNERS. 
By RAY PAGE. 

The most common device in use for 
beginners of wireless telegraphy is the 
buzzer.  Although the buzzer will pro-
duce a sound something like that which 
is heard from the wireless instruments, 
it will not give the exact sound. Conse-
quently, when a student leaves behind 
him the buzzer, and takes hold of the 
larger instruments, he finds that there is 
quite a difference in the sound of the 
wireless instruments than that produced 
by his buzzer. Therefore much time is 
lost in accustoming himself to the new 
sound. 
About the best imitation of the real 

thing can be obtained by using nothing 
more than an ordinary twenty (20) ohm 
relay, and a pair of head phones. Sev-
enty-five ohm receivers will work very 
well. 
First reverse the contact screws on the 

armature of the relay, which will pro-
duce a buzzing sound, instead of the 
click. You have now converted the relay 
into a buzzer which, if properly adjusted, 
can be made to represent the sound of 
nearly any station's spark desired. 
The buzz not being loud enough to be 

heard distinctly, necessitates the use of 
the phones. 
The student, by studying the diagram, 

can see just how relay, head phones and 
Morse key should be wired. Two batter-
ies of the ordinary dry cell type are effi-
cient. 
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This relay buzzer, if used in the schools 
teaching wireless telegraphy, will be 
found to be a great improvement upon 
the buzzer, which is now being used. 
In the class room, one relay buzzer 

can be connected to several head phones, 
thus enabling an instructor to give indi-
vidual instruction. 
It also does away with the noise that is 

produced by a few students practicing 
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upon the ordinary buzzer. With the re-
lay buzzer students can send and receive 
in the same room without -interference" 
to one another. 

A NON - HYDROSCOPIC  COM-
POUND FOR HIGH TENSION 

CONDENSERS. 
By GEORGE F. WOR1S. 

Leyden jars are being almost univer-
sally discarded by wireless experiment-
ers on account of the very undesirable 
brush discharge, or "brushing," as it is 
commonly called.  This discharge takes 
place in the form of an ultra-violet light 
one-eighth to one-half-inch high around 
the top of the tinfoil, and is supposed to 
be very detrimental to the efficiency of 
an outfit.  Plate glass condensers, if 
properly constructed, will eliminate en-
tirely the brush discharge, besides occu-
pying much less space and allowing of 
more perfect insulation. 

To  INSTRUMENTS 
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Upon assembling the condenser plates, 
tinfoil and lead ins, it should be treated 
with the greatest care, for in the "cast-
ing" lies the efficiency of a condenser. A 
plate glass condenser to produce maxi-
mum results should be boiled in a non-
hydroscopic solution tili all moisture is 

driven out and air bubbles cease rising. 
Paraffine is good. A receipe is given be-
low that is much better than plain par-
affine.  It may be used on all work re-
quiring high grade insulating—as receiv-
ing condensers, woodwork for helices, 
bases, etc.: 
Paraffine    16 oz... 
Powered rosin     oz. 
Beeswax   8 oz. 
Sealing wax.    4 oz. 
Asphaltum   1 oz. 
The ingredients should be dissolved, 

by boiling, in the order given.  When 
hard the compound is a light sepia color. 

SELECTIVE DETECTOR BOARD. 
By R. FULTON ADAMS. 

The present drawing shows a conve-
nient and quick way of connecting up 
wireless receiving instruments in differ-
ent ways, which may be of interest to 
some of the readers of MODERN ELEC-

S,IDERS O N T UNI NG CO.,-

TRICS.  All the binding posts, switches, 
etc., are mounted on a board of conven-
ient size (about 12 x 15 inches).  The 
dotted lines show how binding posts are 
wired on under side of board.  In cen-
ter of board is shown  a three-point 
switch with which either of the three 
detectors, electro-lytic, silicon or carbo-
rundum, may be thrown in circuit. 
To use the electro-lytic detector the 

three-point switch is thrown  over  to 
point No. 1, as shown, then close switch 
between battery and potentiometer and 
adjust potentiometer until hissing sound 
just ceases in 'phones. As no potentio-
meter nor battery is needed for the sili-
son detector, proceed as follows: 
Throw three-point switch to point No. 

2, which brings silicon detector in cir-
cuit; then open switch between battery 
and potentiometer, which throws battery 
out of circuit, then move slider of poten-
tiometer to the left as far as it will go, 
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or, until it rests on last turn of wire (if 
you are using a wire potentiometer), thus 
cutting out all resistance.  Then adjust 
detector, tuning coil and variable con-
denser until signals are loudest. 
Of course positions of tuning coil, 

variable condenser, etc., may be easily 
changed, as all connections are made by 
binding posts. 

WIRELESS vs. LONG DISTANCE 
TELEPHONE AND TELE-

GRAPH. 
Cleveland Correspondent 
MODERN ELECTRICS. 

"C. Q. D." is a combination, which is 
familiar to us all, but to hear this in the 
air at an unexpected moment, followed 
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"  WRireK OCCuPrED 

by a distress message, has a greater mean-
ing than this group of letters appear to 
have, to the average person. 
On the morning of December 10, came 

this "C. Q. D." from the W. B. Davock, 
of the Vulcan Steamship Company, 
bound for Buffalo, and was picked up by 
a commercial station, located in the Scho-
field Building, Cleveland, Ohio, which 
reads as follows: 
From the steamer W. B. Davock: 
"Davock has been running through 

light wreckage for about fifteen miles 
above Long Point. Abreast Long Point 
passed metallic yawl boat painted green 
and full of water. Could not make out 
name.  Do you know of any wreck on 
this vacinity?" 
The wreckage was that of the Mar-

quette & Bessemer No. 2 Car Ferry, 
bound for Port Stanley.  Later there 
came a telegraph message from Ashta-
bula, saying that the Car Ferry was 60 
hours overdue, and this telegram was fol-
lowed by a long distance telephone mes-
sage from Conneaut, saying that no doubt 
the Marquette & Bessemer No. 2 was a 
wreck. By looking at the map, you will 
see how it all worked out, wireless re-
ceived the news first, telegraph next, fol-
lowed by telephone. 

" " Marrespubrurr 

Dear Fips: 
I have a silicon detector and it is very 

sensitive; when my sister talks at the 
top of her voice she knocks it out of com-
mission, and I would like to have you 
give me a good remedy for curing this 
nuisance. 
Please answer. 

FRANK W M. MANN. 
Saratoga, Cal. 

The above seems to be a very acute 
complication of homo-interference. 
I would advise to equip your sister 

with a "tuner," which would probably 
tune her from the top, to the bottom of 
her voice.  Furthermore, attach a "cut-
out" to her. This will surely make her 
cut-out the interference. If she does not 
own a "switch' already, (?) equip her 
with one. She'll be "switched" for fair, 
then, and the nuisance will stop. 

A FIRE ALARM SYSTEM. 

By GEORGE F. WORTS. 

Referring to the January number of 
MODERN ELECTRICS, experimental de-
partment, in which a sketch was given 
of a fire alarm release; a wiring diagram 
is given below for a system of fire pro-
tection using this release. An annuncia-

ALT,    a7N,Ar-
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tor is needed with as many points as 
there are alarm contacts. Also a large 
bell and set of batteries, ordinary annun-
ciator wire may be used for wiring. The 
heat from a fire will melt the wax and 
close the circuit of the contacts, affect-
ed by the combustion. This will regis-
ter on the annunciator and ring the bell. 
The switch may be thrown off while ad-
justing the contacts, etc. The bell should 
be placed where it can be heard all over 
the house and the batteries, switch and 
annunciator placed near for converience. 
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TO USE COMMON TELEPHONE 
RECEIVER FOR WIRELESS. 

By GEORGE M. BROWN. 
I have found that a common telephone 

receiver with a large permanent magnet 
is in reality the best for wireless use, as 
the permanent magnet is stronger and the 
soft iron poles are larger, giving more 
winding space than other phones.  The 
reason they are not used universally is 
that their weight is too much for com-
fortable use and their bulkiness makes 
them unhandy. I have largely overcome 
these faults by balancing a receiver's 
weight with an iron weight. 
Of course I rewound my receiver for 

a higher resistance, as it was only 75 
ohms.  I did this, using 1,000 feet of 
number 50 single silk covered copper 
wire. I then procured a small pulley, P, 
Fig. 1, and fastened it securely to the 
ceiling (C, Fig. 1), directly above my 
wireless table. I then took a light cord 
about 12 feet long, or the distance from 
my table to the pulley, and back one-quar-

A Fig. t 

ter this distance again (D, Fig. 1), and 
passed it over the pulley and fastened 
one, end of the weight (W, Fig. 1), 
which is a lead or iron chunk, weighing 
one ounce less than the receiver (A, Fig. 
I). 
I then  found a point (B, Fig. 1), 

where the weight of the ends of the re-
ceiver balanced and screwed a small 
screw eye into it, as shown. I now fast-
ened the other end of the cord to the 
screw eye. The receiver now practically 
weighed but one ounce.  But as it is 
handier to have a head band and have 
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both hands free, I made one as follows: 
I bought a piece of hard strap brass 

one inch wide and one foot long, and 1/16 
of an inch thick. One inch from one end 
I bent it as in Fig 2, and bored a 1/8 
inch hole in each corner of the straight 

Fig. 2 

part, shown at B, Fig. 2. I now bored 
4 corresponding holes (H, Fig. 3) in the 
receiver shell just back of the screw cap 
with a 3/32 inch drill. I now screwed 
the brass strap to the receiver with four 
screws, 5/16 inch long.  These screws 
(6-32 or 8-32 thread), are fastened in-
side with 4 nuts, which makes the head 
band very secure. 
Bending the rest of the head band to 

fit my head finished it. I find that the 
cord that holds the weight of the receiver 
is not in the way in the least, as the 
movements of my arms in adjusting the 
wireless instruments are all below it. 

FINISHING THE W OOD WORK OF 
WIRELESS APPARATUS. 

(Continued from Page 518) 

The mahogany stain mentioned in this 
article may be made by mixing roselake, 
dry (purchased at any paint store), with 
water. The solution should be a heavy 
one. 
The kinds of wood to use are of course 

dependable upon the desires of the ex-
perimenter. The writer, however, would 
strongly  recommend  mahogany.  Its 
higher price is a drawback but its adapt-
ability and easy workability make it es-
pecially desirable.  Besides, its elegant 
appearance makes it a requisite to any 
wireless experimenter's table.  Oak is 
often used, as it can be stained any one 
of a number of colors and still show its 
grain to good advantage. 
Slate, used in bases, switchboards, etc., 

can be changed from its original color 
to a rich ebony black be merely rubbing 
with an oily cloth or waste. 
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TO SMOOTH GLASS EDGES. 
There are several ways to do this. The 

easiest way is to hold the glass against 
a fine grindstone and use plenty of wa-
ter. The glass must be held tight against 
the stone and keep the edge tilting from 
side to side. 
Another method is to lay the glass on 

a table and allow the end of the glass to 
project about two inches over the edge 
of the table. Hold the glass down with 
one hand to prevent it from slipping and 
with the other work down the edge with 
a whetstone and oil or a piece of carbo-
rundum. 

BATTERY WAX. 
Amateurs making their own batteries 

have good use for the following: 
For the upper edges of glass cells there 

is nothing better  than  hot  paraffine 
brushed about the upper edge to pre-
vent the salts from creeping out.  The 
paraffine can be colored with red-lead, 
green dust, or powders of any colors de-
sired. 
For dry batteries the following black 

wax is used. It is composed of: paraf-
fine, eight parts; pitch, one part; lamp 
black, one part.  Put these ingredients 
in a pot and stir until well mixed. Ap-
ply with a small paint brush while warm. 

HARD CEMENT. 
A medium hard cement is made of: 

plaster of Paris, six parts; fine sand, two 
parts; dextrine, two parts.  Mix with 
water until soft, then work with a trowel. 

SOFT CEMENT. 
This is commonly known as asbestos 

cement. It is a heat proof cement and is 
made of: plaster of Paris, five parts; 
pulverized asbestos, five parts. Add wa-
ter enough to make a soft paste and mix 
with a trowel. 
Contributed by A. S. MACDONALD. 

HO W TO MAKE A RHEOSTAT. 
A very good rheostat which can be 

:,sed for regulating the speed of motors, 

etc., and also for wireless work so as to 
regulate the current of the batteries, can 
be easily made by following the direc-
tions and drawings. 
The material necessary for making 

the rheostat are: a piece of round wood 
4 inches in diameter by 1/2 inch thick, 
cored out as shown in Fig. 2a; a box of 
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brass-headed tacks, 5 feet No. 20 B. & S. 
bare German silver wire, a box of small 
tacks 1/8 of an inch long, 3 binding posts, 
and a piece of wood 2 1/2 inches long, 
by 3/8 inch wide, by 1/8 inch thick. 
About 3/8 of an inch from the edge of 

the base make a hole large enough to put 
Bel. on ViffW 
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one of the binding posts through. About 
an inch from this make another hole and 
put another binding post in this hole also. 
About 3/4 of an inch from this binding 
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post nail one of the brass-headed tacks; 
these tacks are pretty long and will go 
through to the other side, but they should 
be bent over after the wiring has been 
put on. The wire should be fastened on 
the board by the little tacks. Before put-
ting the wire on, twist it around one of 
the binding posts and then put on the 
wire as shown in Fig. 2. After the wire 
has been put on as far as the last tack, 
wind it around the tack and then cut the 
wire off, and bend the tack over. Then 

TACK 

fasten a piece of wire around the other 
binding post and connect it with the bind-
ing post in the center of the board. After 
this is done make the handle. The han-
dle can be made from a piece of brass 
3 inches long and 1/16 inch thick cut 
as shown in Fig. 1. A rubber post, pro-
cured from a supply house, is screwed to 
-the free end of handle.  After this is 
made make a hole about 1/4 of an inch 
from one end. This hole should be large 
enough so as to allow the binding post 
in the center to go through. 
After this is done put the nut on the 

center binding post, and wind a piece of 
wire around the part of the screw which 
projects out of the nut. On top of the 
wire screw another nut. This will keep 
it from becoming loose. 
Contributed by 

W ILLIAM DETTMER. 

SIMPLE SILICON DETECTOR. 
I have just procured a January Mon-

ERN ELECTRICS. It is certainly fine, es-

pecially that New Experimental Depart-
ment.  I am very much interested in it. 
I noticed in thy January issue an article 

on a simple detector which is quite clever. 

I would like to add one thing to same, 
and it will, I am sure, make the detector 
still more efficient.  By looking at the 
diagram you may see that instead of re-
moving the cover for good just take out 
the small push button and insert or im-
bed therein a nut of the binding post of 
a battery. Next take a post of the bat-
tery and after filing it to a point screw 
in the nut. Then bend the largest spring 
up quite high and set the  piece  of 
silicon on lower spring. Now place cover 
on and screw the post down so that the 
spring makes a contact with the silicon. 
By means of this little addition the effi-
ciency of the detector is increased, for 
after connecting it up you may adjust 
it through a wide range. 
Contributed by 

MAX MILLER. 

REVERSING SWITCH. 
First obtain a double  pole  double 

throw switch. 
To wire the switch cross connect the 

wires as shown. 
Run wire a from pole c to pole d and 

wire b from pole e to pole f. 
When the switch is in the position as 

shown, the current will flow in in one 
direction, and if it is thrown over the 
current flows in the opposite direction. 
Contributed by 

DEAN REYNOLDS. 

AN ELECTRIC TIME SWITCH. 
An electric time switch can be made 

very easily that will open or close a cir-
cuit at any desired time by the following 
arrangements: 
Take an alarm clock, a dollar clock 

will do, and put a strong string or cord 
around the winder of the alarm, so that 
when the alarm goes off it will wind up 
the cord. Then take a switch of the base 
type and fasten to a suitable support so 
that the clock can stand parallel with it. 
Put a loop in the other end of the string 
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that is fastened on the clock and slip over 
the switch handle. The clock must also 
be fastened so that it will not tip over, 
the alarm wound and the string drawn 
taut. Another string must also be fast-
ened to the handle or a nail put in the 
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wood so that the switch can not be pulled 
over the contact point. When you wish 
the circuit to be closed, turn the pointer 
of the alarm to the desired time. When 
the alarm goes off at the time indicated, 
the •string will wind up and  pull the 
switch on the contact.  If the circuit is 
to be opened instead of closed, the string 
or nail must be removed so that the 
switch can be off the contact. The string 
is the handiest as it can be adjusted so 
that the switch will come on the contact 
or over it. The arrangement of the ar-
ticles are shown in the illustration. 
Contributed by ROYAL E. TERHUNE. 

NOVEL TUNER. 
As I wished to try a new detector and 

had no tuning coil I thought of a substi-
tute. I took a secondary of a small coil 
which was wound with bare wire and 
scraped off the paraffined paper. Using 

M .E. 

a small copper wire as a slide and con-
necting one end of the layer of brass wire 
to the aerial this simple tuning coil work-
ed with great efficiency.  With only a 
small indoor aerial and a 75-ohm phone 
it received a distance of about twenty 
miles. 
Contributed by  T. McC. 

A VARIABLE SENDING CON-
DENSER. 

By FRED WADSWORTH. 
The price of an adjustable sending con-

denser of the Leyden jar type generally 
prohibits its use in the amateur station, 
and it shall be the purpose of this article 
to describe such a condenser that will 
stand the discharge of a large induction 
coil or transformer up to one-half K. W. 
capacity, and yet be within the means of 
the average amateur. 
First procure a glass jar five by eleven 

inches, one strip of spring brass (or even 
tin) about No. 22 gauge, five inches wide 
and sixteen inches long, another piece 
four and a half inches wide and about 
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twelve inches long. Fit the longer piece 
on the inside of the jar touching the in-
ner surface at all points, solder a small 
rubber-covered wire to this plate and 
bring the wire up through a hard rubber 
or paraffine-soaked wood cover, as one 
terminal.  Make the other plate into a 
cylinder one-half or three-quarters of an 
inch smaller in diameter than the other 
plate and fasten a square or round brass 
tube to the exact center of the cylinder, 
this rod is to form the other terminal 
and to pass through a well-fitted brass 
bushing as shown in the sketch.  This 
rod is provided with a hard rubber han-
dle to lift the inner cylinder up or down 
and so vary the capacity by varying the 
intermeshing surfaces.  Two small 
springs pressing against the rod will keep 
same from moving of its own accord. 
When the inner cylinder is correctly cen-
tered and the opposite surfaces are the 
same distance apart all the way round, 
the jar is filled with paraffine oil or boiled 
linseed oil, to such a height that the oil is 
higher than the outer plate by one inch. 
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The condenser is now ready  for use. 
When more than one is to be used, the 
adjusting rods are connected together by 
a hard rubber strip and thus the capacity 
of each jar is increased or decreased in 
the same ratio at the same time. With 
the aid of this form of condenser very 
accurate tuning of the sending apparatus 
may be obtained as will be shown if a 
hot-wire ammeter be placed in the aerial 
circuit.  Another fact of importance in 
connection with the above condenser, is 
that the dielectric is self-healing and 
when the insulation is broken down at 
any place between the plates, new oil im-
mediately fills the place where the rup-
ture has occurred.  If made carefully 
this condenser can not fail to give satis-
faction. 

IMPROVED SILICON DETECTOR. 
The accompanying sketch shows an 
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improvement on the silicon detector de-
scribed in the December issue.  Instead 
of just a hole in the arm carrying the 
crystal, a slot is used, and this allows 
more points on the silicon to be brought 
under the brass point. 
Contributed by 

ROY WARNER. 

AN INEXPENSIVE LEYDEN JAR. 
Procure  six-inch test tube, which 

may be had at any supply house for a few 
cents.  Cut a piece of tinfoil 4 inches 
long and wide enough to fit around the 
tube with a lap of about 1/4 inch. Shel-
lac the tube on the outside to within 2 1/2 
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inches of the top. Wait a few seconds 
until it begins to harden, then apply the 
foil smoothly on the glass tube.  The 
foil should extend 1/2 inch past the tube 
and then bent inward so as to cover the 
bottom.  Make a saturated solution of 
ordinary salt in water and fill the tube 

till the liquid is on a level with the outer 
coating of foil. Cut a piece of stout cop-
per wire about an eighth of an inch thick 
and 6 1/4 inches long.  Solder a me-
tal ball on one end which may be taken 
from the end of a brass curtain pole, and 
is 1/2 inch in diameter, or make the wire 
6 3/4 inches long and turn about 1/2 
inch of the end over a pencil or other 
round implement. I would advise the use 
of the metal ball, as it increases the effi-
ciency and looks of the apparatus. 
Hold the tube so that it will stand 

straight and hold the wire so it will touch 
the bottom of the tube and be in the 
center of the tube.  Then pour melted 
paraffine into the tube up to the top. 
Hold the wire until the paraffine has 
hardened.  If paraffine can not be ob-
tained candle wax would do.  Connect 
the Leyden jar as in Fig. 1 and a crack-
ling blue spark will jump the gap. The 
spark gap must be about 1/4 inch on a 
1 inch coil, as the Leyden jar increases 
the thickness and decreases thz length of 
the spark. I have made several of these 
jars to work with a 1-inch coil and have 
found that they worked so well that I 
have discarded my glass plate condenser 
in favor of the jars. More than one jar 
may be connected, as ir Fig 2, with in-
ct eased efficiency. 
Contributed by 

E. DESSIOR. 

A HOME-MADE VARIABLE 
CONDENSER. 

Get two boards 1/4 to 1/2 inch in 
thickness and about 6 inches by 8 inches. 
They must be smooth and perfectly flat. 
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Give each a coat of shellac and, leaving 
a half-inch margin, cover one side of 
each with tinfoil, bringing a strip out for 
connections.  Around one board place 
two rubber bands or strips of tape (Fig. 
1).  The connection with  the  tinfoil 
should be made by  folding  the  lugs 
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around the edge of the board and fasten-
ing the wires leading from them to each 
board, so that connection will not tear 
(Fig. 2). The condenser is completed by 
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placing the other board on the rubber 
bands so that the tinfoil surfaces will be 
toward each other. The capacity is reg-
ulated by sliding upper board to right or 
left (Fig. 3). A side view of condenser is 
shown in Fig. 4. To get more capacity 
make three or four of these units and 
connect in multiple. 
Any of the diagrams shown in M. E. 

may be used. 
Contributed by 

H. H. HAMMERLY. 

A HELIX CLIP. 
An efficient helix clip may be made 
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BRADS. 

E 

- BtsJo,Ny Poor 

SHEET CopPER 

SPPINIQ CLOTHES PIN. 

-rty 1-

from an ordinary spring clothes pin. 
Fasten a thin piece of sheet copper on the 
inside of each jaw of the pin, using 
small brads, and let one piece lap back, 

ELECTRICS 

on the outside of the pin, for about half 
an inch. Solder a flat head 8-32 machine 
schew (Fig. 1) on to the over-lap and 
screw a nut from a "dead" dry cell on 
this to form a binding post.  This clip 
may be used on small wire by putting an 
extra thickness of copper on each jaw. 
Contributed by 

LEE GRAVES. 

SIMPLE WEHNELT INTER-
RUPTER. 
By D. ADAMS. 

This interrupter is very simple and 
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easy to make, but it will give as good 
r.sults as those which are a lot harder 
to make. 
First procure an old battery jar and 

the carbon to fit it. This must be of the 
design shown in Fig. 1. 
Next procure a brass rod, preferably 

1/8 of an inch in diameter and about 15 
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inches long, and a piece of glass tubing 
having an inside diameter just large 
enough to admit the rod and about 10 
inches long.  Close the end of it by 
heating the end in a flame in such a way 
so that the brass rod cannot project past 
that end of the tube.  Then get a cork 
large enough to fit into the hole in the 
top of the carbon.  Bore a hole in the 
cork just large enough to admit the glass 
tubing. Make this as snug a fit as possi-
ble so that the elevation of the tube in the 
jar may be adjusted. On top of the rod 
solder a lead weight. This automatically 
feeds the brass red down as it is eaten 
away.  The solution consists of 9 parts 
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water and 1 part sulphuric acid.  Place 
enough of this in the jar to cover about 
one inch of the end of the carbon. As-
semble the parts as shown in Fig. 1. 
You may make your spark stronger by 
raising the tube in the jar, but it is best 

Mt. 
G 

to keep it about one inch.from the bot-
tom.  Keep the electrodes in your gap 
about 1/8 an inch apart and you will get 
the best results. Connect up your set as 
shown in Fig. 2, winding the wire from 
the key about the brass rod (Fig. 2), 
and connect the wire from the primary 
of the coil to the screw on top of the car-
bon. It it always best to use a fuse block 
as shown to prevent accidents to the in-
terrupter. This interrupter will do very 
satisfactory work on from 110 V. A. C. 
Be sure to screw the vibrator down tight 
before using coil. 

TO CONSTRUCT A TUNING 
COIL SLIDER. 

If no square rod can be procured in 
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your city, the following is a good way to 
proceed: 

Materials—Round brass rod of any 
length, and about 3/8-in. diam.; one piece 
sheet copper  3.5x7,-in. of sufficient 

springiness to suit; one steel ball about 
diam.  Instructions—First ham-

mer the copper to make it springy, then 
bend it around the brass rod (see Fig. 
1). 
Fasten a wire along the length of the 

coil to keep the slider on to the polished 
surface of the wire as shown in Fig. 2. 
Bore a hole in the copper at one end 
(see Fig. 3) a little smaller than the ball, 
so that the ball will revolve without slip-
ping through. I have made one. of these, 
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and it works very well; sliding very 
evenly and easily.  Contributed by 

A. TODD. 

A GOOD TUNING COIL SLIDER. 
The illustrations show a very good 

E 

B RASS 

slider, making positive contact  at all 
times. 
As the illustrations are clear, no 'ex-

planation is necessary. 
Contributed by 

RALPH STAEHLL 
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ailrgrapil Tontrst 
Our wireless Station and our Laboratory Contest will be continued every month until further notice.  The 

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

PLEASE NOTE THAT THE DESCRIPTION OF STATION MUST NOT BE LONGER THAN 250 
WORDS, AND THAT IT IS ESSENTIAL THAT ONLY ONE SIDE OF THE SHEET IS WRIT-
TEN UPON.  SHEET MUST BE 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 is also advisable to send two prints of the photograph (one toned dark and one light) so we can 
have the choice of the one best suited for reproduction. 

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

FIRST PRIZE. THREE DOLLARS 
Enclosed please find flashlight of my 

wireless equipment with which I have 
been able to transmit messages for a dis-

tance of four to five miles, and to re-
ceive for a distance of thirty miles. 
The transmitter consists of an E. I. 

Co.'s 2-inch coil, sending helix and a set 
of their very excellent adjustable con-
densers.  The current required to run 
the coil is obtained from a storage bat-
tery of twelve volt, sixty ampere hour 
capacity. 
The receiving instruments consist of a 

double slide tuning coil of 350 meters ca-
pacity, Electro-lvtic and silicon detectors 
being used in preference to all others. A 
pair of receivers of 1,500 ohms resistance 
and a fixed and adjustable condenser 
complete the outfit. 
The aerial is composed of two phos-

phor bronze wires running from the 
bridge of the house to pole located thirty-
five feet from the ground at a distance 
of eighty feet from house. 
Without the help of M ODERN ELEC-

TRICS I doubt if I should have been able 
to obtain such very excellent results. 
New Jersey.  ARTHUR HANSON. 

HONORABLE MENTION. 
Enclosed you will find a photograph of 

my wireless apparatus, which I have in 
my home in Brooklyn, which consists of 
receiving and sending. 
For the receiving I have three detec-

tors (on the left of picture), one selec-
tive tuner (ort the right of picture) ; one 
potentiometer  (in  back  of  tuner). 
The  small  switch  on left of pic-
ture  is for  cutting  out  receiving 
battery; a little more to right is the 
antennae switch for receiving and send-
ing; (in the center) is the switch for de-
tectors (carborundum, silicon aand peri-
kon).  I use one pair of 3,000, one pair 
1,500 and one pair of 75 ohm receivers. 
For sending I have a heavy wireless 

key (to the right of picture), twelve two-
volt storage batteries, which are in bot-
tom of cabinet. 
One switch to throw off battery cur-

rent (left of key). 
I have an antennae of eight strands, 

each 100 feet long and 4 feet apart, and 

75 feet from ground to top of pole. My 
wires run horizontal. 
I have my instruments in a mission 

cabinet. 
One four-inch Rhumkorff jump spark 

coil, which I have put in place of one 
shown in picture, which is a three-inch 
box pattern.  Eight one-quart Leyden 
jars. One E. I. Co. spark gap. 
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I also have a telegraph line attached 
to my instruments. 
Get very good results from carborun-

dum, such as (A. X., D. U., and Pabst's 
Brewery, Milwaukee). 
Brooklyn, N. Y. ARTHUR CHANDLER. 

HONORABLE MENTION. 
Enclosed please find photo of my wire-

less station. 
For receiving I use two 1,000 ohm 

receivers.  At right hand corner is my 
double slide tuner of 1,000 meters; be-
side it is row of detectors, electrolytic, 
carborundum, molybdenite and ironpy-
rites. In front of detectors the potentio-
meter, rheostat, variable condenser and 
switch to connect on any of the detec-
tors. Above detectors on the wall is the 
fixed condenser; beside it is the Wireless 
Association of America's blue book, of 
which I am a member. 
For sending I have a 1/4 K. W. trans-

former,  10,000  volt  on  secondary, 
which is in porcelain jar placed in oil. A 
water rheostat connected  with  same. 
Condenser of four plates 12 x 12 inches, 

on top is the helix of twelve turns of 
No. 8 brass wire, inside is the zinc spark 
gap with muffler.  My hand is on key 
operating transformer, spark can be seen 
through hole in muffler. 
My antenna is made of four aluminum 

wires. No. 14, 50 feet long, ten inches 
apart, stretched from a pole fifty feet 
high. connected in looped system with 
two leads running down to a three-point 
anchor gap and D. P. D. T. switch. 
For ground I use the gas and water 

pipes. 
With these instruments I can send 25 

miles and receive 500 miles. 
California.  MELVIN M. BONHAM. 

HONORABLE MENTION. 
Enclosed please find a photo of my 

wireless.  I have been experimenting in 
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wireless for nearly a year. My aerial is 
suspended between two poles, the highest 
of which is fifty feet from the ground. 
The distance between the poles is about 
sixty feet. My receiving set may be seen 
to the right of the picture.  One single 
tuner and a double tuner are in the back. 
In front of these are the head phones, 
silicon detector, and potentiometer. The 
sending apparatus may be seen to the 
left of the picture. On top of the helix 

is the zinc spark gap and a condenser. 
On the side of the helix is the spark coil, 
Leyden jars and batteries.  In front of 
these may be seen the key and switch. I 
get good results from these instruments, 
most of which I made myself. MODERN 
ELECTRICS is a fine magazine and I 
would be at a loss without it. 

RALPH D. MAGANN. 
New Orleans, La. 

HONORABLE MENTION. 
Enclosed please find photo of my wire-

less instruments.  Most of them were 
made by myself. The photo shows the 
bench on which my apparatus is placed. 
My sending, open core transformer, of 

about 3/4 K. W. capacity on full load, is 
enclosed in a box containing transformer 
oil, which helps to insulate the core, 
primary, and secondary very much. On 
this box is the glass plate condenser, be-
ing variable by sliding in or out the differ-
ent plates. Above this is the spark gap 
which is easily adjusted. 
Receiving Instruments.—In and on the 

receiving box are the "Electro"-lytic de-
tector, potentiometer, fixed and variable 
condensers, batteries and battery switch, 
also a plug to connect the phones, wound 
to 1,500 ohms. Besides this is a double 
slide tuning coil and a tuning trans-
former. The tuning transformer is very 
helpful in long distance work, for bring-
ing up distant stations so you can read 
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them, which otherwise could not be heard 
at all. 
My aerial consists of six No. 14 bare 

copper wires, 30 feet long and only 50 
feet from the ground. 
I can hear most all of the stations and 

boats along the lakes and a few stations 

in the East. I get very good results con-
sidering the small aerial I have. 
MODERN ELECTRICS to my estimation 

is the best of magazines on wireless. 
Detroit, Mich.  CHAS. E. BARTON. 

HONORABLE MENTION. 
Recently we had a picture of our wire-

less outfit taken which is enclosed. We 
have communicated with a steamship 
twenty-five miles out on Lake Michigan. 
The receiving radius is seventy-five to 
one hundred miles. All the instruments 
are home made with the exception of the 
receivers, spark coil, spark gap, key, and 
detector. 
The sending outfit consists of Electro 

Importing Co.'s spark coil, key, helix, 

spark gap, and a glass plate condenser, 
having 8 x 10 inch plates. 
The receiving outfit consists of a tuning 

coil, variable condenser, electrolytic and 
carborundum detectors, potentiometer, 
and 2.000-ohm receivers. The potentio-
meter and receivers are not shown. We 
use a double point double throw switch 
for connecting the aerial and ground with 

the sending and receiving instruments. 
The ground switch is a single point throw 
switch. 
The aerial consists of four number 14 

aluminum wires, ninety feet long and one 
foot apart.  It is strung between a 
church steeple fifty feet high and a house 
thirty feet high. The set is grounded by 
a heavily insulated wire which runs to a 
water pipe. This city is a fine place for 
a wireless station as from here one may 
keep in touch with steamers and govern-
ment stations on Lake Michigan. 

FLOYD ATCHISON. 
Michigan.  PAUL HARSHA. 

HONORABLE MENTION. 
Enclosed please find photographs of 

my wireless outfit. 
The receiving set consists of the fol-

lowing: A double slide tuning coil, us-
ing ball bearing sliders for contact. No. 
22 bare copper wire wrapped on a rolling 

pin with thread between is used. A small 
fixed condenser is also used. I use iron 
pyrites with a phosphor bronze point for 
contact, for my detector. My phones are 
two thousand ohms. 
The sending set consists of  a 1/4 

K. W. transformer built by me. Leyden 
jars are used for a condenser. I use alu-
minum rods (or wire) for spark gaps. 
My helix consists of seven turns of No. 
6 brass wire wrapped on a wooden frame 
(not seen in picture). My sending key 
is an old style Western Union.  It has 
two silver dimes for contact, instead of 
platinum. A D. P. D. T. switch is used 
for throwing from sending to receiving. 
My aerial is horizontal. It has four No. 
14 copper wires separated by spreaders. 
It is only forty feet long, but I get good 
results from it. I hope to have a longer 
and higher one soon. 
Your magazine is a great help to me. 
Los Angeles, Cal. ASHLEY PETTEY. 
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HONORABLE MENTION. 
Enclosed please find flashlight photo of 

my laboratory, which is situated in the 
back of our yard. 
At the right of the picture is my scroll 

saw, which I use for cutting out differ-
ent shaped pieces of wood. 
Under the work-bench is a tool chest 

that I made, which contains electrical 
supplies and tools. On the bench at the 
right is a cabinet, which I made, and 
contains nails, tools, and fixtures, and 
above the cabinet is a pyrographic or 
wood-burning outfit. 
In the middle of the photo is a medical 

shocking machine, which I constructed, 
and I often take it to different places, 
and have an endless amount of fun with 
It. 
In the right-hand corner is a cabinet 

which contains chemicals, and above the 
work-bench are the tools, including a set 
of chisels. 
The other apparatus shown: an electric 

fan, a bell, small electric lights, coils, 
magnets, wire, and about eighteen coils 
of different sizes and shapes. 
The photo shows me experimenting 

with a small dynamo, which will light 
about ten 3 C. P. lights. 

I have been experimenting with elec-
tricity for some time, and have just start-
ed constructing a wireless, and when I 
have completed, I shall join the Wireless 
Association of America. 
I think your paper a great success, and 

recommend it to all my friends. 
RUSSELL C. TEN EYCK. 

New Jersey. 

HONORABLE MENTION. 
Enclosed please find picture of my lab-

oratory.  At the left is seen my switch-
board which controls the motors, lights, 
etc. I have one dynamo, two Ajax mo-
tors, one electric engine, one telegraph 

key and sounder, two flashlights, one 
small motor, one electric fan motor (not 
shown in picture), one  telephone .re-
ceiver, four battery lamps and recepta-
cles. I have a storage battery which fur-
nishes the power. 
I am 13 years old and have been ex-

perimenting with electricity for about 
year. 

Illinois. 
DONALD HUGHES. 

HONORABLE MENTION. 

a 

Laboratory of Mr. H. C: Briggs, Ber-
wyn, Ill. 

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

If you are not a member as yet, do not 
fail to read the announcement in the 
January issue. No fees to be paid. 
Send today for free membership card. 

Join the Association.  It is the most 
powerful wireless organization in the 
U. S.  It will guard your interest when 
occasion arises. 
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Electrical Patents for the Month 
145405  AERIAL FOR TOE 1/1ANSIIISSION AND 1..• 947.162  PROCESS OF PRODUCING BARS. BANDS. 
CEPTION OW ELECTR051AGNETIC WAVE ENERGY  TI MES,  WIRES,  FIRERS.  AND  THE  LIKE  Or 
01,9 4‘p Pra m, New lot , N V  Flied FM, I. !HP  MAT ,  tom.. No', wren. Mean.. no m Berth,. Gra 

Serial No 410.132  many  flied May 3. 19011  Serial No 497,4715 
I An eon, for the Irsnonisoloo and recepti . of el m 

tromagneile us., v., . enailatins of  hollow loran/lute 
of poorly comb:Loud material witli the Dm.. . gme 
ailing ma...eery hyst . in or amend the bean hnd the 
aerie, proper supported m mineiroally from  le top ot 

•aid structure  the earth eonamtlo . epremdtirsily 
diatoms, eround the bue of the mid . ..y.0m 
o An serial fry the lassmtalsolon .40.1.101 00 01 .01 .1  

in magoeile weer  • conslottng of • hollow ['Doddos 
moolo70 of poorly eon.. tlos materiel with She nee. 

945.140  SYSTEM OP DIRECTED RECEETION FOP 
WIRELESS TELE.RAI'llY STATIONS.  Errol . ESL 

Li m end ALLssaawro Tom, Paris. Er .co  0.101 .1 
application AI M Oct  I. 1007, Soria! No 395.300  Di 
,olorl and llalm •pplIcalloa 01141 .111111 IS. 1900  Serial 
No  4 ,775, 

e 

1. • pro. . of prodoeIng bare, tubed. bands.  
Hers •nd the Be of 10 tel. wMch con•lota in that • team 
cootaloind more or ir•  Meet, dieldn yno.nt to eunt mted, 
wIlls • Current tontine no liquid. Ihe osid lipoid being, 

connected to the posit0 e pole and the MAW to the oe ..i 
tive polo of • •ouree of electricity 

045E22.  ELECTRICAL APPARATI P FOIP MELTINC 
SEILLING.TVAX.  IVittdele T. Coo Tata W, San Rao 

deem rat  I liet I.,  14 1905  Sit lei No 400.547 

I An electric seal'', wan molting enparatuavonolotItic 
of a Into haring. a 'spore, ond end a resoncled upenIne • 
an e ttt rim!, mounted plsoled sate edapted In close sod 
olmning  an older mai . myeentrIcally •paced Mom said A ...tete ef  l 

recetiliin  wire... telegraphy  pal , a beating flub  conniving nf an oloctrn thermal ler 
atop ,. cp.prlaiiig for the  h.', of the rorelollw estate, emompaealns •eld  adJaceot Mc Ỳid rm.101' Ad overdo. . In..., ra, .1a 

.jt, nrrol eIndlurwInoorto,  o r..nelecting esis 
pert tele conned. . Leto ten Wilj olINterthornlal r t . . 

e oemala with a ware deo ',rya'',  • rotary nod the source of energy  •nol a suitable solidi  0 loterpme.1 
Mote mon ttttt 1 0, cm deo to and in nenerd by Om cur, M tbe electric drcult reom olorh iimeme the !Mot .111111,1, oinstantially as 

948.375.  ELECTRORIIECISTAT  REGU LCCOR  II. no 

GESSABAP5. New York. N  Flied Mid I. DOM.  no cl_pr roll, 4 5.1 5 0  St's', E51 I  IIE TEA NEMIASION or 
WA% ES WITII Mil NE 111: ,,Il•  1101 710 flL136 

LA rci , IES  IV, ri u  son , 
.1,111e. Mass  Ellett Apr A 1000  Serial No 424.1•01 

I ln ...tem for the transmissIon of wound euntratied 
e0ctio radiant ene my  ob.alr .1 e.o.m. ., of a so w., 
rootrolled prIrlailry.• pall of primort. connoeted 
...id seconded., • primary .. .any  high frequency 

f ',VW, • secondary' canoed . with I. conductors of 
electrical owiliall000 all oil mentlaliar . get forth. 

1.10.000  *CURELESS T EI.R.R.11.11 V  REAIN•hp A, P. 
oiwoo•.  amignar to Tim National 

Electric  P.Itabore. En. • Corpora 
flue of N u Ei ne,  Oriel ., application Pled July St 
1903, Serial Nu 107,47.  Dithled and 111, •pplirailon 
tiled July 115 1905  Serial No 000,084 

SA 

A• a new arti.lo of iimoufacturo. a rheoxtut cernprI.10., 
ono ',wool/as° of tr•olallor no , rlol  ha,. , :111 nnyn 

annular undercut t,ta•nyni etooe oat ••,. ••in to 
Mg at die top ther.of o70 prrohlornilnotI Ala,. Tor. a i•••I 
low rerioaner col of gm. , diameter dun the pr••,I••.•r. 
rmne.I diameter of the otowind nf maid rebnuma •ara..o 

and romport1 nf • syl. of ennyolutions sant r. ay , one 
(1.11 hems mintool to to. mo m, tendttmile 

Paid groom. und held In [motion hy the wolo. an.1 erbar 
rot Elie. of Fold Sroo ,  ',hoar., eonta.1 men :wowed 

with • holInw knob (4/11 ,11.1,111,  fmt.not 

lb. Ian., end of mild tool..  141 or .0010.0 noil Mooing 
Macsind of said ...led oy,ne. sold hell brIna •dolYed 
omnapsnoe <01wolollon  sold redoMnec  ot  II•1•• 

for .MfainIng an ai m o 01,0, .ptilae voreolun in electric 
rare,. slrellgth. 
947.002.  INDUCTIoN HETPR  Cbtry. . 11 1140...0.0, 
Jersey City. N I. aialyi• y to Culled Medea, Tole 
M ph  Neo  1., .. N Y. a Corporal.n of 
Mal .  Eliml Apr 20. 11.0  Soria? No. 490.707 

1 In n  Mr by rominy ... moos. ISO combinatioe of, In • at,n,e tei mraph syste m., power circuit lo th. inir • primory oil, ••eon.lari mit In ledndive read. to • cone.. ., • o,...4. ,111 1,1111 0,11111VVIJ aseoclated witia told Primo. adapfod to to. heat.0 by rue. .. sent,  *4 „,„  I 10  i i  000,, 
roo  II. al01 by mild primary col. told Minine lo 100 E418  I.'  'look  o  m oneyed min.. tie 'terminal% of said 

booing efferm in .1,1  0011. .botealleite  de•  .,„,  o1l .1.1110 
mribed 

SAAROARD TELEGRAPHIC TRANAMITYER. 
ED P.. 0. IM,S.s.att•otter, New York. N  0  001 ., 
Etill T. 1904  Serial NM 044.541 

I In • telegraphic trill maitte  Ilo,e• 0 '  , 7 
of key bars. of • aerie• of • ' • 

-0 01. Mcceorresponding in arm a 
.0, rate . of 1 haiscrtro on die  ' • 
.a...mting tratuAersel,. Of saidool 

... awl alabied Salm moved by  • t 
I I  0 0̂0• 11, olteeptiod. the error 
nne 1,10 recreant. a MY and two 
lb. wit.* mowed belint separated io btic 
•• nt  •p me bd. ., the pup of a symbol 

045.000.  MULTIPLE TE1. 441050 P54710010  

III'S 00 Womb Neon yt Ne  Va ....tenor to Chabot 
and John 51 Cory. New  N Y  • 

1.1. 110.11  aerial No 370.353. 

I. The ec.01.111 Mon Pith  1r.. .dr , - 
prisine  11.111, .1 pintail', of ri,io ..• 

conmon  mouth P. • 
the smoller ond of 0.11.1 0015 

r W a n  ..t the eating and la • lame ont •01.•  • 
00i. t • tt . of • plurality of reteners. ar  at • •r. 
rult .toloetinc eat, of initi tranoulttors loth  ot 
•001,1V,• 

0 00111  SPACE TELEGSAPHY.  1003 0 ScoNs. run. 
Mmy  Filed Fen 70. 1900.  Serial No  ..1'Id 

7 In a roeter for waritoc mares... Ille combination of 
• primary eoll adopted to meet . midi rune., a closed.  0 A olleatory mu, h con, mein  n .1, 

I I to wtrotem men.. . the method of bonny or. on  mono,' " .1 lo Swindler reMtt . In mid printer, eoll, loll member mounted to 0 40.... J. hntiaoneTail707: 1 1,1 
tom. 1.7 medit. Om deetroom. , indactio. rooton ne  0 •1114 In which .1.1 om mdary coil is immersed. and bottom m ull*, • mot ,. nod a crank operate., Wo w, 
70.04 .14 eetonno eny ...0,... oond, 1, onholeotlally  Illo•rwtorno ullns 10• hemline orb ,. transmilled In oald and 'ono, god In tho top arrrnhor IS .,or r,, o0 . 
...probed  Ould, mbotanfeafty . r/oecrlle.' 

014,...:1  1:1 11 0A0MtititAToli0 .0.1a  W m, . 'IF 

!wallas Coo,  coispany.  I.os Angeles. 1,11.• • Co, 

porallon  California  Elled Dec III. 11100  11. 1,11 NI 

Original Electrical Inventions for Which Letters Patent Have Been Granted for Month Ending February 1st. 

Copy of any of the above Patents will be mailed on receipt of 10 cents. 
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queries and questions pertaining to the electrical arts addressed to this department will be 
published free of charge.  Only answers to inquiries of general interest will be published here for 
the benefit of all readers.  Common questions will be 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 remuner-
ation.  THE ORACLE has no fixed rate for such work, but will inform the correspondent promptly 
as to the charges involved. 

NAME AND ADDRESS MUST AL WAYS BE GIVEN IN ALL LEITERS.  W HEN WRIT-
ING  ONLY  ONE  SIDE  OF  QUESTION  SHEET  MUST BE USED; DIAGRAMS AND 
DRA WINGS MUST INVARIABLY BE ON A SEPARATE SHEET.  NOT MORE THAN 
THREE QUESTIONS MUST BE ASKED, NOR SHALL THE ORACLE ANSWER MORE 
THAN THIS NUMBER.  NO ATTENTION PAID TO LETTERS NOT OBSERVING ABOVE 
RULES. 

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

4111)15. 4-73.46-73 M-73.411- WI MAIVAVI M41-13.41143. WPOS--A  411-1,A11-15. VIII-71,441.4-14.41-13:1144PAir WidelPt 

CONDENSER ON KEY. 
(449.)  E. C. ESTES, Minnesota, asks: 
1.— What is the receiving distance and 

transmitting distance of the following ap-
paratus under the best conditions with a 
60-foot iron pipe aerial having cross-arm at 
top 4 feet long holding eight No. 16 copper 
wires, and the wires tapering to eight feet 
at the bottom—at 60 degrees -60 feet long? 
Bare point electrolytic detector, telephones, 
1,000  ohm  receivers,  potentiometer  500 
ohms, tuning coil double slide, variable con-
denser, fixed condenser, zinc spark gap, E. 
I. Co.'s 1-inch spark coil, Gernsback inter-
rupter, run on 110 volts A. C., telegraph key, 
helix, ground on water pipe. 
A.  1.—Receiving 250 to 300 miles. Trans-

mitting 6 to 8 miles. 
2.—Should there be a condenser bridged 

across the key where a Gernsback interrup-
ter is used? 
A. 2.—The use of a condenser across 

the points of the key aids materially in 
cutting down the spark. 

SENDING RADII. 
(450.)  J. C., Los Angeles, Cal., writes: 
1.— What will be my sending range of 

the following instruments: Aerial 65 feet 
high, 90 feet long, 10-inch coil giving a 
spark r4  inch thick, condenser of suitable 
capacity, helix wound with 54 feet of No. 
10 brass wire, coil operated on 110 volts, 
using an electrolytic interrupter? 
A.  1.—About 75 miles. 
2.— What will be my range substituting 

a V2 K. W. transformer in place of the 
spark coil? 
A. 2.—Probably about the same. 

BOOKS. 
(451.)  DAVID DONAHUE, New York City, 

writes: 
1.— Will you kindly publish in the "Ora-

cle" in the February issue of your valuable 
publication books treating on the "Carbor-
undum detector," and the working of "De 
Forest system of Wireless Telegraphy?" 
A.  1.—As far as we are able to ascertain 

there are no special books on the subject 
mentioned.  However, almost any of the 

books mentioned treat to some  extent 
on the subject.  Mayer's Wireless Telegra-
phy & Telephony, Radio Telegraph, by C. 
C. F. Monckton and Wireless Telegraphy, 
by Sewall, and especially our new 25-cent 
book, "How To Make Wireless Apparatus." 

HELIX. 
(452.)  HARRY  STEARNS,  Wisconsin, 

writes: 
1.— What are the reasons for placing a 

spark gap within a sending helix? 
A.  1.—No reason except to save room. 
2.— What size wire is most appropriate 

for a sending helix, and how far apart 
should the turns occur? 
A. 2.—About No. 8 for use on 1-inch 

coil. Turns should be spaced about 1 inch 
apart. 
3.— What length of wire should be wound 

on a helix to form a helix usefully adapted 
to work with an inch and a half coil and a 
35-40-foot antenna? 
A. 3.—About 20 feet wound on a coil 10 

inches in diameter. 
WIRELESS QUERIES. 

(453.)  RAVNIOND  H.  SHAW,  Vermont, 
asks: 
1.— With instruments  in accompanying 

diagram, about how far can I send and re-
ceive? 
A.  1.—Receiving 75 to 100 miles. Trans-

mitting 2 to 3 miles. 
2.—How many dry cells should be used 

with a 1-inch spark coil? 
A. 2—Two sets of 6 dry cells connected 

in series multiple. 
3.—Is a rheostat in series with detector 

or telephone receiver? 
A. 3—The rheostat is generally used in 

series with the telephone receiver and bat-
tery. 
SENDING AND RECEIVING RADII. 
(454.)  EUSTICE  BERNHARD,  ,California, 

writes: 
1.— Will you please tell me how far I 

can receive with the following instruments: 
The E. I. Co.'s electrolytic detector, dou-
ble slide tuning coil of GOO meters wave-
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length, variable condenser, potentiometer, 
fixed condenser, and two 1000-ohm receiv-
ers?  My aerial consists of 8 strands of 
aluminum wire 8 inches apart, 70 feet long 
and 50 feet high. 
A. 1.-250 to 400 miles. 
2.— What is my sending radius, using the 

above named aerial with the following in-
struments: The E. I. Co.'s  K. W. trans-
former coil run with an electrolytic inter-
rupter, special sending helix, and an ad-
justable condenser? 
A. 2.-50 to 75 miles. 
3.—Kindly give a diagram showing me 

how I can connect the above named in-
struments (both sending and receiving) to 
obtain the best results? 
A. 3.—Diagram given below. 

no V 

HE. 

A 
SPOT T 

-4 

DETECTOR IN HOUSE. 
(455.)  RICHARD HILL, Illinois, writes: 
1.— Would you please tell me why my ap-

paratus does not work? I use a silicon de-
tector, tuning coil, 1000-ohm receiver and 
condenser made of 15 sheets of tinfoil, 2 
by 2 inches.  Is this the right amount of 

P1.E. 

tinfoil?  I operate this only through the 
house. 
A. 3.—You do not tell us what aerial 

you are using, but we would suggest a small 
aerial 10 feet long, composed of 4 wires. 
If a ground cannot be had, two such aerials 
—one above the other and about 5 feet 
apart should be used. One would then be 
the aerial proper, the other the "ground." 
See airship aerials, page 409, December, 
1909, issue. 

2,800 MILFS? 
(456.)  W ILSTANT F. CONBERGER, Pennsyl-

vania, writes: 
1.—One clear cold night a short time ago, 

as I sat "listening in" at my instruments, I 
heard, very faintly, a message which was 
signed off "SO" (the call letter of the 20 
K. W. station at Sitka, Alaska).  Could I 
possibly have heard this distance (2.800 
miles) even though the conditions were 

All Van Nrrii to tlIr 31hpa 
We design and manufacture Mechanical and Electrical 
Instruments and Apparatus of precision for all purposes 

M ULLER &  JABLONSKY 

Elertrtral 3Inotruntritt Makers 
62 C ORTL AN DT STREET  NE W Y ORK 

EXPERIMENTAL AND MODEL WORK 
SPECIAL MACHINERY. TOOL AND FIXTURES 

When writing please mention "Modern Electrics." 

150  EACH 
$30° per pair 

THE 
LOWEST PRICED 
HIGH GRADE 
PHONE MADE. 

We absolutely guarantee 
these 'phones to be me-
chanically and electri-
cally perfect, and to work 
as long a distance as any 
battery 'phone made. 

Instruments are equipped with push but-
ton and bell for signaling. 
Distance Phones work depends upon size 

of wire and number of batteries used. Good 
for 300 feet on 2 Dry Cells per instrument. 
C. 0. D. orders accepted if one-half of 

amount accompanies order. 
Shipping weight per pair is 5 lbs. 
If more than two 'phones are required on 

a system advise us of your requirements. 

EMPIRE ELECTRIC WORKS 
1063 Bridgeport, Conn. 

When writing please mention "Modern Electrics." 

Have You An Idea? 
If so write for our Books: "Why Patents Pay," "What 
to Invent," "100 Mechanical Movements," and a Treatise 
on Perpetual Alotions- 50 Illustrations. All mailed free. 
F. DIETRICH & CO., Patent Lawyers and Experts, 

60 Ouray Block, Washington, D. C. 

When writing please mention "Modern Electrics." 

WIRELESS APPARATUS 
We wish to announce that our new 1910 Catalog is now 

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

NORTH WESTERN WIRELESS CO. 
507 SE LL WOOD BUILDING,  DULUTH  MINN. 

When writing please mention "Modern Electrics." 
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1(1121F-UOT 
Wireless Operator's 
HEAD RECEIVERS 
Double Head Band, Leather 

Coyered and Padded, Pneu-
matic Air Cushions, complete 
with cords, as shows. 
500 ohm $10 1000 ohm SI 1 
1500  12 2000 "  13 
Write  for discount and 

Booklet No. 20-H-2. 

Continental Code Card 7x9 in. 
Free with each Receiver. 

THE HOLTZER-CABOT ELECTRIC CO. 

Chicago IIL  Brookline, Mass, 

When writing please mention "Modern Mieetries." 

WIRELESS APPARATUS 
and Electrical Supplies 

SPECIAL 
;if K. W. Transformer 822.00,  K. W. $11111 40 

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

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

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

plated head band adjustable, also gold diaphgram and 
six foot cord 83.00. 
THE  WIRELESS EQUIPMENT CO. 

ARLINGTON , M D. 

When writing please mention "Modern Electrics." 

$3.00070$10.000 
I S. 

a. - ' 

A 
TEAR 

IN THE REAL ESTATE BUSINESS 
We teach you by mail every branch of the Real Estate. 
General Brokentge, and lngurance [tininess and 
appoint you Special Repr matellive of the largest 
co-operative real ewate and brokerage company. 
Excellent opport unities open to YOU. By our aysiem 
you can begin making money in a few weeks without 
interfering with your present occupation and with-
out any inveatment of capital.  Our co-operative de-
partment will give you more choice. salable property 
to handle than any other inetitution. A Commerelall 
La. Course PRI M Write for (12.pace book frt... 
Mig CROSS COMPANY. 5550 Reaper Block, M e w. 

When writing please mention "Modem Eleetsies." 

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

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

dicators, Reducing Wheels, Planimeters. Address, 
LIPPINCOTT M. S. CO., 

52 Columbia St., 
Newark,  New Jersey 

When writing please mention "Modern Electrics." 

most favorable, with the following instru-
ments:  "Electro"-loose coupler, fixed and 
variable condenser, 3000-ohm phones, two 
electrolytic detectors (connected in paral-
lel), potentiometer  and  battery.  Aerial 
consisting of 10 wires, on 18-foot spreaders, 
stretched between two smoke stacks 200 
feet apart and 175 feet high? 
A. 1.— We do not think it probable that 

you should have heard a message over this 
distance, but it is barely possible that 
you should be correct. We would suggest 
if you copied sufficient of the message, that 
you write the station at Sitka, Alaska, and 
ask for verification.  This is the usual 
method of procedure when a long-distance 
message is picked up.  If you actually did 
receive such a message we believe it to be 
quite a record for over-land transmission. 

1/2 K. W. COIL. 

( 457)  EDWARD PALMER, Michigan, writes: 
i.— Would you please tell me how far I 

can receive with my outfit? It is composed 
of two woo meter tuners, E. I. Co.'s varia-
ble condenser, electrolytic detector, silicon 
improved type  and a pair  of 2000-ohm 
Holtzer-Cabot receivers with ear cushions. 
I also have a potentiometer, non-inductive 
type, two dry batteries.  My aerial is 50 
feet high, 45 feet long, composed of 7 wires 
foot apart, except in the middle, where 

it is 11/2 feet. 
A. 1.-300 to 500 miles. 
2.—How far can I send with an E. I. 

Co.'s 1/2  K. W. transformer coil? The Lake 
Superior is within five miles of me on the 
west, ten miles on the east and 30 miles on 
the north. We are 600 feet above lake level. 
A. 2.-50 to 75 miles. 

K. W. TRANSFORMER. 

(458.)  F. M. ATKINSON, Massachusetts, 
writes: 
i.—How far can I send with the follow-

ing instruments: 4-strand aerial 50 ft. high 
and 30 ft. long, helix, condenser, and a 
Ritchie one-quarter-inch spark coil? 
A.  t.—One-fourth to one-half mile. 
2.— With the same aerial, double slide 
tuning coil, condenser, perikon detector 
and a pair of L000-ohm receivers, how far 
can I receive? 
A. 2.-25o to 400 miles. 
3.— Will you please tell me which is the 

best to buy, the E. I. Co. 1/2  K. W. trans-
former coil or the i1/2 -inch spark coil, both 
being the same price. 
A. 3.—The rA K. W. transformer coil 

will send the farthest if this is what you 
desire. 

WIRELESS QUERIES. 

(459.) 
asks: 
i.—How far can I receive with a 3-wire 

aerial, 8o ft. long and 6o ft. high, a silicon 
detector, tuning coil, potentiometer and 
75-ohm phones? 
A.  1.-75 to 15o miles. As a general rule 

potentiometer and battery are not needed 
with a silicon detector. 
2.—How far with the above outfit and 

E. I. Co.'s No. 8070, 2,000-Ohm receivers in 

JAMES S. CURRY, New York City, 
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place of those having a resistance of 75 
ohms? 
A. 2. -5oo to 800 miles. 
3.—How far can I send with the same 

aerial, I-inch spark coil, No. 9270 helix and 
zinc spark gap? 
A. 3.-1 to 3 miles. 

INDUCTANCE. 
(460.)  ROBT. F. ADA MS, Texas, asks: 
1.—If the wireless station at Galveston, 

Texas, is still in operation; if so, what time 
of night they send? 
A.  I.—The station at Galveston, Texas, 

is open from 9 to 11.30 a. m., 2 to 5 p. m.; 
Friday and Wednesday also 7.30 to II p. m. 
2. — What is the wave length of my tun-

ing coil, which is wound with 440 turns of 
No. r8 B. S. enamaled wire on a frame 
12% inches in diameter? 
A. 2.—To find the actual inductance of 

a tuning coil involves a very lengthy cal-
culation if accuracy is desired.  We give 
you below a formula which is a good meth-
od for approximate work. 

(5 DT) 
= L inductance in C. M. 

A 
where D is the diameter, T the total num-
ber of turns and A the length. This holds 
good only for coils which are cylindrical 
or long in proportion to their diameter. 

FERRON DETECTOR. 
(46r.)  Tnos. A. GOLEY, Minnesota, asks: 
1.— What size are the enclosed wires, and 

are they the right size for a loose coupled 
tuner? 
A.  I.—The enclosed samples are No. 28 

B. S. and 26 B. S. We prefer Nos. 22 and 
28 B. S. gauge for the primary and second-
ary respectively of a loose coupled tuner. 
2. — What is a Ferron detector? 
A. 2.— Ferron  is the name given to a 

crystal of iron pyrites by the Clapp-East-
ham Co. 
3.—How far could I receive with sensi-

tive instruments and an aerial 40 ft. high 
and 30 ft. long? 
A. 3.-25o to 400 miles. 
4.—How far could I send with one block 

secondary of a 1/2 K. W. coil with battery 
and vibrator and same aerial? 
A. 4.—About to miles. 

LOOSE COUPLER. 

(462.)  M. BROWN, Ne w York, writes: 
t.—Can an E. I. Co. large single slide 

tuning coil be changed into a loose coupler 
by removing one end and adding a second-
ary? 
A.  r.—Yes.  But we wbuld advise in-

stead of making the change that you pur-
chase a loose coupler, the parts of which 
have been designed in proportion to each 
other. 
2.—Please state size of enclosed wires 

and if same would be suitable for the sec-
ondary of a loose coupler. 
A. 2.—The samples of wire are Nos. 34 

and 36 B. S. gauge. No. 28 B. S. gauge is 
the best size for the secondary. 
3.—Are two different detectors connect-

ed in series any better than one? 
A. 3.—Two electrolytic detectors may 

Salaries lised 
Every Month 
Just to prove that we can raist 

your salary. 
And if one thing more than 

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

stances have taken the first step t. 
better themselves by using an I. C. S 
coupon, and have doubled, tripled. 
and quadrupled thr-ir earnings. You 
can do the same if von have the will 
power to start.  You do not have t, 
lose time from your present work 
leave home, or buy books.  0111\ 
small part of your spare time 
required. 
Marl: and mail the coupon NuIll 

International Correspondence Schools 
Box 992, Scranton. Pa. 

Please explain. without further, pl.ligation on toy part. 
how I can qualify fur the position belore whiLll I has, 
'narked X. 

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

Mechanical Drafts. 
Telephone Eng. 
Elec.-Light. Supt. 
Mechanical Eng. 
Pium. & Steam Ht. 
Stationary Eng. 
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Building Con. 
Architect'l Drafts. 
Architect 
Structural Eng. 
Banking 
Mining Engineer 
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The 

American Wireless 

Institute 

Begs to announce the 

opening of a branch 

school in 

NE W YORK CITY 
Located at 114-116 Fifth Ave. 

In the New 

Merchant's  Exchange  Building 

We cordially invite 

you to inspect our 

thoroughly equipped 

school and method of 

teaching 

Wireless Engineering 

OR 

we will gladly mail 

fuli particulars upon 

application. 
0 

mc  To/NsTmumENT 

When writing please nention  "Modern11. 11 .1 .111. ectneS. 

be placed in series and used with good re-
sults. 

AERIAL. 

(463.) 
writes: 
I.—Give 

meant by 
aerials. 
A. I.—Diagram given below. 

R. H. BE.RKHEIMER, Washington, 

diagram  illustrating  what is 
"in" and "out" connection on 

t O fl 

2.—In a silicon detector which contact 
needle is the best, steel or brass? 
A. 2.—Brass. 
3.—Using carbon and zinc elements and 

the solution described under patent 940,734 
in the December issue, what would the 
voltage and amperage be? 
A. 3.—Two volts.  The amperage will 

depend upon the size of the zinc and car-
bon elements and the distance they are 
separated. 
4— Will this solution polarize as quickly 

as the ordinary solution in a bichromate 
battery. 
A. 4.—No. They are both the same. 

WIRELESS QUERIES. 
(464.)  HAROLD  SCHOEPLIN,  New York, 

asks: 
I.—How far should I receive with an 

aerial 58 ft. high and 40 ft. long, oscillation 
transformer, variable condenser, fixed con-
denser, electrolytic (sealed point) detector, 
potentiometer and 2,000-Ohm head set? 
A. 1.-300 to 500 miles. 
2.— What  would  be  the  approximate 

number of square inches of tinfoil 8 by 6 
inches on 8 by to glass window panes to 
form correct capacity for secondary for 
"Electro" 1/2 K. W. transformer coil? 
A. 2.—Use 15 to 20 plates of the size 

you mention. 
3.— Will the above coil transmit farther 

with secondaries in series or parallel? 
A. 3.—In series. 

STORAGE CELLS. 
(465.)  JAs. S. COWAN, Galt, asks: 
i.— What is the most current in amperes 

that can be taken from an E. I. Co. type 
R. E. storage cell without injury? 
A. I.—Two amperes. 
2.— What current should an E. I. Co. 2-

inch coil take on twelve volts? 
A. 2.—Seven amperes. 

DETECTOR. 
(466.)  EM,ERY PATTERSON, Illinois, writes: 
r.—Please tell me how to regulate an 

electrolytic detector. 
A. I.—Lower the point until you hear a 

sharp click  in  the  telephone receivers. 
Then raise the point slightly and adjust 
the potentiometer until the hissing noise 
just disappears. 
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2.—How far should I be able to receive 
with a 4-wire aerial 175 ft. long and 75 ft. 
high, pair r,soo-ohm receivers, adjustable 
condenser, E. I. Co. fixed condenser, dou-
ble slide tuning coil, E. I. Co. potentio-
meter? 
A. 2.—It is impossible to say unless you 

mention the type of detector you use. 
3.—How far apart should the aerial wires 

be? 
A. 3.—Preferably 4 or 5 feet. 

RESONANCE. 
(467.) 

writes: 
1.—Given a receiving station  with an 

aerial having a wave length of 61 meters, 
can I receive from a station having a wave 
length of 40 meters by moving my ground 
slider  and  inserting  the  necessary  21 
meters? 
A.  1.—The best way to secure resonance 

under the conditions you mention would be 
to have an adjustable condenser in your 
circuit.  Capacity and inductance are oppo-
site in their effects and the addition of ca-
pacity to a circuit increases its period and 
shortens the natural wave length.  Anoth-
er method of tuning in this case would be 
to add enough inductance to produce a nat-
ural wave length of 8o meters in the aerial 
and circuits of the receiving station. This 
would be a multiple of the wave from the 
transmitting station  and  would produce 
resonance. 
2.— Will you please give me the size and 

number' of sheets of tinfoil in each part of 
this condenser? 
A. 2.— We are unable to give you the 

dimensions of an E. I. Co. condenser. Ev-
en if we could, you would find it impossible 
to secure the same amount of capacity. 
One condenser may have several times the 
capacity of another having the same lineal 
dimensions.  The  difference  is in the 
amount of pressure applied to press the 
tinfoil and dielectric together.  Uniformity 
is only secured by the use of machinery. 
We would be pleased to have the results 
of your experiments in building the adjust-
able coil you mention. 

34 K. W. COIL. 
(469.)  W. R. O RGAN, California, asks: 
1.—How many turns in each one of the 

block secondaries in the E. I. Co.'s  K. 
W. transformer coil, and how far will it 
send over level land? 
A.  T.— We are unable to say how many 

turns there are in the secondary of an E. 
I. Co. TA K. W. transformer coil.  How-
ever, the number is exceedingly large as 
they are wound with No. 30 B. S. enameled 
wire which occupies very little space and 
makes them about three times as efficient 
as other ones. With an aerial ioo feet high 
it is capable of transmitting up to Too miles. 
2.—I have a home-made transformer coil 

which gives a 5-8-inch spark, 14 inch thick 
with condensers and the spark is full and 
steady.  How far will it send? 
A. 2.—Probably from 25 to 40 miles. 
3.—How many pounds of No. 30 enam-

eled wire are necessary in the secondary 
of a i K. W. transformer? 

FREEMAN LEE, Burnley, England, 

Aurophone in use. 
Practically Invisible. 

Ten Days' Free Trial 
allowed on every icycle we sell. We Ship on Approval 
and trial to anyone in the U.S. and preidy the reeigar. 11 
you are not satisfied with the bicycle after using it ten 
days. slAp it back and &net figy a real.  a 

FACTORY PRICES i°,31,%Itt).1,'!,c.r„•,,7„, 
at awytrice until you receive our latest Art 'Catalogs 
of high grade bicycles and sundries and learn our map 
heard of prices and marvelous new special offers. 
IT ONLY COSTS aevrnt ionwriwtrll abepo::It and 

FREE dy return mall. You wiregetgmtwh valuable In-
formation. Do Not Walt; write it Now 
M g*, Coaster-Drake rear whools, lamps, 

parts, repairs and sundries of all kinds at hall usual /ricer. 
MEAD CYCLE CO.  Dept.  CHICAGO c-249 

1  1 • 

?  ?  ?  ?  ?  ?  ?  ?  ? .  .  .  .  . 
?  ?  ?  ?  ?  ?  ?  ? 

5,omtliIng new for Wireless 
It w. ill pay you to investigate 

E. S. RITCHIE ô SONS 
*  —115 Cypress St.. Brookline, flans. 

Deafness 
NO W CURABLE 

If your hearing is affected in any 
way or to any degree you are sure to 
find relief by using the lately per-
fected electrical hearing devices, the 

AUROPH ONE AND 
m c A U R A S A CE 

The Aurophone is a powerful min-
iature electrical telephone which 
magnifies sound waves so that an 
affected ear may hear normally. The 
Aurasage by its action on the middle 
ear massages the ossicles so that the 
natural hearing may be restored. 
These two wonderful devices make 
possible the Successful Treat-
meat of Deathess. 

A Letter from One of Our Patrons. 
Mears Ear Phone Co.—Gentlemen: 
After 342 yews of deafness I have 
discarded my speaking tube, and no 
one would know that I have been 
deaf. Your Instrument has restored 

my hearing. Words are inadequate to express my gratitude.— 
H. R. French, 6844 Peoria Street, Chicago, 

OUR FREE OFFER: 
With every Aurophone sent out we will for the next ninety 

days, send the Aurasage wi thout extra charge, which is to 
be used together with the Aurophone as long as you need it. 
The use of the Anessage costs you nothing, and its use in 
conjunction with the Aurophone, is invaluable. Send the coupon 
below for the free booklet and for further details of this offer as 
well as a list of satisfied users in all parts of the world, who 
will answer inquiries. 
flear. Ear Phone Co. (112 043 West 34th St.. New York 

Branch offices: 65 East Randolph St. Chicago; 
tact Boylston St., Boston; 820 Witherspoon 
Bldg., Philas Pa.; iffsff Avenida de 
Mayo, Buenos Aires. A.R.; 25 
Boulevald des Capucines, 
Paris. France; too 
Yonge St.,  10%  1 49 
Toronto.  
Can, Name 

Address   
City  State   

When writing please mention "Modern Electrics " 

At 

MEARS 

.. .NE CO 

45 West  34th Si.. 
New York City. 

without obligations to me,send 
particulars of your special offer. 
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STOP —Buying  inferior  instruments 

LOOK-At our goods first 

LISTEN—With our receivers  

Double slide tuning coils  $ 4.00 
2000 Ohm Receivers complete  6.75 

Loose coupled tuning coils .   15.00 
— All Instruments Guaranteed   
SEND FOR CATALOGUE AND CIRCULAR FLETCHER-STANLEY COMPANY 

32-34 Frankfort St.  New York 

When writing please mention "Modern Electrics." 

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

E. W. with Adjustable Reactance...$26.00 
% K. W. with Adjustable Reactance... 45.00 

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

THE TRANSFORMER SPECIALTY CO. 

136 Liberty Street, New York 

When writiniv please mention "Modern Electrics." 

Don't Wear • 
a Truss 
Brooks'  Appliance,  the 

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

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

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

When writing please mention "Modern Electrics." 

0111 Enropran iqougr in 
Vr migrig connected with great 

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

Cloes & Gernsbacher 
23 Rue Henry Maus,  Brussels, Belgium 

When writing please mention "Modern Electrics." 

A. 3.— We cannot say how much sec-
ondary is required without having some 
definite information concerning the design 
of the transformer. 

RECEIVING RADII. 

(468.)  Ross McCoLLum, California, asks: 
i.—How far can I receive with an aerial 

so ft. high at one end and 30 ft. at the 
other with four wires 125 ft. long, two 75-
ohm receivers,  fixed  condenser, double 
slide tuner and silicon and iron pyrites de-
tectors? 
A  1.—rso to 300 miles. 
2. —How far can I send with above aerial 

and 1/4 K. W. transformer, helix with seven 
turns of No. 6 brass wire, condenser with 
fifteen glass plates 7 by 5, with tinfoil on 
both sides? 
A. 2. -50 to 75 miles. 
3.—Which diagram is the better of the 

two which I have enclosed? 
A. 3.—Neither is very good.  Diagram 

given below will give better results. 

VA 
T.C. 

 IH 
M E. 

GROUNDED AERIAL. 

(470.)  W M. HILBERT, Maryland, writes: 
1.—On Christmas night my aerial came 

down in a heavy snow storm.  Although 
my aerial was lying on the tin roof I put 
my receivers to my ear and heard B call 
X F and X F answer. B is one mile away 
and X F, which is the Bay Line boat, was 
about two and one-half miles away. 
A. 1.—It is nothing unusual for a sensi-

tive detector to respond when the aerial is 
seemingly grounded and especially when 
the signals  come from  such  a nearby 
source. 

CONNECTIONS. 

(475.)  CHARLES  R. MCGORRAY,  Kansas, 
asks: 
I.—Will you give a diagram of the con-

nections of half K. W. coil, sending con-
denser, spark gap, helix and D. P. D. T. 
switch, universal detector, potentiometer, 
and two telephone receivers? 
A.  I.—You will find diagram below. We 

would suggest that you add a double slide 
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tuning coil and an adjustable and fixed 
condenser to your receptor. 

an 

Fl 

RECEIVING DISTANCE. 
(472.)  ARTHUR K. KIMBALL, Massachu-

setts, writes : 
z.—How far can I receive with an aerial 

50 feet high, silicon detector, tuner, fixed 
condenser? 
A.  I.-75 to 150 miles. 
2. — What is my sending radius with the 

same aerial, a r-inch spark coil, spark gap, 
E. I. Co. key and national storage battery? 
A. 2. —T wo to three miles. 

AERIAL 

(473.)  AMOS  KUNSTAD,  Wisconsin, 
writes : 
T.—Please give me the names and ad-

dresses of some good schools in Chicago 
or vicinity where electrical engineering is 
taught as a profession. 
A.  1.— We do  not know  of any but 

would refer  you to  the correspondence 
schools which advertise in our columns. 
2. — Na me some  wireless  stations from 

which I can receive with the following ap-
paratus:  Aerial composed of one wire goo 
ft. long, 75 ft. high at one end and 40 ft. at 
the other, electrolytic and silicon detec-
tors, zoo-ohm receiver, variable condenter, 
tuning coil and potentiometer. 
A. 2. — We would advise that you make 

your aerial up of 4 wires TOO ft. long rather 
than a single one goo ft. long. The follow-
ing stations are in your State:  Manitowoc, 
M. W.; Milwaukee, M. K.. and Milwaukee, 
C. M. W. 

WIRELESS QUERIES. 
(474)  CHESTER  M. CAPEN, Massachu-

setts, writes: 
1.—How far can I receive with a 40 ft. 

aerial 50 ft. long, double slide tuning coil, 
1,500-ohm watch case receivers, electrolytic 
and silicon detectors, potentiometer and 
fixed condenser? 
A.  I. -200 to 350 miles. 
2.—How far could I send with the same 

aerial, a z-inch spark coil, helix, zinc spark 
gap and a glass plate condenser? 
- A. 2. — One to three miles. 

RECEIVING. 

writes : 
z.— What would be my receiving range 

with a zo-wire aerial, 65 feet high, a pair 
of z,000-ohm E. I. Co. receivers, electroly-
tic detector, one variable condenser, one 
fixed condenser, three slide tuner, and a po-
tentiometer? 
A.  1.-50o to 800 miles. 

CHARLES  NOBLE,  Pennsylvania. 

National 
eash Registers ̀

- f. 0) 

Electrically Operated 

One of the newest features applied' to a Na-
tional Cash Register is a 1-8 horse-power motor. 
This operates the Register by a mere pressure 

of the operating key, and stops automatically 
when the record is completed 
Incandescent lights opposite the indicators 

light up automatically when the record is being 
made and go qut after the cash drawer is closed. 
These light up brightly and draw every one's 
attention to the amount recorded. This publicity 
gives absolute protection and insures the correct 
amount being registered. 
These two teatuies add greatly to the value of 

a National Cash Register. 
National Cash Registers Stop Mistakes, 

Stop Losses, Increase Trade and Increase 
Profits. 
We manufacture over zoo different styles and 

sizes. 
Over floo,000 have been sold in all parts of the 

world, 
Sold as low as $15.00.  Easy monthly pay-

ments if desired. 

"We guarantee to 
furnish a better 
Cash Register for 
less money than 
any other concern 
in the world." 

T HE SILENT M OTOR 
Either direct or alternating cur-
rent. Operates only when tran-
saction is being recorded. 

The National Cash Register Co. 

28th St. & Broadway, New York 

When writing please mention "Modern Electrica." 
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IMO 

I 

"Seavey" 
Mitre Box 
Can .be used on a scaffold or ladder as well as 
on a bench. Cuts any angle —special or regular. 
Needs no special saw.  Lightest box made. Can 

be instantly applied.  Made so that it is attacha-
ble to inside or outside work without a special 

attachment. Weighs only 2 pounds. 
Will be shipped to readers of -Modern Elec-

trics" on receipt of $2 and this ad. Offer good for 

so days from date of issue. 

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

When writing please mention "Modern Electrics."  

PATENTS 
TRADEMARKS AND COPYR1(11-1TS 

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

free search of the U. S. Patent Office records. 
Our I-our 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 Ouide Book is an invaluable 

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

FORTUNES IN PATENTS 
Tells how to invent for profit and gives history of suc-
cessful inventions. Also list of Patent buyers. 

W HAT TO INVENT 
Contains a valuable list of Inventions Wanted and sug-

gestions concerning profitable fields of inventions. Also 
information regarding prizes offered for inventions, among 
which is a 

PRIZE OF ONE 111LLION DOLLARS 
offered for one invention and $10,000 for others. 

PATENTS THAT PAY 
Contains fac-similes of unsolicited letters from our clients 
who have built up profitable enterprises founded upon pat-
ents procured by us. Also indorsements from prominent 
inventors, manufacturers, Senators, Congressmen, Gover-
nors. etc.+ 
W E ADVERTISE OUR CLIENT'S INVENTIONS 

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

VICTOR J. EVANS 84 CO. 
(Formerly Evans, Wilkens & Co.) 

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

\ lien is  please mention "lo,lt..rn Electrics." 

(476.) 
asks: 
i.—The length of wire or the number of 

turns of wire which can be employed be-
fore self induction will become detrimental 
to the passage of the talking currents. 
A. 1.—Your question is dependent upon 

several factors, such as the strength of the 
currents, the size of the core, etc., which 
make it impossible to answer.  However, 
do not carry the winding beyond that point 
in which the circumference of the last lay-
er is twice the circumference of the first 
layer. 
2.— Would a condenser  counteract the 

self induction? 
A. 2.—No. 

WIRELESS QUERIES. 
(477.)  GEO. Cox, North Carolina, asks: 

a 1A  inch induction coil in cir-
cuit with an adjustable condenser and send-
ing helix send 3.4 of a mile with a 4-wire 
aerial 50 ft. high and too ft. long, providing 
the receiving station had an aerial 50 ft. 
high, a double slide tuning coil, variable 
condenser, fixed condenser, potentiometer, 
electrolytic detector and two 75-ohm tele-
phone receivers? 
A. I. —Yes. 
2.— What quantity of German silver wire 

will be required to wind the potentiometer 
,Iescribed in the May, Iwo, issue? 
A. 2. —About  one-half pound. 
3.—I have made an induction coil wound 

with No. 40 S. C. C. on the secondary. The 
coil is 5 inches long and 2 inches in diame-
ter. How long a spark ought this to give? 
A. 3.—It is impossible to say from your 

description. 

INDUCTANCE. 
U. L. TOLOSTAD, South Dakota, 

CONNECTIONS. 
HAROLD LEIGH, Kansas, writes: 

i.—My aerial is made up of 6 aluminum 
wires 2 ft. apart, 75 ft. long, 45 ft. high at 
one end and 30 ft. at the other.  Will it 
cut down mjr receiving radius to have the 
instruments 10 ft. below the lower end? 
A.  I.—No. This is the best end to lead 

in. 
2. — What  power is the station at Fort 

Riley, and what is their call? 
A. 2.-3 K. W. Call F. Z. 
3.— Will you please tell me how to con-

nect up a double slide tuner, 2 variable con-
densers, a fixed condenser, electrolytic de-
tector and a pair of i,000-ohm receivers? 
A. 3.—Diagram given below. One vari-

A 

VC 

M E. 
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able condenser is sufficient with a double 
slide tuner. 

COIL. 
(478.)  ALFRED FINLEY, Oregon, asks: 
i.-How much wire should I use to wind 

the secondary of a coil having a core it 
inches long, g inches in diameter and a 
primary composed of 2 layers of No. 16 B. 
S. gauge?  What size should the wire be, 
and what spark will the coil give? 
A.  1.-Use 6 pounds of No. 34 and you 

will obtain a 5-inch spark. We would rec-
ommend that you use two layers of No. 12 
double cotton covered wire on the primary 
in place of the No. 16. 

APARTMENT AERIAL POLE. 
(Continued from Page 520) 

braces. Bolt these braces to the pipe, run-
ning the bolts through the holes bored 
in it, and screw one brace to each one of 
the base boards (Fig. 2). 
Nail small blocks of wood on the bot-

tom of two ends of one of the base 
boards to make it stand level. 
A glass insulator can be placed on the 

top of the pipe to receive the guy wire 
and pulley for raising the aerial. 
Contributed by 

ROBERT D. SKELLY. 

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

All Books ILLUSTRATED with Working Drawings. 

PRICE  10 CENTS  EACH 

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

When writing please mention "Modern Electrics." 

"How to Construct a Practical 
Wireless Telegraf" 

With i Ilustrations,diagrams and fine copy of the Codes,25c 
A 2c stamp brings our bulletin of wireless supplies. 

CHICAGO WIHELENN SUPPLY CO. 
Room 521, Auditorium Office Bldg ,  Chicago, Ill. 

,VI:t II%% riling pit ass riicigi,ii  Mudern Electrics." 

554.00 PFR DAY 
The record CAMERA-SCOPE of the 
And we can prove it. Anyone can operate It. 
Makes 6 finished button photographs a min-
ute, Price of Camera-Scope, with supplies for 
making 300 pictures (enough to pay for the 
complete outfit) SY 5.00. Extra buttons, $1 
per hundred; extra frames, $1 50 per gross. 
Be independent and make money for yourself. 
Write today. 

W . S. M OUNTFORD, 
100a MAIDEN LANE, NEW YORK. N. V. 

When writing please mention "Modern Electrics." 

PATENTS That Protect 
and Pay 

W ATSON E COLEMAN, 
Registered Patent Attorney, 

Advice and Book Free; Highest References; 
Best Service 

612 F Street, N. W.  WASHINGTON, D. C. 

When writing please mention ".Modern Electrics." 

GROBET SWISS FILES 
And Other High Grade Tools 

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

MONTGOMERY & CO.. 
103 Fulton !Street,  New York City 

When writing please mention "Modern Electrics." 

Magnet Wire 
At fabulous low prices.  Ask for quota-
tion on size, style and quantity desired. 
S. M. COHN C8a, CO., 83 Fulton Street, 

NE W YORK CITY 

When writing please mention "Modern Electrics." 

When writing please mention "Modern Electrics." 

At M y Practical School 
Only school graduating full-fledged operators. Estab-
lished 1574. Housed in its own large. modern build-
ing. Equipped with It R. train wire. Endorsed by 
Railroad and W  Union officials. Exclusive 
methods. Teachers are practical experts.  Living ex-
penses earned. Easy payments. Positions always open 
-I will help you. Correspondence course if desired. 
ose  IV trete...  Catalog Free GEO. 5. 0011115, 
, Dodge's Institute.  6th St..Valparabie. lad. 

RUINED BY DRINK ! 
Saved in Time. 

E(W- DO  YOU  DRINK? _091 
I desire to counnunicate with anyone who realizes 

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

When writing please mention "Modern Electrics." 
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"iqnui In Make 

trrtra6 41tutruturta9" 
BY  20  WIRELESS  EXPERTS 

96 Pages, 75 Illustrations 

A  NE W  WIRELESS  HA NDB O O K::: , 

CONTENTS: 
How to make a loose coupler. 
How to make a microphone detector. 
How to make a simple antenna switch. 
How to make a spark gap muffler. 
How to make a 1000-ohm relay. 
How to make a carborundum detector. 
How to make a bare point electrolytic detector. 
How to make a selective tuner with weeding out circuit. 
How to make a coil vibrator attachment. 
How to make an electrolytic detector. 
How to suspend and insulate aerials. 
How to make an iron pipe aerial. 
How to make a tantalum detector. 
How to make a small transformer. 
How to make a transmitting helix. 
How to make a potentiometer. 
How to make an interrupter and detector combined. 
How to make an electrical resonance apparatus. 
How to make a wireless without aerial. 
How to make a talking condenser. 
How to make a two-mile wireless station. 
How to make a tuning coil. 
How to make a silicon detector. 
How to make the simplest and most efficient wave detectors. 
How to operate a wireless by speech only. 

IPrice 25 Cents Prepaid 1 
1 

Our new book is the only one of its kind, and contains more informa-
tion on the construction of wireless instruments and apparatus than any 
other book ever published—no matter what its price. 

It contains description of twenty-five (25) different pieces of apparatus, 
each fully illustrated.  Clear photographs of the actual apparattis, diagrams, 
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. 

Etertrini ruhltratinn N8 4 EW WEST  B 1(12 0 A0 D R W A YK 
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CLASSIFIED ADVERTISEI1ENTS. 

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

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

be la our hands by Feb. 25. 

ELECTRICAL APPARATUS. 

STUDY ELECTRICITY AT HOME —A complete 
electrical course at home, containing 80-page detail 
book,  220-page text-book,  200  experiments  and 
ever 100 preces of apparatus.  Price, complete, only 
$6.60.  Catalogue "M. E. 8." explains this and 
other remarkable offers.  Thomas K. St. John, 843 
Ninth Ave.. New York. 

When writing please mention "Modern Electrics."  

DING! DING ll—Put an electric bell on your 
wheel.  Costs but 40c., worth $1.  Send 15c. silver to 
Mack A. King, Gardena, Cal., Box 80. 
When writing please mention "Modern Electrics."  

ELECTROLYTIC INTERRUPTER will increase 
your transmitting efficiency 90 per cent.  We furnish 
tube complete with drawings and specifications from 
which any amateur can construct one with ordinary 
odds and ends.  Guaranteed not to stick.  Every 
tube tested before shipment.  Postpaid 50 cents.  No 
stamps. Imperial Wireless Co., 5215 Penn ave., Pitts-
burg, Pa. 

When writing please mention "Modern Electrics.'   

ELECTRICAL BOOKS, BLUEPRINTS, ETC. 

WIRELESS. CODES. Send I0e. for blue print 
showing Horse. Continental and Navy Codes, 
A. C. Austin, Jr.. Hasbrouck Heights, N. J. 

When writing please mention "Modern Electrics."  

FOR SALE. —Practically new set Cyclopedia of 
Applied Electricity in five volumes, well bound in 
half morocco leather.  Treats of dynamos, motors, 
storage batteries, current measurements, wiring, tele-
graph, telephony, exchange, lighting, railways, power 
stations, alternating current, power transmission, etc. 
Cost 819.00—will sell for $8.00. Address, Henry Ward, 
1.24 East 62nd street, Chicago, Ill. 

When writing please mention "Modern Electrics."  

WAVE LENGTH figured mathematically by the 
only right formula.  2 vVt.c Mc.  For further partic-

ulars write Crockford, Bristol, R. I.   
When writing please mention "Modern Electrics."  

WIRELESS 

WIRELESS FIENDS! 
Phosphor Bronze Aerial Wire as wed by Government, 

the best yet. Just imported 25,000 feet. 116 ct. per foot. 
Bornite and Zincite, the most sensitive combination, 50 
cts per set. Zincite and Copper Pyrites, 50 eta, per set. 
Silver plated brass cup for mounting crystals. 10 cts. 
each. Sliders (for square rod %'•in.x .4-iu.) with ball and 
spring. 15 cts complete. Black Asphaltum, Black and 
White Shellac, liquid ready to use, large bottle, 25 cts. 
Electrolyctic Detector, 1909 style, 75 cts. each  Spool 
containing 1000 Ohms No. 50 Copper Wire, 60 cts. Silicon 
or Molybdenite, large piece 15 cts. Send postage stamp 
for 128 page Catalog. 

Electro Importing Co-, 86-2 West B'way, New York. 

When writing please mention "Modern Electrics." 

MAKE A WIRELESS TELEPHONE. 
No operating skill required. Any one can 

make and use the m. Si mple material4 Na me 
as ordinary phones.  Talks through solid 
walls. Usea dry cells.  No special transmitter 
or high tension current required. Co mplete 
diagra ms and instructions -so Cents. 

Address—ROX 416, SUMTER, S. C. 
When writing please mention "Modern Electrics." 

YOU BET 
we have all up to date wireless supplies. We 
carry more wireless goods for the amateur 
than any other house on the Coast. W hy pay 
express and freight, when you can get the 
goods right here at right prices? Detectors, 
Tuners, Condensers, Spark Coils fro m 1-2 to 
4 inch spark, oscillators, coherers, lamps, 
Static machines, in fact, anything electrical 
you want.  Call or write.  It will pay you. 
PAUL SEILER ELECTRIC W ORKS, Market St. 
San Francisco, Cal. 

When wntin- please mention "Modern Electrics."  

WIRELESS instruments and parts.  Few pieces of 
silicon for detector; large piece 15c. Double pole re-
ceivers with cord, $1.50.  Send for catalogue. Poche 
Wireless Co., 21 Cobden at., Roxbury, Mass. 
When writing please mention "Modern Electrics."  

CARDBOARD TUBES, per foot, 5 and 4 1-2 inch, 
20 cents; 4 and 3 1-2 inch, 12 1-2 cents; 3 and 2 1-2 
inch, 10 cents.  Potentiometer wire, 800 ohms, en-
ameled, 26 cents; 400 ohms cotton, 10 cents.  Zincite 
and chalcopyrite, 25 cents.  Enameled wire.  Middle-
sex Wireless Supply Company, 94 Antrim st., Cam-
bridge, Mass. 
When writing please mention "Modern Electrics."  

SPECIAL PRICES.  1,000-ohm wireless receiver, 
double pole, solid hard rubber case, wound with 
copper wire, $1.75. Leather-covered head band, single, 
60c.; double, $100.  "National" receiving condenser, 
30c. Waterhouse Bros., Bourne, Mass. 

When writing please mention "Modern Electncs."  

ATTACHMENT FOR MORSE KEY.  Convert 
your old key to a wireless key.  Price of attachment 
fitted with heavy alloy contacts, mounted on finished 
base with binding nosts, $2.50.  Complete with key, 
$4.00  Anderson Wireless Apparatus Co., Sheidley 
bldg., Kansas City, Mo.   
When writing please mention "Modern Electrics."  

1,000-OHM  GUARANTEED  BIPOLAR  WIRE-
LESS -.2.CEIVERS, $175.  Positively the best.  .002 
Microfarad Fixed Receiving Condenser, $30.  Com-
plete Receiving Sets, $8.25, up.  Send stamp for cir-
culars.  Alden Wireless Co., Campello, Mass.   
When writing please mention "Modern Electrics."  

FREE WIRELESS DETECTOR. 
' I have received many replies as follows from my last 
adv.: 
"When used with a stiff spring I found your crystal bet-
ter than any other detector. It did not burn out with a 
I K. W. transformer three feet away." 
I still have a large quantity of this crystal left and will 

send a niece free to all who apply. I want your opinion. 
William Dubilier, 54 Clinton St., Newark, N. J.  

When writing please mention "Modern Electrics." 

FOR SALE. 

EXCHANGE. —$8.00 cycle engine castings.  Want 
pair of 1,000-ohm receivers, two pole type, or some-
thing of equal value.  Rolla Ransbottom, Coldwater, 
Ohio, Route 1.   
When writing please mention "Modern Electrics."  

2-INCH spark coil, $6.00; 40 watt dynamo parts, 
minus wire, $5.00.  H. Beanland, Springboro, Pa. 
When wnting plea-e  mention "Modern Electrics."  

FOR  SALE.  Receiving transformer,  price, $5. 
Address all communications to Harold Peterson, 154 
Westminster ave., Arlington Hts., Mass.   
When writing please mention "Modern Electrics."  

TWO receiving transformers, two pairs 4,000-ohm 
receivers, one helix.  Send for prices.  Joseph Pren-
tiss, Belmont, Mass. 
When writing please mention "Modern Electrics."  

FOR SALE, reasonable, first-class long distance 
wireless receiving outfit; also 1-4 K. W. transmitting 
set.  Address, P 0 Box 9, So. Boston, Mass.   
When writing ',lease mention "Modern Electrics."  

WANTED. —Telephones, induction coil, key, detec-
tors, etc. Nathan Semel, 520 Fifth st., New York City. 
When writing please mention "Modern Electrics."  

FOR SALE, Experimenter's electrical apparatus, 
complete.  Cost 2100.00, fair condition.  Price, $26.00. 
Write Branson de Cou, East Orange, N. J.   
When writing please mention "Modern Electrics." 
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FOUR KINDS OF SERVICE 
The charge ranging from one, cent to ong-quFter of a cent a word to the general public 

makes communication by telegraph an economic convenience 
for every one.  You can send 

25-word TELEGRAMS, any distance for 25c. 
50-word TELEPOSTS, any distance for 25e. 
100-word TELETAPES, any distance for 25e. 
10-word TELECARDS, any distance for 10c. 

ONERATETOALL POINTS 

ME W 
50 WORDS FOR25CENTS 

A
THOUS AND W ORDS PER MI NUTE over a single wire," when the 
older Telegraph Companies average only fifteen words per minute, 
makes possible the above-named rates and other startling innovations 

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

gAfter some mouths successful operation commercially in the East the Telepost first 
Western section has been opened up.  Offices are now open for business between St. 
Louis and Sedalia, Mo., St. Louis to Springfield, and Aurora, Ill. St. Louis to Terre Haute, 

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

(Nine construction is being pushed in many widely separated sections, and additional 
cities are to be connected in rapid succession until every city in the United States is 
given the Telepost's quick and accurate service, at rates so low that all can afford to carry 
on their more important correspondence by wire. 

q You ought to know all about it. 
411.A.n interesting illustrated bo3klet has ueen prepared, describing in detail the invention, 
its operation, its economy, its rapidity amt its accuracy.  Mailed without cost to any oue 

asking for Booklet No. 359. 

Sterling Debenture Corporation 
Brunswick Building, Madison Sq.  New York City 
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S h0771.6 
Electric 

& AGM-

AMASTER CLOCK 'THE CLOCK 

will run  KEEPS THE TL•ff 
"one or 100" mire/MONOGRAP/i 
with the aid of 

" electric current  RECORDS IT 
and every one will print the same time 
"to-the-minute." 

The CARD TIME RECORDER model is unequalled for reg-
istering employes IN-AND-OUT, giving an accurate original record 
for the pay roll, thus avoiding all disputes with 
employes. Every employe keeps his own time. All 
he has to do is to drop his card in the funnel and 

pull a lever, and his record of arrival and departure is made. 
The COST KEEPING model is adapted to any cost 

system. It enables you to positively know your labor 
costs. There is no guesswork about them, and they are 
known as accurately as your material costs. You then have the 
actual cost of your product so that you can make your selling 
price without fear of a competitor beating you. Simple, easy and rapid in operation. 

The GENERAL OFFICE model saves all kind of worry and disputes 
when an order, letter, telegram or paper as received and when the 
matter had attention. It increases the efficiency of an officeforce 
In fact, a system of Chronographs in an establishment brings it 
up to the highest point of efficiency. That means saving at 
every turn, and the profit side of your business is enlarged. 
The price of the Chronograph will attract you and for a 

system of them the saving over any other time 
recording system will surprise you. 

Stromberg Electric Mfg Co., 
130 NORTH JEFFERSON ST. 

CHICAGO 
Boston Fates Officez 100 Boylston St. 

M. E. 
FE W 

Stromberg 
Electric Mfg. 

Co., 130 North Jef-
ferson St., Chicago, III. 

Please send me information re. 
ranting use of the Chronograph for: 

Employees' Imand•Out 1-1 Recorder. 
Factory Time Cost Keeping. 

Genera! Office Purposes. 

(Give on this line any other rise des:rea'.) 
Write Name and Address on the Margin. 

De Forest Apparatus 
DESIGNED BY EXPERTS 

WIRELESS TELEGRAPH AND TELEPHONE 
RECEIVING OR TRANSMITTING 

HIG H CLASS APPARATUS OF ALL SORTS AT REASONABLE PRICES 

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

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

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

R. J. HELIX &SPARK GAP—Equal to that used in most ship stations,$15.00 
R. J LOOSE COUPLING—Rotating coil type to eliminate most extreme 

interference  $17.50 
HEAD TELEPHONE RECEIVERS—De Forest type.  Most sensitive 

known, light, fit the ears  $16.00 
Technical advice and assistance gladly given to all purchasers. Call and see our 

apparatus at our new offices in the Metropolitan Tower. What we sell is GOOD. 
If you wish a REAL Wireless Station go to those who KNOW HOW  Address 

SALES DEPT. 

RADIO TELEPHONE CO I MADISON AVE. 
. NE W YORK CITY 

When writing please mention "Modern Electrics." 
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Remarkable Feat for Wireless Boy. 
"With a wireless station that cost him 

just $19, Elmer Lamb, an IS-year-Tol edo 
boy, living on Erie 
near Galena St., on 
Friday picked up 
the U. W. Co 's ii 
K. NV. station at 
Atlantic City, N. J. 
and a few minutes 
later picked up the 
cruiser Oklahoma 
on the Atlantic 
coast, and the sta-
tion at Cape Cod, 
Mass.  The feat is 
regarded as re-
markable here. 
The boy's instru-
ments co mplete 
stood him just $19. 
Station is equipped    
with a 50-ft. aerial, 
Ferron Detector, tub-
ular condenser, tuning 
coil and 2,000 ohm head 
set.--F r o m Toledo 
Ne ws-Bee, of Sept. 
18th, 1909. 

PERRON DETECTOR. PRICE $3.00. 

I The Celebrated Ferron Detector 
7  The Ferran Detector is fast becom-

ing the acknowledged detector for 
high class wireless work. Guaran-
teed to be excelled by none for sensi-
tiveness, and tar superior to any de-
tector in existence selling for $5.00. 
With our highest grade receiving set 
it has a proven range exceeding 2,000 
miles. Because of its extreme sensi-
tievness, no battery or potentiometer 
is requited.  It will withstand the 
strongest signals and remain adjust-
ed for weeks. The users of electro-
lytic detectors will appreciate this 
point The base is of finely polished 
Italian marble, and tbe metal parts 
beautifully nickel plated. The follow-
ing enthusiastic letter unquestiona-
bly proves the Ferron to be much 
more sensitive than any silicon: 

"My profound felicitations; your detector is certainly a bird, and as the president 
would say it has all others done to a frazzle.  While in Beverly, Mass., I tested it 
out with a silicon, and I could get P. C. (85 miles) as loud as I could get P. G. (15 
miles) on the other." 

Send Sc STAMP for our New Big Catalogue of Anything Electrical. 
J. J. D U C K.  432 ST.  CL AI R  ST R E ET,  TOL E D O,  OHI O 

When writing please mention "M  i 11 I  .1 • 

The ENDURANCE Underwood  

Standard  Typewriter 
Enables it to meet 

the exacting re-

quirements of every 

day usage   

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

"The Machine You Will Eventually Buy" 

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

is. nen writing please mention "Modern Electrics. 

TEN  THOUSAND TELEGRAPHERS W ANTED 
hy railroads, commercial companies and Wireless Companies.  Only schools in America teaching 

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

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

N ATI ON AL  TELE GR APH  INSTITUTE 
CI N CI N N ATI, O HI O  PHIL A DELP HI A, P A,  M E M PHIS, TE N N,  D AVE N PORT. IO W A  PORTL AN D. O RE.  C OLU MBI A, S. C. 

When writing please mention "Modern Electrics." 
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 MURDOCK   
SILICON—DETECTORS—MOLYBDENITE 
We take great pleasure in announcing, as noteable additions to our steadily 

Increasing lines of reliable wireless apparatus, two absolutely gtiaranteed forms of 
the well known SILICON and MOLYBDENITE Detectors.  Under license of the 
owners of patents covering the use of these two elements as etheric oscillation re-

ceptors, we are manufacturing and offering the new MURDOCK 
Detectors, for the use of amateurs, experimenters and owners of 
private installations, at prices which we believe are within the reach 
of those who really want the best. 

Silicon Detector, $15.00. Molybdenite Detector, $10.00. 

  EVERYTHING FOR WIRELESS   

W. J. MURDOCK CO., 40 CARTER ST., CHELSEA, MASS. 
162 Minna St., an Francisco.  324 Dearborn St., Chicago 

07 

.firot Annual (flifirtal 

Mr/6,s /Slur % A 
The only book of this kind in existance. It contains the location, 

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

2 'Wireless thatinns in tilt Ilniteb  anb ClIattaba 
U. S. Atlantic and Inland Stations  90 
" Pacific Shore Stations .  60 
Navy Stations  51 
Army Stations  50 

" Revenue Cutters Sta• tion▪ s  22 
Navy Vessels Stations .  •  185 

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

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

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

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

S ri PRICE, 10c BY ruin.. I Cash or stamps (only U. S., no foreign ones) taken 
Modern Electrics Publication,  84 W. Broadway, New York 

-YANKEE"TOOL1 No. 15 

_ 
The beauty of this little Driver is the knurled washer on the 
illade, for handling wabbly screws.  You turn them with 
the thumb and forefinger while the handle steadies the blade   
antil they are well set then using the Ratchet movement.  A fine Driver for small wood 
screws, but especially useful for electrical work and work on small machinery, like sewing 
nachines, typewriters, adding machines,'etc.  A  nice tool for the pocket.  OP"' 

Send for "YANKEE" Tool Book—Your Dealer, Sells "YANKEE" Tools.' 

North Bros. Manufacturing Co., Dept. M., Philadelphia, Pa., U.S.A7 

PRICE 
2.in. Blade $0.40 
3.in. Blade . .45 
4.in. Blade • .50 
5-in. Blade • .5 
POSTPAID 

Wlien writing please Inentio n  "Modern Electrics." 
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CHARGING A CONDENSER WITH 
A SPARK COIL. 

To charge a condenser with a static 
machine is.quite simple.  Connect it to 
the machine and turn the crank; but 
with a spark coil it is a little different. 
When an electric impulse from a coil 
flows into a Leyden jar or other form of 
condenser, it charges it, but only to be 
discharged back through the wire of the 
secondary coil, or perhaps through the 
spark gap, if one that is sufficiently small 
is present. 
The diagram given shows a way to 

charge it, and preventing it from being 
discharged. "P" and "S" are respective-
ly the primary and secondary of a spark 
coil.  A Spark gap "S G," just the size 
the coil is rated for, is connected across 
the secondary.  The function of this is 
merely to act as a "safety"; as in case 
the other spark gap is too large the coil 
is liable to injury. A condenser is now 

pp: Ait  SG SPARK OAP 
5- Sac OP.I0Aery  
s.Q.- SAFETY SINN1R/f GA.  C - coNocwarie  

M 

connected across the same  terminals 
with the spark gap "S G," as shown in 
diagram, with another spark gap "S' 
G'" a trifle smaller than "S G," so that 
the spark will jump here instead of the 
other. 
When the coil is in operation, the 

spark jumps the gap S' G' and charges 
the condenser. As soon as the impulse, or 
current, stops flowing into the conden-
ser, the spark stops and hence breaks the 
circuit.  The jar is now charged and 
cannot discharge as it did when con-
nected, as in wireless; or right across 
the secondary terminal.  The condenser 
should be well insulated, and can now 
be discharged with a discharger. 
Contributed by 

M. S. KICE, 

Be D O C T O R ofTMheecrhaapnyo. A   

$3000 to $5000 A YEAR 
WE TEACH YOU BY MAIL 

WIthina short time you can begin practicing 
lifechano-Therapy,an elevating and highly paid 
profession for men and women. More compre 
benslve than Osteopathy.  Endorsed by phyal 
Clans. A fascinating study, easy to learn, Whet 
in class, by mall, or both, and equal to college 
course—an ordinary education and our course of 
instruction fits you for a professional life. 
Authorised Diplomas to graduates. Work absorb-
ingly interesting. Vast opportunities for social 
and financial betterment.  Special terms now. 
WrIte today for prospevtn..-tree. 

Dept.  , 120.12Sliandolph hi., t lalcage 
AMERICAN COLLEGE OF MECRANO-THERAPY 

When writing please mention "Modern Electrics."  

RECEIVING OUTFIT 
Cheap if you buy of 

us. A complete Receiving Out  consisting of Crystal 
Detector, Stand, Tuning Coil, 75 Ohm Re- - 
ceiver and Battery, for only    $5.25  

ONLY A FE W SETS LEFT 
Catalogue sent on receipt of 2 cent stamp. 

WIRELES 

TREMBLY ELECTRIC CO., 
/Ida Street, CENTERVILLE, IO WA 

When writing please mention "Modern Electrics."  

LEARN TO  BE A WATCHMAKER 
Bradley Polytechnic Institute 
Horological Department A 
Peoria. Illinois 

/010IIIILT PARSONS NONOLOGiC.AL INST. 

La  and Best Watch 
School In America 

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

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

When writing please mention "Modern Electrics." 

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

The Omnigraph Automatic Trans-
mitter combined with standard key 
and sounder.  Sends you telegraph 
messages at any speed just as an 
e pert operator would. 6 styles 
$2 up; circular free. 
Omolgraph Mfa. Co. 

39% Cortlandt St.,  New You 

When writing please mention "Modern Electrice."  1 The Schoen Printing  Co. 

Printers Magazines 
Catalogues 
Stationery, etc. 

13 Vandewater Street.  -  NEW YORK I 

When writing please  mention "NI  Icr,, Electrics."_. 

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

MODERN ELECTRICS PUBLICATION 
84 West Broadway, New York 

MtTAL E Mi GASKWERWLS.SETHANEIRDPLIWIAIDESTEOCLIAWL°TRIES.STAMPING 
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tir 6rratrM fliagazittr 
Vargaitt,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 
Regular Price  - $5.50 

OUR 
PRICE 

$ 3.00 

Modern Electric.   $1.00 
World's Work   3.00 

Everybody's   1.50 

Delineator   1.00 

Regular Price - 08.50 

Our 
Price 

Modern Electric.   
Good Housekeeping   

The Outlook   

1.1.00 
1.00 

3.00 

Regular Price - $5.00 

Our 
Price 

Modern Electric,   $1.00 
Pictorial Review   1.00 

Cosmopolitan, (or American or 

Good Housekeeping)   1.50 

Regular Price - $3.511 

Our 

Price 

$2 .15  

Modern Electric.   $1.00  , Our 
Pearson's   

Leslie's Weekly   

Regular Price  - 

1.:14 '  Price 
5 '0 "  $ 5.40 

1,47.50 

Modern Electric.   $1.410  Our 
Review of Reviews   3.00 
McClure's Magazine   Lao  Price 
Woman's Home Companion  1.50 

$4.-2̀) Regular Price - 1$7.00 

Modern  Electric.   $1.00 

The World Today   1.50 

Pearson's   1.50 

Regular Price.  $4.00 

Our 
Price 
$2.40 

MODERN ELBeTRies 
IN  CONNECTION 

REGL'I AR  OUR 

PRIGS 

With Ainslee's  $280 

"  American Boy   2.00  1.45 

The Book-keeper   2.00  1.45 

"  Cosmopolitan   2.50  1.50 

Cycle & Aut'bile Trade Journal 3.00  ENO 

Farm Journal   2.00  1.45 

Fruit Grower   2.00  1.35 

Good Housekeeping   2.00  1.110 

Gunter's Magazine   2.50  2.00 

llarper's Magazine or Weekly  5 lo)  4.30 

"  Bazar   2.00  1.50 
Judge's Weekly     6.00  5.00 

The Ladies World ........ .   1.50  1.10 

Leslie's Weekly   6.00  3.00 

Lippincott's  3'0 2.50 
51cClure's Magazine   2.5o  1.011 

Metropolitan   2.50  1.75 

Modern Priscilla   1.75  1.30 

PRICE 

8 16,440 

REGULAR  e R 

PRICE  PRICE 

With Motor Boat   300  $2.341 

The Musician   250  1.810 

North American Review..   5.00  -1.30 
The Outlook    4.00  3.50 

Pacific   2.50  1.140 

Pearson's     2.50  1.50 

Pictorial Review   200  1.50 

Popular Magazine   4.00  3,00 

Rec reation     4.00  3.00 

Review of Reviews   4.00  2.30 

Scientific American   4.00  3.311 

Telephony   4.00  2.30 

Suburban Life     4.00  3.05 

Success   2.00  1.50 

Sunset   2.50  1.80 

Travel   2.50  1.80 
Women's Home Companion   2.25  1.711 

The World Today   2.00  1.40 

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

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

MAIL ALL ORDERS TO 

illobrrn Eirrtrirs 
84 W EST BROAD WAY  :-:  NE W YORK 

et: 'a ".M._,!(rn Electrics." 

 • 
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IVERJOHNSON 
SAFETY AUTOMATIC 
R E V O L V E R 

tWe point to the difference between the posi-
tively and absolutely safe Iver Johnson Safety 
Automatic Revolver and the imitation near-safe-
ties.  They have some device added to them to make 
them near-safe. The safety feature of the Iver Johnson Safely 
is the firing mechanism itself—not some spring or button device to pull or press. 
That is why you can, in perfect safety —not near-safety —kick it, cuff it, knock it, or 

HAMMER THE HAMMER 
"SHOTS," our booklet, tells all about it in a ;Slain, sinuble way, so you 
can't go astray on the SA FE revolver question. Send for it—FREE. 

Iver Johnson Safety Ha m mer Revolver 
Richly nickeled, 22 calibre rim-fire or 32 calibre center-fire, $e (Extra length barrel or blued 
3-inch barrel, or 38 calibre center-tire, 3!4-inch barrel,  -  finish at slight extra cost) 

Iver Johnson Safety Ha m merless Revolver 
Richly nickeled, 32 calibre center-fire, 3-inch barrel, or 38 $7 (Extra length barrel or blued 
calibre center-fire, 3,4-inch barrel, -  - - -  -  finish at slight extra cost) 

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

IVER JOHNSON'S ARMS & CYCLE WORKS, 323 River Street, Fitchburg, Mass. 
New Vork gg Chambers Street.  San Francisco: Phil. B. lickeart Co., 717 Market St. 
Hamburg, Germany: Rickhuben 4,  London. England: 13 Cullum Street, E. C. 

Iver Johnson Single Barrel Shotguns and Truss Bridge Bicycles 

Hammer 

ilarirmer 

Accidental 
ischmle 

When writing please mention "Modern Electrics." 
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Course in Prac4tis..el 1:lesArkil 

PRACTICAL 
ELECTRICITY 

in 
Twelvelessons 

I 

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

SIX voLuriEs profusely illustrated with diagra ms, circuits and working drawings. Used by 

the COMMONWEALTH EDISON COMPANY of Chicago and UNIVERSALLY ENDORSED. 
A Complete Course of Home Study of Electricity in all its branches.  Simple, practical and comprehensive. 

The only strictly UP-TO-DATE Course in Electricity published.  On receipt of $1.00 cash, we will send you the 
first two lessons 'Book 1) and include with some a CONSULTATION CER TIFICATE, entitling you to the advice 
and assistance of electrical experts on all questions arising in this Course of Study. 

The balance of $11 00 is payable in monthly installments of $1 50 each month for Six Months making the 
ENTIRE COURSE cost you only $10.00 if ordered AT ONCE,  The Branch Publishing Co., Chicago. 

When writing please mention "Modern Electrics" 



M O DE R N  EL EC T RI CS 

FREE 
TWO BOOKS: 

61-Pace 
Inventor's Guide" 

AND 
64-Page 

"Proof of Fortunes in 
Patents --

What and now to 
Invent." 

FREE 
T he above - entitled 

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

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

ADVICE FREE 

Correspondence Solicited. 

>Mgr PROTECT YOUR IDEA ! 

Patents THAT  Pay 
"MY TRADE MARK 09 

"Your business will have my pemonal attention.-  F. I: V. 

SPECIAL OFFER 
Send me sketches or drawing or model and 

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

I W RI T E  N O W 

REFERENCES : 

Amtriean National Bank, 
Washing, on. D. C 

LittleGlant Hay Press Co., 
Dallas, Texas. 

Gray Lithograph Co., 
New York City, N Y 

Farmers Mfg.Co.,Norfolk,Va 
New Era M'f'g Co., 

Fairfield, Is. 
The Parry Stationery Co., 

Oklahoma City Okla. 
Bell Show Print Co., 

Sigourney, la. 
The Camp Conduit Co.. 

Cleveland, 0. 
The Iowa mfg. Co. 

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

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

Akron, 0. 
Superior Mfg. Co., Sidney, 0. 
Tidnam Tel. Pole Co., 

Oklahoma City, Okla. 
Bernhard hu m,  Vienna, 

I. Austrla-Hungary. 
Compound Motor Co.. 

Brooklyn, N. Y. 

I advert se my clients patents free In a magazine ha, mg  tsho million cir ulation. 

MY FEE RETURNED IF "P ATENT" IS N OT A LLO WED 
( SEE ABOVE LIST orREFERENCES —THEY TALK! ) 

HIGH CLASS WORK  EXCELLENT TESTIMONIALS 
SUCCESSFUL CLIENTS IN EVERY SECTION OF THE U. S. 

Expert-Prompt Services  Highest References  809 P ST., N. W 

E. E. VROOMAN Registered Patent Attorney   Patent Litigation 

9 PATENT LA WYER a 0. 
My offices are located across the street from the U. S. Patent Office 

%%lien writing please mention "Modern Electric.. 

 E X T R A!! 
Wireless Telephone Experimenters —Do you want a NEW, French Imported, self reg ulating arc lamp? 
We give you the best value ever offered in this country.  We bought 200 lamps from the bankrupt manu-
facturers.  The arc lamp sold for 5 years at $16.00, retail, and was cheap at that. 
Lamp is guaranteed in every respect and runs on 110 Volts D. C. With Standard Carbons it gives 1000 C. P 
Just the thing for wireless telephone speaking arc lamp or for regular lighting service. 
Made in brass entirely.  Finest precison.  We can ship at once.  First come, first served. 

I  PRICE $4.50  I 

ELECTRO IMPORTINC1 CO., 
86-z WEST BROAD WAY, 

" Everything for the Experimenter" 
NE W YORK CITY 

When writing please mention "Modern Eiectrics." 

PRICE 
sLso 

AND UP 
STAR SAFETY RAZOR 

"S. 

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

Catalogue sent upon request. 
KAMPFE BROTHERS. 28 Resale St., New York. 

W  , ashilD 
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......Nrui  Prrtittunts 
w i t with our t o premiumsge e areagain  new ass o f that w  ortment sosdoyr tcma ne n t o wt i: satir r e a n,  e d eFr s . 

tany  thepremiumslisted offering   a  w w RI have av e is  notha d u n escecs h good s ary  ;  . h  a successsubscriber  below; or 

instance: The article given for one new subscription will be given to an, body who sends in even his own 

subscription, but you must ask for the premium when you send the subscription.  Claims for premiums after 

,ubscriptions have been received, cannot be recognized under any circumstances. 

Takes 
Most 

-  made. 
adde 

i. 

, 

i ,_.....'.. 

ilill 

1 

er 

..".... • - 

•'FA D. 
or any substance. 

all-around Detector 
of 12 cts ,must be 

1 

_ 

•• 

l...........C.:055 1.- 

citYthiTAL D ETECTOR 
any et ystal. 
sensitive 
Postage 

Selld.s for $1.00. 

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

Runs 

I 
Given F RE E for Three 

Subscriptions 
I Given F R EE for One Subscription 

- 

el 
_ 111111111  — 

- 

1910.) 
dim 
50c. 

I.7 

'  .1. 

•  --,- 
m 

The Fa mous Peroxide of Lead 
DETECTOR. A dry electrolytic. More 
sensitive than silicon or carborunclum. 
Postage  of 12 cents must be added 

Detector sells for $1.00. 

1 

1111111 

"ELECTRO" RH E0sTAT (Patented Feb. 1. 
The only air cooled rheostat made.  Just the thing to 
down lamps, for Wireless, etc., etc.  Rheostat sells for Given F RE E for Four 

I  Subscriptions I I Given F RE E for T wo Subscriptions 1 

0 i # 
I 

II 'S IDIt  'II N I:It  with solid hard rubber ends 

The finest small tuning coil made.  Used in the 
wireless stations in the U. S.  Rolling ball sliders, (pat-

ented Feb. 1, 1910 ) nickel trimmings, hard rubber 

posts, etc.  Must go by express 

Coil sells for $2.00. 

ben1 

I 

'' 

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

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

filobrril tirririrs thibliration 84 W est Broad way, Ne w York City 
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CAT. 

7 

7 

7 

7 

 Tipirr 
CAT. 

PzmaY.Lck 

#r-o• Dattek, 7 

_I$Loo 1.1  

7 

.35,  7 

aDf 

7 

7 

7 

ktnet1 W-1601-€.044 40  7 

$4. 0 

OKc$1.15  113.9/ 
*c,a 

7 

7 

7 

Above are  a FE W Selections of 
Ou R Electrical Cyclopedia Catalog No 7 containing l2  valuable information, wireless dia-
NE W  L grams,WIREESS CODES and the most complete assort-
ment of wireless goods, apparatus, novelties, in the U. 6., will be sent to you on receipt of 2 cents postage to cover 

cost of mailing.  Electro Importing Co., 86-z W. Broadway, N.Y. 
verythm, for 

the Experonrytter"  NE W RETAIL STORE, 69 WEST BROAD WAY, NE W YORK 
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1,•trirtion 
THE "ELECTRO" LOOSE COUPLER (Receiving Tuning Transformer 

Patent  Applied  For) 

is the latest  word in wireless. 

While an ordinary tuning coil is ad-

tnirably suited for ordinary work it is not 

a success where exceedingly fine tuning 

is required. In fact even the best tuner 

cannot tune within 10% accuracy. Further-

more,  now when  so  very  many 

stations are  working simultaneously, 

we must have an instrument which is 

capable of tuning to an exceedingly fine 

degree—within 1% accuracy—and further_ 

more be able to ABSOLUTELY tune out 

ANY unwanted station. 

The loose coupler does this in an 

astonishingly perfect way and in addition 

will bring in distant stations 5-5 times No. 12000 
as clear and loud. 

The new instrument is nothing but a transformer which serves to increase the intensity of wireless signal, 

At the same time it is the most accurate tuner as yet devised.  For this reason the large commercial stations and 

government stations are using it exclusively now, as it enables them to work "through" other stations. 

The loose coupler is not a new invention. It has been known tor years, in fact has been used by European 

governments for two years. 

However, the experimenter has been  deprived of its use as the cheapest on the market sell at an exceedingly 

high price making it prohibitive for the average experi menter to proctre this useful instrument. 
We have been experimenting for long months to produce a loose coupler within the reach of everybody and a s 

usual succeeded.  Not alone did we succeed but we improved the old type to such an extent that it has a far greater 

selectivity than any similar instrument on the market NO MATTER W HAT ITS PRICE. 

By means of our new secondary it is possible to "feel off" compasatively few turns of the primary and as each 

layer (of the secondary) assists the other one, it will be easily unde-stood why we obtain such marvelous results 

with our instrument, never duplicated before. 

Certain far off stations come in quite loudly even if the secondary is pulled clear out as far as it will go, that is 

the air distance between primary and secondary is fully 6 inches. 

If the instrument was well "in tune", we frequently heard a 2 K. W. station 30 miles distant so loud that the 

signals even when the phones were one foot from the ear, were plainly sudible. 

We found the connections as per diagram to give best results.  The variable condenser is especially recom-

mended and will be of considerable value. Any detector can be used of course. Personally we prefer the "Electro-" 

Lytic Detector as the signals come in very much louder. 
The construction of the "Electro" Loose Coupler is of the highest perfection. 

All wood parts are of quartered oax, metal parts nickel plated.  The wire on 

both primary and secondary is warranted to be the best black enameled wire.  6 hard 

rubber binding posts are provided as shcwn.  If the variable condenser is not used, 

post No. 1 remains unconnected. 

G Ro...0 The secondary is machine wound as it would be quite impossible to wind the 

AI( .111.011• NV  T. 

very fine wire otherwise.  It is of course highly important that no wire of one layer 

should cover any other, in other words the winding must be done with highest pre-

cision only made possible with • special winding machine. 
The secondary, projecting from the right has a square tube which slides on the square guiding rod with 

greatest ease.  At the far end a hard rubber knob is provided which serves as a handle to move the secondary back 

and forth. 

We use no sliding contacts to make connections with the secondary, a flexible cord passing through the center 

of the primary connects with posts 4 and 5.  No loose contacts possible. 

On the primary a single sliding contact is provided with our well known slider used on our other instruments. 

A stop is provided so that the slider cannot be moved beyond a certain point. The secondary can be moved back and 

forth with the greatest possible ease and will not stick, or require two hands to move as is the case with even expen-

sive makes. Our loose coupler is built to pick up wave lengths up to 800 meters and as the majority of commercial 

and government stations have only a wavelength up to 600 meters, our instrument will be found to respond in practi-

cally all cases. 

Adjustment: When connections are made and detector is adjusted, move secondary up to the centre of primary, 

then adjust slider till signalscome in loud; then move secondary back and forth till position is found where signals 

are loudest. Now the variable condenser is adjusted.  Dimensions: length of base 12 inches, width 6 inches, height 

over all 614 inches, weight 2Y, lbs No. 12000, the "Electro" Loose Coupler, (Patent applied for) as described. 

IINTRODUCTION PRICE $3.75 
NO PARTS SOLD No. 12001 "kdectro" Loose Coupler with two slides $4.00 



Will You Give a Home Test   
to Johnson's Under-Lac 
at our Expense ? 

IV
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. 

row much simpler, more economical, easier and more satis-
actory 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 (Elder-Lac 
r. beautiful. brilliant and lasting finish to floors, woodwork and furni-

' over surfaces being dressed for the first time, over dye stains, filler or the 
. - wood; over an t Id finish of any kind. 

Co 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 
-  • ' h I.tps and crawls and di ies b'-fore it is well on.  Under-Lac is thin, 

,.--dries hard in half-an-hour. Use it for any purpose for which you 
.1I use shellac or varnish. 
Johnson's Under-Lac produces a splendid permanent finish. 

S. C. -1'.  For Linoleum and Oil Cloth 
Johnson A 
ifk Son, t)•..,  It brings out the pattern to best advantage, giving a 
kacine,Wis• i+ finikh as glossy as new; protects from wear and makes 
I accept your . cleaning easy. 
offer of a sample "4.  The most economical because it goes fartheq and 
of Johnson's Un- %  lasts longest. Gallon cane, h2.50. Smaller cans down 
der-1,ac. better than .6), to half pints.  Write to-day for the samples and our 
ell-nisi' or shellac- ‘ Os, book of Home-Beautifying Suggestions.  Edition 
also Booklet, Edition \ M. E. 2. Clip coupon or take down address now. 
M.E. 2. I agree to test the  e>. 
sample and r-port results qt. 
to my paint dealer. % 

Name 

Address 

S. C. Johnson & Son 

Racine, Wis. 

The Wood Finishing Authorities" 

When writing please mention "Modern Electrics." 

"Modern Electrics" guarantees the reliability of its advertisers. 


