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THE "ELECTRO TUNER" 
" WE LEAD AS USUAL" 

This Tuning 
Cod  will  in-
crease the receiv-
ing radius of your 
station over sool. 
A wireless 

station without a 
tuner is like a fish 
without water. 
We at lait pre-

sent the ' Fllectro 
Tuner" which is 
a wonder in eve n 
respect.  One of 
the wonders cen-
ters in the new 
wire which we 
use. It is rnameled 
wire No. 20: this 
wire having the 
property to take 
up just iine half 
the roo m the 
regular  covered 

NN W wire takes. In the 
small space of it inches we wind 310 turns of wire.  'Two 
turns represent exactly one meter.  The capacity of coil 
therefore is 155 meters. the wave length consequently 62o 
meters.  The ".EleeitIO M iler " is the finest piece of 
work we have ever turned out; it will positively dear all 
your wireless troubles at once.  If you wish to "listen in" 
what other stations are doing. get this coil at once.  If not 
satisfactory in every respect, YOUR MONEY BACK. 
1 he Slider is a marvel of simplicity, impossible to get out 

of order. Our cut explains the coil better than words could. 
Size over all. I 3x 'cis, inches; weight, 6 lbs.  The " Electro 
Tuner" can be placed either standing up or laying down hori-
zontally.  It is wonderfully accurate.  Send 2-cent stamp 
for new pamphlet describing the coil. 

Introduction Price, 84.00. 
If you haven't got our No.4 Catalog-Cyclopedia. containing 

over moexperiments and valuable information. send 2c. stamp 

'• Everything for the Experimenter."  All Wirtlesc Goods, 

Electro Importing Co., 86 W. Broadway, New York 

When writing please mention "Modern Electrics." 

HO W TO RUN AN AUTO 
Are You Interested in Automobiles? 

SELF 

°PELLE) 

VEHICLfS 

JillovvL 

If you are, an early pur-
chase of ''llostAss̀ SEIF 
PROPfill..I, VEHICLES' . will 
prove a good investment. 
This work is now the 

accepted standard on the 
practical care and manage-
ment of motor cars—, x-
plaining the principles of 
construction and operation 
in a clear helpful way, and 
fully illustrated with many 
diagrams and drawings. 
The presentation of sub-

jects has been determined 
by consideration of the 
needs of the man behind 
the wheel.  It is clear and 
concise in its treatment 
and comprehensible to the 
most inexperienced auto-
mobilist. at the same time 
it is so thorough that the 
expert will learn much 
from its pages. 
Contains hoh pages, over 

goo diagrams and illustra-
tions. printed on line paper, 
size 3, x hi inches.with 
generously good  tes 
binding. Highly  00 
endorsed. b 

.1,e''' ,o• 
.,.. • Is̀ve - 

This good book will be  ..0 .z,,,;•-...,,ccoP >voass" 

sent to any address in the ., ' . s'..\ \,.,s<̀ 
world, postp aid. upon  , 0(.6 , 0, X ,se 5.., 
recipt of two dollars.  'r o -e s' '' s 
or if desired will be  r 6 0 ,s-1.. xse ' 
sent on approval ‘-z"  , 
to be paid for a f- ,061  .,,'S '6'1'. ''s 
ter es 3rtil la- O w  ,,,"  0.' u •,.,  .s.,..  ,$) •  • . ,.,•i• 

t ion.  l+P i'. \vg •sts.',:,',.. S.,,, '̀ -t1..'..  

ELECTRICITY 
Girdles the Globe 
It is the giant force of the Century. 
Electricity offers larger rewards to 

PRACTICALLY trained followers 
than any of the other professions. 
Learn it and you have mastered 

the most fascinating and BEST 
PAID calling of to-day. 
Our school, the most thoroughly 

equipped in the United States, 
teaches PRACTICAL ELECTRIC-

ITY in all its branches, and nothing else. 
Individual instruction, day or evening 

by skilled teachers. 
Write for 04 P. illustrated book. It's free. 

The New York Electrical Trade School 
:39' 2 West 17th Street, New York 

No connection with any other Schaal or Institute 

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

THIS IS THE W ONDERFUL 

RED STYLO 

INK PENCIL 
Impos--ihlt• to leak 
Ti'., 7t n itc • 
pencil. I Ics - 

feed  'vire and  v. e 
thetelore guarantee Ca 
:11E1 every period  iii.ler 
,me now 

To itt-
troduce 
this mar-
velous ink 
pencil to 
readers of 
MODERN 
ELECTRICS 
we will  send 
One sa mple pre -
p:44 for Iss.too. 
R e  a r pric e 
strict'  $2.00. 
Deal s and Agents 
write for interesting 
proposition. 
We also make electric 
flash lights, batteries, 
the  fa mous  Universal 
dry cells, electric  scar', 
inn ,. A .lailiti electric gas 
lighters, el e ci tic magic 
lanterns; also the marvel-
ous I,RV alcohol in chunks). 
Universal fla ming cigar light-
er, sa mple sent by mail for 
50c.. etc.  CAT \LOGUE FREE. 
Special prices for July and Aug. 

4)%er  2 Million  of 
these P'n,'iI., 1141% 

in use. 
All  editorials  and 
text matter of Mori-
'ERN  E L EC T RICS 

:are written with 

Universal Novelty Co. 
165 W. 29th St., Ne w York. N. V. 

Rind Stylo 
Ink 
Pencils 

When writing please mention  "Modern Eleetries." When writing please mention "Modern • 

-Mofiern Electries" guarantees the reliability of its advertisers. 
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FREE  PRE MIU MS 
MODERN ELECTR Ics cat: only grow by having a very large circulation.  In order to obtain same we offer 

the premiums listed below. Anybody who knows the value of these articles will understand how much we 
sacrifice in order to get a large amount of new subscribers The offer is good only for this month: order at 
once as only a limited amount of premiums is on hand. 

These three articles nut) be 

obtained fro m us, ut the tooted 

DrIee., on receipt of n mounl. 

RHEOSTAT REGULATOR 

10 oh ms guaranteed.  Reduces 
current gradualli. not by steps. 
Dims down small incandescent 

lamps, controlls speed of small 
motors, for electroplating, etc , etc 
Sold everywhere for 75 cents 

Gisela for one subscription. 

ot  
OSCILLATORS 

This fine set of Spark B .1Is sell-
ing at $1.25 and comprising two 11,I 
inch adju ,table polished brass balls, 
two brass uprights with binding 
posts, and two 10 inch long sending 
Rods, as illustration, 

(;ris en for Imo subscriptions. 

Modern Electrics 
Publication 

84 West Broadway, 
NE W YORK CITY 

ELECTRO-LYTIC 

DETECTOR 

Latest improved type. Homo-
genous carbon cup.  Microm-
eter . thumb screw carrying 
fine Wollaston wire 0.0001 inch 
diameter. 
Will catch messages from 

500 800 
Most sensitive type  ever 

gotten up. 
Sells everywhere for $2.00 

IOlsen for three subscriptions 

WIwn  writing please inenti ,,:: "Model :1 Electrh•s." 

NE W DEPARTURE MOTOR 

More than a toy.  Double Fields.  Self Adjusting 

Reenforced Brushes.  Laminated Throughout.  Will 

run on one dry battery. 

Special 

price 

for this 

issue 

only 
$1.25 

Largest  M'nfrs,  of 
Motors and Toys in U.S. 
Send 2c. stamp for com-
plete catalogue. 

LIONEL MFG. CO., 
White St., N.Y. City 

When writing please mention "Modern Electrics." 

USE AN AXE if you wain to open this Dime 
Register Bank before it contains 

coo deposits.  Locks Automatically after first deposit.  Opens 
only when $io 
ve been rung 
. Amount in 

always 
,wn on Indi-
'Tar.  Size: 
,4x, inches. 
1.,de of heavy 
rolled steel 
urely rolled 
•;ether, form-
.: a closed de-
-it vault, in 
hich the me-

chanism is se-
curely placed, 
impossible to 
meddle with. 

Bank is finished in Black Japan enamel, finely ornsmented. More 
than • toy. It is practical because it Forces You to Save. 
Only men who know the science of saving will accomplish any-
thing in these wasteful times.  Retail at 75e. We also make 
a Penny register holding too pennies same price. Ask for descrip-
tive pamphlet.  Manufactured by, 
The DurableToy Novelty Co.,44. Union Square, New York. 

When writing please mention "Modern Electrica." 

FREE-•'Fsvo Books: 

S1-Pa ge 
" Inventor's Guide" 

.AND 

76-Pagst 
"Proof of Fortunes in 

Pateets— 
What cad MOW to 

Invent." 

Trade-Maros, Copyrights. 
Prints, Labels, Registered. 

ADVICE FREE 

Correspondence Solicited. E. E.VROOMAN 

Mr' PROTECT YOUR IDEA! 

Patents That Pay 
sst-s, SPECIAL OFFER:  Send sketches or model and 

description of invention for  FREE  SEARCH of 
Patent Office Records and Report as to patentability.  You 
will save TIME and MONEY. 

EXPERT —PROPA•7 HIGHEST KKKKKKK CES 
Registered Pa ent Attorney 

Patent Lawyer(Patent Litigation) 
1109 F STREET, 
W ASHI‘GTON.11. C. 

REFERENCES: 

American National Bank, 
Washingros, D. C. 

LittleGiant Hay PressCo., 
Dallas. Texas. 

Gray Lithograph Co., 
New York City, N. Y. 

Farmers M'f'g Co., 
Norfolk, Va. 

New Era M'f'g Co„ 
Fairfield, Iowa. 

The Parry Stationery Co., 
Oklahoma City Okla. 

Bell Show Print Co., 
Sigourney, Ia. 

When writing please mention "Modern Electrlcs." 

"Modern Electries" guarantees the reliability of its advertisers 
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Electric Power Motor 
Sa mple Prepaid 

for 35c. 
Ag•nts Wanted 

EMPIRE ELECTRIC 
WORKS 

106 3 BRI DGEPO RT, CON N 

When writing please inent  "Modern Elect ries. -

ACCURATE 

COMPACT 
INEXPENSIVE 

Voltmeters, Ammeters 
and Volt-Ammeters 
Send for Complete Catalogue of 

PORTABLE and SWITCHBOARD 

PATTERNS 

L. M. PIGNOLET 
82 CORTLANDT ST.,  NE W YORK 

Nl'hen writing please mention "Modern Electric's." 

Faucet WATER MOTORS 
Complete Wit it 

emery wheel, buff$2 50 
wheel.pulley to run 

sewing and washing ma-

chine,polish. In some cities 

where we have no agents, 

and where 

the water 

pressure  i s 

good, a cam. 

pie motor 

will be given 

free; apply 
at once if you 

want to make 

so me extra 

money, or if 

you can de-

vote your 

whole ti me, 

liberal salary 
and commis-

20 LISS PRESSURE sion will be 

Will RUN IT.  Paid. 

ALCOHOL STOVES, LAMPS AND FLAT IRONS 

ENGINEERS W ANTED 
to send for catalog of indicators, Reducing Wheels, 
Planimeters.  Address, 

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

Newark,  New Jersey 

When writing please mention "Modern Electrice." 

Model Library Series 
The Three Latest, 

Static Electricity.  Simple Ex-
periments in. By P. G. Bull. 
73 pages, 51 illustrations. 
25cts. 

The Wimshurst Machine. How 
to Make and use it.  By A. 
W. Marshall. 112 pages, 30 
illustrations.  25cts. 

Inventions. How to Protect, Sell 
and Buy Them. A practical 
instruction hook for the In-
ventor.  By F. B. Wright. 
114 pages.  25cts. 

Our New List 
Nearly 60 Books Sent Free. 

SPON & CHAMBERLAIN, 
12.30 Liberty St..  New York 

When writing olease mention "Modern Electric's" 

SO M E T HI N G NE W 
Our Canoe and Bicycle Search 
Light is a wonder.  Throws a 
powerful beam of brilliant 
white light for a distance of 
too feet. Fits any bicycle, and 
can be attached to any vehicle. 
By means of screw in back focus 
can be adjusted.  The search 
light is movable to throw the 
beam in any direction wanted. 

Lamp is adjustable and finely nickelplated. 
Works with ordinary dry cells or small stor-
age battery.  Comes with  Tantalum lamp 
using  ampere.  When ordering state voltage 
lamp is to be used on. 
PRICE, COr1PLETE, El 50 BY MAIL 

Headquarters for scientific electrical goods. New apparatus made 
to order. Inventor's materials.  Models and experimental w. trk 

Manufacturers and Inventors' Electric Co. 

8z NASSAU STREET. NE W YORK 

When writing please mention "Modern Electric.." 

A Pien.latIonal Novelty. 

Will La‘t a Lltetitate 

THE IMPROVED FLA MING 

POCKET LIGHTER. 

Patented July 9, 1907, and Sept. to, 1907 
Infringers cautioned. 

Every smoker wants it. Will tight in windy weather. 
Better than matches. A little deodorized wood alco-
hol once in a while does the trick. Nothing to wear 
out.  Sample mailed upon receipt of 55c.  Special 
prices to dealers in dozen or gross lots. If you wish 
to make big money this summer write at once to 

The Auto W olter Co., 19474 B'dway, N. Y. City 

When writing please mention "Modern Electries." 

"Modern Electrics" guarantees the reliability of its advertisers. 
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The Collins Wireless Telephone. 
BY W ILLIAM DUBILIER, 

Assistant to .11r. Collins. 

If fifty years ago the prophecy had 
been made that before the eyes of the 
then rising generation should be closed 
in death, this vast continent would be 
traversed from ocean to ocean within 
four days, and that we would be en-
abled to speak to friends and business 
associates through the medium of a thin 
wire reaching from the Atlantic Ocean 
to the Missouri River on the West, 
Canada on the North, and the Gulf of 
Mexico on the South, he who would 
have had the temerity to make such a 
prophecy would have, undoubtedly in 
that day, been consigned to an asylum 
for the insane. 
In no line of scientific research have 

inventive minds had such wonderful pos-
sibilities available to aid in the progress 
of commerce and business of the world 
as in the field of electricity. To-day an 
elimination of the telephone in the ser-
vice of mankind would mean the paraly-

sis of all business and half of the social 
life of the civilized world.  Following 
closely on, in the latter part of the nine-
teenth century, there was given to the 
world another discovery in which elec-
trical energy was to be utilized for the 
transmission of intelligence. This time 
it was to be an innovation in sending 
messages by the telegraphic code, or 
wireless telegraphy. 
Now another step has been taken that 

is as far in advance of the Bell wire 
telephone as the Marconi wireless tele-
graph is over the Morse wire telegraph. 
We refer to the Collins wireless tele-
phone. 
The Collins Wireless Telephone may 

he said to combine the principles of the 
Bell wire telephone with the Marconi 
wireless telegraph, in that speech is 
transmitted like the former, but with-
out wires like the latter, and this com-
bination enables the wireless telephone 
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to do that which neither the Bell nor 
the Marconi instruments can do, viz.: 
to transmit spoken words between two 
points, in which either one or both sta-
tions are moving. 
Different from the wireless telegraph, 

the wireless telephone is a first-hand in-
strument, and operates with greater cer-
tainty and instantaneousness and, like 
the Bell wire telephone, the Collins wire-

Collins Thermo Electric Detector Closed. 
less telephone can be used by anyone 
who can speak an understandable lan-
guage.  In the operation of the wireless 
telephone when words are spoken into 
the telephone transmitter air waves are 
set up, causing the diaphragm to vibrate, 
and this action in turn varies the re-
sistance of the transmitter.  The cur-
rent thus varied energizes an induction 
coil, which produces alternating cur-
rents and these are superposed upon a 
heavy current forming an arc light. 
However small the variations of the 

superposed currents may be, these suf-
fice to vary the resistance of the arc and 
consequently the heavy currents going 
through it.  Shunting this circuit and 
including the arc in it as well is an induc-
tance coil and a condenser, forming os-
cillation circuit and to which is connect-
ed by a conductive or inductive coupling, 
the aerial wire on the one side and the 
grounded terminal on the opposite side. 
Now when the transmitter is in opera-
tion, part of the direct current energy is 
converted into high frequency oscilla-
tions and when the oscillation system is 
properly tuned, there are set up, not 
only in the closed oscillation system, but 
in the aerial wire system as well, high 
frequency currents, and under these 
conditions electric waves are emitted, 
which are unbroken as they are in case 

of those produced by a disruptive dis-
charge.  Means are provided for tuning 
the open and closed circuits of the trans-
mitter to within a half of one per cent. 
In one form of receptor used in 

combination with the above transmitter, 
the electric oscillations actuate a thermo 
electric  detector which  emits  light 
waves, and these impinging on a selen-
ium cell connected with a battery and a 
telephone receiver, reproduce the voice 
in audible tones.  To-day with the long 
distance  Collins Wireless Telephone, 
messages can be transmitted thirty miles, 
and with improvements now being made 
it will be not only possible but practica-
ble to telephone at least a hundred miles. 
One of the most interesting features 

we have been called upon to solve is an 
intercommunicating system of wireless 
telephony.  The question most often 
asked is how a person can be called on 
the Collins wireless telephone and sup-
posing there are a number of phones in 
use, how can you converse with any per-
son you wish? 
In the first place each wireless 'phone 

has a telephone number just as the ordi-
nary 'phone, but instead of a central 
station and a "Hello" girl the subscriber 
talks direct from one station to another. 
This is accomplished by having three dials 
similar to those used on a combination 
safe. Each dial is numbered from 0 to 9, 

Collins Thermo Electric Detector Open. 

and the indicators of these dials are set 
on a number to be called up. By way of 
illustration, suppose Smith's number is 
620, Browns number 550 and Jones' 200; 
now, when Brown wishes to call Smith 
he moves the indicators of his dials on 
his telephone to 6, to 2, and to Zero, re-
spectively, thus placing both instru-
ments in tune with each other; he next 
presses a button on his telephone, which 
rings the bell on  Smith's telephone. 
Smith answers, and the conversation be-
gins just as though they were talking 
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over an ordinary 'phone. After Brown 
is through talking he turns his indicators 
back to his own number so that Jones 
or Smith can call him if they so desire. 
By turning the indicators to these 

numbers more or less inductance, capac-
ity and resistance is thrown in or out, 
and as these factors determine the rate 
of oscillation, and the number of oscilla-
tions per second determines the wave 
length, it is easy to see that if a sending 
station have the same values as the re-
ceiving station they will be in tune. 
There is no doubt as to the position 

wireless telephony is to occupy. Its use 
on the ocean will be identical to the tele-
phone on land, while its other fields of 
operation are practically without limita-
tion.  Governments will use it for their 
army posts and ships; islands in the 
ocean and harbors on the continents will 
employ it to speak with other parts of 
the world; every craft that sails the 
ocean must adopt it; isolated mining 
camps, rural districts and other places 
will be brought into touch with the civ-
ilized world—in fact, wireless telephony 
will enter a field entirely its own, in ad-
dition to being an aggressive competitor 
of the present telegraph and telephone 
system on land. 
It will enter a new field by making it 

possible to telephone from automobiles 
to the garage when help is needed. 
There are thousands of automobiles in 
the United States, and, while touring 
the country in a powerful car is a de-
lightful pastime, a breakdown several 
miles from a garage or other repair shop 
is not conducive to pleasure.  Often 
some member of the party finds it his lot 
to walk to a house for supplies, while the 
rest of the party, patiently or otherwise, 
usually the latter, await his return. 
Mr. Collins proposes to eliminate this 

decidedly adverse feature of automobil-
ing by employing the wireless telephone. 
Consequently every garage or shop will 
be equipped with the wireless telephone, 
as they are now with the tire pump and 
ignition plugs, and this latter day tele-
phone will always be set up ready for 
use.  Likewise, every auto will be pro-
vided with a portable wireless telephone. 
Then in the event of the inevitable acci-
dent the 'phone can be taken out, set up 
ready for use and communication estab-
lished with the nearest garage, and an 
auto with men and needful mechanism 
sent post-haste to the scene to repair it. 

500 CANDLE PO WER LAMP. 
Most people who have never seen a 

stronger incandescent lamp than 32 C. 
P. would be surprised if suddenly con-
fronted with the 500 C. P. lamp shown 
in our illustration. 
A good idea of its size is formed by 

showing the "smaller" lamp, which, 
however, is twice as big as the regular 
16 C. P. bulb to which we are so accus-
tomed. 

The large lamp is 13 inches high and 
measures 24 inches in circumference. 
The regular 16 C. P. globe measures 
only about 74 inches in circumference. 
As the heat of the 500 C. P. lamp is 

so intense that it is well felt 10 feet 
away, a new method to hold the bulb in 
position had to be devised.  This is 
clearly shown in our illustration. 
The "filament" itself is a ribbon of 

carbonized fibre; it is not round, as the 
filament in an ordinary lamp, but is 
about  of an inch wide and quite thin. 
This lamp uses 110 volts and 10 am-

peres, and has been designed for thera-
peutic requirements. 
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An Ideal Battery 
BY H. GERNSBACK. 

There is hardly an electrical experi-
menter in this country who is not in 
urgent need of a good primary battery. 
Even experimenters living in localities 
where lighting current is available are 
not much better off, as mostly low volt-
age and high amperage is in demand for 
nearly all everyday experiments.  The 

E 

14 

  IS 
Fig. i. 

usual tension of 110 or 220 volts can not 
be reduced without complicated means 
as effectively as one desires, and one 
usually takes recourse to storage bat-
teries, which, of course, for  steady, 
strong current can never be equaled by 
primary batteries. 
Our young friends, however, living in 

localities where direct current is not 
available, or those who are not connect-
ed to the supply current are greatly 
hampered in their experiments, and for 
their sake the author will describe below 
how an efficient and yet low priced bat-
tery can be constructed by almost any-
one. 
However, let us see first what good 

points a real efficient primary battery 
should have: 
It should be able to furnish a strong 

current. 
Its voltage should be as high as pos-

sible. 
Its current should be very uniform. 
It should be able to furnish strong 

currents constantly. 
Its capacity should be large. 
Its internal resistance should be very 

low. 
Short circuits should not harm it. 
It should not develop fumes of any 

kind. 
The electrolyte (solution) must not be 

dangerous. 
Local action (consumption of materi-

als) should not take place when bat-
tery is not in use. 

Its price should be low. 
Its cost of renewals should be low. 
It should need no attention when not 

in use. 
The battery described below has all 

the good qualities enumerated, except 
No. 2. The voltage of the battery is 
only about 0.9, but considering all the 
other good qualities, which the writer 
believes are not found in any other ex-
istant battery, the experimenter, he be-
lieves, should not hesitate to own a 
number of these cells. 
Low voltage is by no means a defect 

of a good battery.  If the first cost is 
low, the slight deficiency will hardly 
count, because if enough cells are con-
nected in series any voltage can be ob-
tained. 
The author several years back con-

structed 125 of these batteries to light 
up his home, and so successful were his 
efforts that one could light as many as 
25 incandescent, 16 C. P., lamps at a 
time, the battery carrying the load re-
markably well. 
The batteries were also frequently 

used to light 2 large arc lamps or to run 
a sewing machine motor, to operate fans 
and electric sad irons. 
In the winter the renewals were of 

course frequent, but as the batteries 
were quite large (24x16 inches) it was 
not necessary to change the zincc oftener 
than once in three weeks. 

‘-•  \ 

Fig. 2 

An important point of the battery is 
that during use pure copper is formed 
electrolytically, which can be sold if 
enough has been obtained. As pure cop-
per is in steady demand, it will be well 
worth to save the metal, which by no 
means is deposited in small quantities. 
The battery described below is able to 

furnish as much as 3/2 pound pure cop-
per per cell in three weeks. If one owns 
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12-20 cells the investment will be quite 
successful, as in other cells nothing is 
won, and some of the parts, even if not 
used up entirely, must be thrown away. 

CONTAINER. 
This may be made of sheet iron, lead 

or copper. The latter, however, is pref-
erable. If sheet iron or lead is used, it 
will take some time before enough cop-
per is deposited to obtain the maximum 
current from the cells. 
A piece (of any of the above metals) 

is cut as shown in Fig. 1, and as per di-
mensions given there. 
At each of the four corners an incision 

2 inches long is made (shown in Fig 1 in 
punctuated lines).  The four sides are 
then bent up at right angles, as indicated 
by dash lines.  The  four resulting 
squares at the corners, 2x2 inches, should 
lap over the long sides on the outside of 
trough. (Fig. 2.) 
The four corners are then well sol-

dered to make the container absolutely 
water tight. It is a good plan to paint 
the soldered parts, inside and outside, 
with two coats of black asphaltum paint. 
This does practically away with all cor-
rosion. 
The resulting trough (Fig. 2) is 14 

inches long, 10 inches wide and 2 inches 
high. 
A common binding post is slotted y  

inch deep at its base by means of a hack 

Fig 4. 

saw and then soldered to one of the 
short sides of the container, as is clear-
ly shown in Fig. 3. 
Four insulators to support the zinc 

must now be made. It is important that 
the sizes as given in Fig. 4 are strictly 
adhered to, as upon this much of the 
success depends, for if the zinc plate is 
too far away from the copper oxide, the 
internal resistance of the cell rises quick-
ly. 
The insulators should be made of slate 

or marble.  As seen from Fig. 4, a cor-
ner is taken out from the square insu-

lator, which serves to keep the zinc 
plate from shifting or moving.  This is 
also shown in Fig. 3 under L. 
The next—and very important—step 

is to clean the entire bottom of trough 
in such a way that the bright metal will 
be exposed. This is done effectively by 
means of emery paper.  If the contain-
er is of iron it is quite necessary that the 
metal be exposed over the entire surface, 
because rust or the black oxide of iron 
is practically an insulator and will cut 
down the efficiency of the cell a great 
deal, because the oxide of copper cannot 
come in direct contact with the con-
tain:I% 

Fig. 

From an electrical or chemical house 
obtain several pounds of black oxide of 
copper, which may be bought at 55 to 
GO cents per pound. 
Place the 4 insulators in the four cor-

ners of the container and carefully sieve 
a film of the oxide of copper about 
inch high over the entire bottom of the 
trough, being careful not to pour any 
on the insulators, which of course must 
stay free. 
With a flat piece of wood or other 

object smooth the surface of the oxide 
and press it down strongly, as it is im-
portant that it should make a good con-
tact.  The surface of the film must be 
perfectly smooth and straight, and not 
higher in one place than in another. 

Positive Element. 

The zinc plate or positive electrode 
must be made now.  , 
Before going further it might be well 

to state for the sake of the inexpe-
rienced that in a battery, the electrode 
furnishing the positive pole is NEGA-
TIVE and not positive, as is often 
thought. The negative electrode, on the 
other hand, furnishes the positive pole. 
Why this is so may be understood by 

the following: 
Consider a common dry cell. The cur-

rent starts flowing from the positive 
pole (carbon), and goes to the negative 
pole (zinc). As soon as it enters the bat-
tery itself (through the zinc) it must, of 



154  MODERN ELECTRICS 

course, still be positive.  Now, the zinc 
may be considered "the end of the line," 
and the result is evidently that the zinc 
is positive. The other element (carbon) 
consequently must be negative.— 
The zinc plate may be cut from stock 

'A or better 3-16 inch thick. The size is 
151/8 inches long and 9Y2 inches wide. 
Measure off 1372 inches and bend up at 
right angles (Fig. 5.).  The bent up 
part will be 15/8 inches high.  This is 
also shown in Fig. 3. When the plate 
is placed upon the insulators the upright 
part will come flush with the vertical 
wall of the container. 
A binding post similar to the one fas-

tened on the trough is soldered to the 
zinc as shown in Fig. 5. The soldered 
parts must be painted with black as-
phaltum, to safeguard against corrosion. 
Next the zinc plate must be amalgam-

ated. 
This is done as follows: In a glass 

tumbler mix 4 parts of water and one 

•de  371.  
Fig. 5 

part of muriatic acid. Wet an old rag 
with this solution, and apply to the zinc 
plate. A small drop of mercury (quick-
silver) is then placed on the moist plate, 
and same is rubbed into the zinc by 
means of a rag. The mercury is then 
rubbed over the entire surface—both 
sides, including the vertical piece—till 
the plate is brilliantly white and shines 
like polished silver. The entire process 
will take not more than 2 minutes. The 
plate is then well washed off in water 
and stood up on one of its corners for 
at least 6 hours.  This brings all the 
superfluous mercury down and it can be 
collected for further use. 
Great care must be taken with amal-

gamated plates as the mercury renders 
them extremely brittle and breakable. 
Amalgamated metals can not be sol-
dered. 
If all the superfluous mercury has 

been collected the zinc plate is placed 
upon the four insulators. 

Electrolyte. 
The electrolyte or exciting fluid is pre-

pared as follows:  In 100 parts (by 

weight) distilled or rain water, 40 parts 
(Fy weight) powdered caustic potash is 
dissolved. This chemical is quite cheap, 
but not all grades are suitable for bat-
tery work; the right kind is usually car-
ried in stock by electrical houses handl-
ing chemicals. It should be commercial-
ly pure. 
The thus prepared electrolyte should 

never be used while warm. As soon as 
cold it should be poured very slowly on 
top of the zinc to break up the stream. 
If poured too fast the layer of oxide of 
copper  will  be  disarranged,  which 
should be avoided. 
Enough electrolyte is filled in each cell 

till the solution stands at least Y2  inch 
over the surface of the zinc plate. 
On top of the solution slowly pour a 

film at least IA inch thick of good paraf-
fine oil, or if this cannot be obtained, 
kerosene oil can be substituted.  This 
film of oil is quite necessary, as it keeps 
the electrolyte from evaporating and also 
from "creeping." 
It is understood that once assembled 

these batteries cannot be moved around, 
and should never be shifted while as-
sembled.  On this the success of these 
cells depends. 
Suitable racks with shelves one above 

the other should be built to keep the 
batteries, which latter should best be 
assembled while in the racks.  The dis-
tance between the shelves should be 
about 4 inches.  Each cell can then be 
watched easily. 
If several cells are connected in series 

use small pieces of No. 14 or 16 copper 
wire to make connections. Thinner wire 
than this will cut down the current. 
As soon as all the cells are connected 

up short circuit the entire battery for 
about 2-4 hours.  This is necessary, 
as it will reduce some of the copper 
oxide to pure copper, which will estab-
lish perfect contact between the oxide 
and the container.  This short circuit is 
not harmful, but beneficial to the cells. 
Of course after this first short circuit 
others should be avoided. 
If the battery is now tested on open 

circuit each cell should read about 0.9-
1.0 volts. The total amperage of each 
cell, if well constructed should reach 
from 20-25 amperes. One can draw as 
much as 4 amperes continuously with-
out harming the battery.  Under full 
load the voltage will hardly ever go be-
low 0.7, and this figure should be taken 

(Continued on Page 182) 

••• -
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Static Electricity as a Motive Power 
By W. C. BELCHER. 

To the average electrical experimenter 
static, frictional or high tension electric-
ity is an ungovernable something, prone 
to jump and kick, and to do everything 
except the expected. 
As a matter of fact, it is as easily 

controlled as any electrical manifesta-
tion, provided the apparatus at hand is 
adapted to it. 
Perhaps one of the most startling ef-

fects is caused by connecting two static 

Fig. I 

machines in series and turning the han-
dle of one of them. The other will then 
run as a motor, its plates being driven by 
the unseen attraction of a positively and 
negatively charged surface. Of course, 
an induction coil may be used instead of 
the driving machine, as the current from 
a coil and from a static generator are 
practically identical.  The belts should 

Fig. 2 

be taken off the machine to be run as a 
motor, to decrease friction. 
However, in this article we will deal 

with simpler forms of rotators, which 
are easily made, and give such unique 
and pretty effects as to amply repay for 
time consumed in building them.  The 
simplest is the electric fly and its modifi-
cations. 

It may as well be said now that it is 
the writer's purpose to give only basic 
forms. Apparatus may be made up in 

Fig. 3 

endless variety by  combining  these 
forms.  For example, in showing the 
spark board described in the June issue, 
the writer invariably fixes an electric 
light globe at each end, connecting the 
tin foil of the board to the metal bases 
of the lamps, and allows the wires from 
his coil to rest on the top of the lamps, 
i. e., on the glass near the tips.  The 
contrast between the cold white light 
from the globes and the hot sparks be-
tween the tin  foil squares is very 
marked. 
The simplest form of fly consists of a 

thin metal disc slightly indented at its 
center to serve as a bearing, and having 
a number of arms, sharpened at their 
points and bent as shown, soldered to 
the disc in Fig. 1. 
This is balanced on a large needle 

stuck eye down into a suitable base; a 
wire is wrapped for 2 or 3 turns around 
the needle to connect it to one pole only 
of the static machine or coil. 
The rotation is quite rapid, and in a 

Fig. 4 

darkened room shows plainly a luminous 
circle formed by the "brush" discharge. 
This of course is a horizontal wheel, 

but for pretty effects the vertical .wheels 
are much better. 



Fig. 7 

Bearings, etc., are just as in previous-
ly described machine. The rotator, how-
ever, is a circular piece of hard rubber, 
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One form consists of a ring of heavy 
wire having pins soldered at regular in-
tervals, as shown in Fig. 3. This repre-
sents the "field." 

Fig. 5 

Also a disc having pins soldered to 
its circumference, as shown in Fig. 4. 
For bearings, nothing is better than 

a piece of stiff brass  bored  nearly 
through with a very fine drill.  A fine 
needle held by tension of the two brass 

Fig. 6 

uprights answers admirably for an axle. 
The instrument is assembled as shown 

in Fig. 5. 
Another form, which is historic be-

cause it was used to show that atmos-
pheric electricity could really do work 
during a series of kite experiments at 
the Blue Hill Observatory, is made as 
follows: 

to which tin foil segments are affixed as 
shown in Fig. 6. 
A wire is now made to nearly touch 

the wheel at A and another at B, as 
shown in Fig. 7. 
These wires are connected to your coil 

or static machine as usual.  It may be 
necessary to start this "motor" by hand. 
Before leaving this subject of motion 

it may be well to show the time honored 
chime. The illustration (Fig. 8) is self 
explanatory. Gongs C and B being in me-
tallic connection with supporting bar. The 
center gong being insulated from the bar 
by a SILK thread  having metallic 
ground connection as shown.  Two 
small metal balls attached by SILK 
threads are hung between the three 
gongs.  If M is now connected to the 
generator C and B are charged.  They 
attract the metal balls, are immediately 
repulsed, and both fly to the center gong, 
striking same. Here they lose the charge 
and they are attracted anew by C and B, 

Fig. 8 

after which the same play is repeated. 
This chime will sound as long as the gen-
erator is in operation. 
Later we will show how to make a 

battery which will strike this chime for 
many years without renewal. 
I have given no dimensions in this ar-

ticle, as wide latitude is allowed by na-
ture of apparatus. 

.4  A GREEN WRAPPER 

means your time is out.  Renew your 
subscription to-day without fail.  Posi-
tively no copies sent to expired subscrip-
tions. MODERN ELECTRICS is mailed al-
ways before the first of the month.  If 
your copy is not received in due time 
drop us a postal and we will send an-
other, .copy. 
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Singer Tower 13y Night 

The striking photograph reproduced 
herewith shows the Singer Tower by 
night.  This photograph was neither 
retouched nor "faked up" in any re-
spect, which seems hard to believe at 
first glance, but it is true nevertheless. 
The management of the tower de-

cided to adopt an entirely new ar-
rangement for lighting up the strac-
ture, as it was realized that the archi-
tectural 'beauty of 
the tower could 
only then be 
brought  out  in 
prominent  relief 
by using reflected 
light. 
To this effect 

1600 incandescent 
electric  lamps 
were arranged in 
such  a manner 
that  the  lamps 
were all hidden 
from actual view, 
on somewhat the 
same plan as the 
footlights  of  a 
stage. Thanks to 
this, no light is 
wasted, and the 
onlooker below is 
not blinded by a 
mass  of  light-, 
'but beholds a soft, 
glowing pillar of 
light, towering 
majestically  into 
the  dark  sky. 
Every feature of 
the architecture i-
preserved, as may 
be seen from our photograph, the con-
trast of the white structure against the 
dead black background being quite 
impressive. 
It was comparatively easy to ar-

range the lamps at the upper part of 
the tower, as there are many niches 
and corners above the 33rd floor reach-
ing all the way up to the 45th floor. 
It was, impossible, however, to proper-
ly arrange lamps below the 33rd floor, 

and to this effect a battery of 28 pow-
erful searchlights were placed on the 
lower buildings 'below, surrounding 
the tower. 
These searchlights were then trained 

on the structure in such a way as to 
wash the smooth walls up to the 33rd 
floor and flood them with light. Shut-
ters were provided on all the search-
lights to confine their light to the 

tower  only,  as 
stray light beams 
would reduce the 
general  effect 
considerably. 
How  carefully 

the  whole  plan 
was carried out 
may be judged by 
the flagpole and 
the  flag  itself, 
which are well de-
fined against the 
black sky; an ex-
tra searchlight 
was installed at 
the 46th floor for 
this purpose. 
W hen  seen 

from  the  lower 
New York Bay or 
from the Jersey 
shore, the lighted 
tower furnishes a 
striking sight ex-
tremely  pleasing 
to the eye. 
In fact the elec-

tric lights bring 
out the details of 
the tower much 
better  than  the 

sunlight in the daytime.  The tower 
was seen by numerous people from 
great distances, and even Montclair, 
N. J., 13 miles away from New York. 
had no difficulty to make out the 
tower. 

If something hits your head and you 
see "sparks" for the next five minutes, 
don't attribute the cause to a spark coil. 
It might have been a plain fist !—"FiPs." 
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The Editor confesses that he is pleased 
lately. 
MODERN ELECTRICS, he believes, 

is emerging from the "experimental 
stage" through which every magazine 
must pass. 
It is not an easy matter to satisfy 

every reader, nor to satisfy every taste 

—there are too many.  However, our 
motto: "To print what our readers 
WANT, not merely what strikes the Ed-
itor's fancy," has proved its worthiness. 
Very few letters suggesting changes 

in the text pages of MODERN ELEC-
TRICS have been received lately.  In 
fact, only two for the month of July, 
against 28 in May. 
The Editor therefore has reason to be 

pleased. 
However, he is not satisfied as yet, 

far from it! 
MODERN ELECTRICS, you see, is 

only a little baby, just 5 months old! 
Its dress is light as yet—only 36 pages. 
It could just as well possess 100 pages, 
which, for a magazine, even in hot 
weather, is not too heavy a dress. 
The Editor has enough material to put 

into 100 pages each month—but a 100-
page magazine is an expensive proposi-
tion, as everybody knows. 
However, the Editor wishes to present 

his readers with a 100-page magazine 
every month, without raising the price 
of the subscription, and to give his read-
ers the same good reading material as 
he does now—and he hopes to do even 
better. 
How can he do it? By having a very 

large amount of subscribers.  You see, 
it is this way: If you order a single thou-
sand letterheads from your printer he 
will charge you about $3.50 for them. 
If you should order 100,000, each thou-
sand would only be about $1.50.  It is 
the same with a magazine, the greater 
the amount to be printed the smaller the 
cost per copy. 
If every reader could only bring us 

one new subscriber, we could at once in-
crease the magazine to 64 pages. Almost 
everybody has a friend who will readily 
part with a dollar bill if you show him 
MODERN ELECTRICS, putting a few 
good words in for it.  Or if you 
do not care to do this, why not make 
your friend a present of a year's sub-
scription? It is a most sensible present 
which nobody can fail to appreciate. 
You are not asked to do this Work for 

nothing — MODERN  ELECTRICS 
gives valuable premiums for every new 
subscriber you bring us. 
To further stimulate subscriptions, 

MODERN ELECTRIC'S will award a 
prize of 

25 DOLLARS 
in gold to the person having secured the 
greatest amount  of subscriptions for 
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MODERN ELECTRICS between now 
and October 1st. These 25 dollars have 
been deposited at Henry Bischoff & Co., 
Bankers, of New York City, and the 
winner will promptly receive the prize 
as soon as the returns will be checked 
up, which will be not later than October 
6th. 
The name of the winner will be an-

nounced in the November issue of 
MODERN ELECTRICS. 
In addition premiums will be sent on 

all new subscriptions for this prize con-
test. Anybody can join the contest.  It 
is not necessary to be a subscriber. 

WIRELESS 'PHONE NE W YORK 
TO NE WARK. 

For the first time in history New 
York has been connected with New-
ark by wireless telephone, a distance 
of 8 miles by air. 
The first tests were made July 9th, 

and the inventor, Mr. A. Frederick 
Collins, was entirely satisfied with the 
trials. 
The messages were sent from the 

laboratory of Mr. Collins at No. 54 
Clinton street, Newark. A horizontal 
antenna, composed of 4 phosphor 
bronze wires each 375 feet long, and 
suspended between two 'buildings at a 
height of 90 feet, was used to radiate 
the oscillations. 
The receiving station was located in 

the Singer tower, New York, at the 
25th floor. An aluminum wire fastened 
to the top of the flagpole-612 feet 
above the ground—was then led to the 
25th floor, where it entered the receiv-
ing room through an insulated tube. 
To keep the wire from touching the 

tower, it became necessary to install 
short wooden poles, having an insula-
tor at the end, at three different places, 
on which the wire was let down. The 
antenna has not been taken down as 
yet, and may be seen at the south side 
of the tower. 
The voice could be heard plainly from 

Newark, the speech being distinct and 
articulate and free from other noises. 
A description of the apparatus used at 

the tests is found elsewhere in this issue. 

A green wrapper means your subscrip-
tion has expired; order at once to keep 
your file complete. Do it NOW. 

LOUD SPEAKING TELEPHONE. 

A new loud speaking telephone has 
recently been invented by Mr. D. Marzi. 
A soft iron armature A is made to 

turn freely on its axis 0. It is suspend-
ed between two permanent magnets NS 
and SN. A spool of thin wire B is fas-
tened permanently on A. 
On the upper part of A a lever is fas-

tened, which rests lightly on the dia-
phram P. 
As soon as a current flows through 

B, A will be made to turn back and for-
ward more or less, all depending on the 
amount of current flowing through B. 
These oscillations of A are transmit-

ted through the lever to P, which is thus 
brought to sound. 

It is claimed that this apparatus trans-
mits the voice very clear and loud if 
put in circuit with the usual transmitter. 
The great advantage of this telephone 

over others is, that the diaphram P 
may be made of any material having 
good accoustic qualities. 
The metallic sound experienced so 

much in the regular telephone is done 
away with entirely. 

It is sad to remember that Napoleon 
at Waterloo sent a "wireless" asking for 
help. The saddest part, however, is that 
at Paris they hadn't erected the Eiffel 
tower, with its antenna as yet, nor were 
any detectors invented to catch the mes-
sage.  Poor Napoleon !—"Fips." 

It's easy to invent something new. 
The hard part, though, is to produce 
something that is actually needed, or 
does the same thing better than some 
other existing device. 
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NE W ELECTRIC LAMP. 
BY OCR BERLIN CORRESPONDENT. 
An original incandescent lamp has re-

cently been put on the market. 
It is an ingenious combination of the 

mercury vapor lamp and the old incan-
descent lamp.  Enclosed in the usual 
bulb is a U tube of glass about 72 inch 
in diameter. A carbon filament such as 
used in the common lamps is led through 
this tube and held in position by four 
wires, so as not to touch the walls of 
the tube. 
A portion of mercury mixed with a 

small percentage of several metals is in 
the lower end of the tube. 
As soon as the lamp is operated, the 

heat of the filament causes the mercury 
to evaporate, the consequence being that 
the entire tube is filled with a very soft 
but strong, absolutely white light. 
The yellow light of the filament is 

"drowned"  by  the  mercury vapors, 
which, in turn, by absorbing the yellow 
light, lose some of the ghastly green 
rays, and a white light is the result. This 
is further enhanced by mixing the above 
mentioned metals with the mercury. 
This lamp uses 1.2 Watts per C. P., 

and the peculiar thing is that the longer 
the lamp is in operation the less cur-

rent it will draw.  This is the first 
lamp ever constructed which claims such 
an important point, as all other lamps, 
either carbon or metal filament ones, use 
more current the longer they burn. 
The new lamp can be operated in any 

position, even upside down; it is made 
for 110 and 220 volts. 
Another novelty is the "coin-in-the-

slot" electric meter, as shown in illus-
tration.  This automatic meter installed 

on your premises sells you current the 
same way as the slot machines sell you 
chewing gum. No money, no current. 
The idea is good, but suppose you in-

vited some friends to dinner and while 
you are carving the duck—sst—out go 
all the lights! You see your 10 Pfennigs 
are used up and the meter wants more. 

„Saxonia-flutomar 

3 Ares  120 Val 

I Zrowleis .:111 Immo. 

You fumble in your pockets and after 
finding the coin you push it in the 
slot.  Alas, it was a "copper"! You say 
a few things, and go back to the dining 
room with a lighted match, and ask your 
guests to be kind enough to loan you 10 
Pfennigs (2 cents.)  Alas, they only 
have gold pieces (?) or large coins, 
everything but a 10-Pfennig piece. You 
leave them in the dark and walk down-
stairs to the next corner to get change, 
and coming back you feed your obedient 
meter, and everything is happiness again 
—till next time. 
The translation of the directions is 

thus:  "Own  Cashier  Electricity 
Counter" 5 amperes, 220 volts, 12 revo-
lutions=One Watt Hour. One 10-Pfen-
nig coin furnishes 150 Watt Hours. 

In the case of the "filings" Coherer 
its  sensitiveness  may  be  somewhat 
increased and its life greatly length-
ened by enclosing the same in a small 
box. This box must be absolutely tight 
and the door or opering for the adjust-
ment must shut tight preferably on a 
rubber gasket. 
Keep in this box a small glass dish con-

taining a piece of caustic potash or 
better still a bit of fused chloride of cal-
cium. 
This will keep the coherer absolutely 

dry.—Contributed by W. C. BELCHER. 
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A Simple Form of Wheatstone's Bridge 
By C. C. W HITTAKER. 

The Wheatstone Bridge is barred from 
the use of the average amateur on ac-
count of the cost of a sufficiently sensi-
tive galvanometer.  The following ar-
rangement I have found to work very 
satisfactory  in measuring  resistance 
down to .1 of an ohm. It can be used 
to measure the resistance of incandesc-
ent lamps, motors, wire, etc. 
In the diagram, the wires AB and 

EH should each be one yard or one 
meter in length. EH should be either 
No. 12 or 14 copper wire, so that the 
resistance of it may be small. AB should 
be about No. 18 copper wire. The bind-
ing post P should be exactly in the cen-
ter of EH.  The size of the wire con-
necting the telephone receiver with P 
and C is optional, but flexible lamp cord 
is advisable because of the convenience 
with which it can be handled. One cell, 
either dry or wet, is sufficient, and is 
connected as shown in the diagram. X 
represents the object whose resistance 
is to be measured. 
R is some known resistance, prefera-

bly a multiple of ten ohms for conven-
ience in calculating.  For most pur-
poses, 10 ohms will be found ade-
quate.  This may be obtained by meas-
uring off 40 feet of No. 34 copper wire. 
This should be wound upon a spool and 
connected as in diagram. C is a mov-
able contact capable of connecting with 
the wire AB at any point between A 
and B. 
When all connections have been made 

as in diagram, throw in battery by 
switch S, and hold the receiver to your 
ear. Touch AB at one end with C and 
then make a series of contacts, follow-
ing AB to the other end. At some con-
tact point there will be no sound in the 
receiver.  When this point is found, 
measure the distance from A to C and 
from B to C.  The resistance of X is 
now to be found by the following pro-
portion: X : R :: AC : CB, (the proof 
of this, if desired, may be obtained from 
any text book on physics) whence, X= 
B.  C. B. x A. C.  X  and R are expressed in 

ohms, AC and CB in inches or centi-
meters. 
For example: Let us suppose your 

wire A-B measures 1 meter (39 inches). 
At X you have a piece of wire the re-
sistance of which you desire to ascer-

tain. R is 10 ohms. By sliding C back 
and forward you find that at a certain 
point the telephone receiver does not 
sound.  The distance from A to that 
point, let us imagine, is 45 centimeters, 
while the distance from C to B is 55 
centimeters. 
Substituting figures for letters as per 

above equation, we have: 
x=  x55  45  =8.18. 

The unknown resistance at X is there-
fore 8.18 ohms. 
If a series of contacts of C should 

extend an inch or two along AB while 
no sound is being heard in the receiver, 
the middle point of this space should 
be taken as the point from which to 
measure; thus, if sound is heard in the 
receiver when C is 29 inches from A, 
then ceases and is again heard 30 inches 
from A, the point which has the same 
potential as P would be situated 29% 
inches from A. 

This experiment should be conducted 
in a quiet place and the contacts should 
be made with care so as to avoid all un-
necessary noise. 

ULTRA-MODERN ELECTRICS. 
"Iris true that modern methods turn electric, one and 

all, 
The spark is in the larger things and even in the 

small, 
A flash, a whirr, a clicking note and flared from sea 

to sea 
Man's stubborn tongue goes on the jump straight 

through Eternity. 
But I am waiting for the time when Summer drinks 

will boast 
Electric bubbles for the thirst that makes a fellow 
roast. 

An engine, now, with effort small goes buzzing on 
its way, 

We have our brogans brushed and shined by currents 
ev'ry day; 

And even monster large machines submit with effort 
mild 

To mystic spark that sets the heart of them to going 
wild. 

But, still, I patiently await Electric's greater dawn 
When some new-fangled patent thing will put my 

collar on. 

We write and talk and draw and read and think 
and run around 

Through agencies of spark and flash; we even dig the 
ground; 

In fact, most everything is done with it, from cook-
ing meals 

To showing Dobbins and his mare a pair of motor 
heels, 

But still my fondest hope I hold is yet to gaily dote 
Upon a fine Electric hand to help me cast my vote. 

W. LIVINGSTON LARNED. 
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Wireless Telephony 
By V. H. LAUGHTER. 

Dr. Lee DeForest at the Instrument. 

The new art of wireless telephony 
has advanced to such a stage that the 
U. S. Navy has lately equipped 32 
war vessels with complete sets. This 
point alone is a guarantee of the prac-
ticability of the wireless telephone, as 
it is a well known fact that the gov-
ernment does not adopt any apparatus 
until its utility has been proven. 
The sets were sold under a contract 

to hold unbroken communication up to 
a distance of five miles regardless of 
fogs or atmospheric disturbances. This 
distance, however, has been doubled 
several times, and the latest records 
show that a distance of 26 miles has 
been covered, the messages being 
picked up by the receiving end of a 
wireless telegraph set which no doubt 
could have been farther extended by 
the use of the special telephone receiv-
ing sets as employed with the tele-
phone. 

The fleet which sailed around the 
Horn to the Pacific was equipped with 
complete sets.  Admiral Evans could 
keep in constant communication with 
any of the ships—directing the move-
ments of the whole fleet from one 
point which may sound the death knell 
of the old wig-wag system of signall-
ing used for an indefinite period by the 
navy. 
The naval attaches are particularly 

proud of the fact that the U. S. navy 
is the only one in the world utilizing 
this means of communication but al-
ready foreign ambassadors are nego-
tiating with the makers for like sets. 
In operation the wireless telephone 

is very simple, and depends on the 
same principle as telegraphy, that is, 
the generation of Hertzian waves that 
pass through space 186,000 miles per 
second.  While the principle is the 
same, yet the actual working is vastly 
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different, as was soon realized by the 
numerous investigators who took up 
the subject with the introduction of 
wireless telegraphy. In telegraphy the 
transformer or transforming device is 
supplied by alternating current with 

Fig. 

periodic break or direct current with 
mechanical break.  In either case the 
emitted wave is periodic. This, how-
ever, would not answer for wireless 
telephony, as the break would destroy 
all properties of speech. 
The problem now was to provide 

some means for generation of a contin-
uous wave current and impress there-
on the modulations of the human voice 
which would possess the same quali-
ties when caught at the distant receiv-
ing end and reproduce the spoken 
words. 
The generation of such waves was 

made possible by the use of Duddell's 
arrangement, which is identical with 
the wireless telephone of the day with 
the addition of a few changes. 
The circuits of the DeForest send-

ing and receiving ends as shown in 
the May issue are repeated here for 
sake of clearness. 
The transmitting set consists of an 

ordinary arc lamp (oscillator) burned 
in the flame of an alcohol lamp from a 
220-volt circuit, which sets up oscil-
lations.  The latter flow through the 
condenser and primary of transformer, 
exciting the secondary, which bas one 
terminal leading to the ground through 
a telephone transmitter, and aerial 
wire. 

It can now be understood that the 
wave current in flowing through the 
transmitter to the ground and aerial 
wire will be changed to the same pro-
portion as the voice which falls against 
the diaphragm of the transmitter. A 
certain portion of this wave is caught 
by the antenna of the receiving end, 
which flows through the primary of a 
transformer set to the same wave 
length; passing the secondary, it flows 
through the capacity condensers to the 
"Audion"; here it produces a like 
change  in the ionized gases which 
changes the current from a local bat-
tery flowing through a telephone re-
ceiver, resulting in the spoken words 
increased in sound to a large extent. 
Here we have the complete DeFor-

est system, which of course required 
a considerable amount of ingenuity 
and work on the part of Dr. DeForest 
to bring the apparatus to its present 
tage of perfection. 

Fig. 4 

In the June issue of this magazine 
was described  a "Flame  Audion" 
which works on the same theory as 
the one employed in wirLless tele-
phony. The "Audion" used by DeFor-
est is an ordinary incandescent lamp 
with a platinum grid and wing sealed 
in a lamp bulb, as shown in the dia-
gram.  The "Flame Audion" has the 
platinum contacts inserted in the flame 
impregnated with certain salts. 
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In Fig. 3 is shown a set designed 
for portable use, and is packed ready 
for transportation. With this set com-
munication can be established in a 
short while, as portable and easily 
handled aerial arrangements are being 
provided for this purpose. 
To the left is the transmitter, con-

sisting of the high tension coil placed 
in case with telephone transmitter 
mounted on an arc lamp in the back. 
The telegraph key and a device known 
as the "chopper," which resembles the 
ordinary buzzer, are shown in the 
front.  The "chopper" is inserted in 
the aerial wire, and when the key is 
pressed operates the wireless telegraph 
apparatus, for calling, etc. The com-
plete receiving set is shown in Fig. 4. 
Here we have the "pancake" synton-
izer on top, adjustable condenser, tun-
ing arrangement, and reserve "audion" 
for use in emergency.  In Fig. 2 is 
shown Dr. DeForest at the instru-
ment, the audion is seen between his 
hands. 

Fig 

From the experiments carried on 
in both this country and abroad, one 
can readily believe that the distance to 
which speech can be transmitted wire-
lessly will soon be indefinite. 

If a highly charged trolley wire falls 
down, pick it up with your bare hands, 
by all means.  It might hurt somebody 
else.—"FiPs." 

Franklin—" Wonder if the motormen 
on trolley cars ever get an electric 
shock?" 
Penn—"No; they are non-conduc-

tors." 

No, you misunderstood Alexander. A 
Static machine is not used for statistics. 
Shocking!—"Firs." 

Ebitnrial Column. 
(NoTE.—Some of our readers have 

greatly enjoyed our office boy Fips's 
humorous notes and we decided to give 
him a column of his own. We how-
ever disclaim all responsibility in con-
nection with his notes and reserve our-
selves the right to stop him from mis-
chief if he goes too far. We are neither 
responsible for his grammar nor his 
language.—EuiTort..) 

Well I guess after this swell intro-
duction I can shoot loose and vent my 
ideas on several points which  have 
caused to keep me awake lately. 
There is no use to ask the boss about 

anything, because he throws me out of 
his office and says: "Don't bother me." 
For instance I asked him a few days 

ago, why it was necessary to hide that 
lady's face with a mask (see page 104, 
June issue). I said that if he didn't like 
her face, why print the picture at all? 
I wouldn't be so uncourteous towards a 
lady. Would you? 
Another silly thing is that electric 

automobile with its trolley, to the right 
of the lady. What's the use of invent-
ing such a thing; has Mr. Potter never 
seen a trolley car before? If he could 
put a trolley on the poor horses that pull 
those fine horse cars in New York, I 
would say yes at once. 
Also that new electric shoe shiner de-

scribed in the June issue is a fine piece 
of work—not!  It says there that it is 
an "almost thinking piece of machinery," 
but the one I tried last Sunday must 
have been out of its mind. 
Although my new tan shoes did'nt 

need a cleaning I thought I'd try the 
electric shiner anyway, just for fun.  I 
never thought that the old thing would 
put black dressing and black polish on 
my tan shoe, but that's just what it did! 
When I saw what this "thinking piece 
of machinery" had done, I got mad as 
the dickens and kicked the machine right 
in the face.  The glass broke and the 
lights went out and they threw me out 
of the place too. I guess I was a sight 
walking home in one tan and one black 
shoe. Never again. 
I would also like to know why the 

old witch, pictured under the "Oracle" is 
smelling the flame of that oil lamp for 
the last four months.  I should think 
she'd get tired of it. 
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A NE W INTERRUPTER AND 
DETECTOR. 

By H. GERNSBACK. 
Experimenting with different magne-

tic and electrolytic interrupters, the idea 
occurred to me that it might be pos-
sible to construct an interrupter whose 
chief functions would be based upon the 
expansion and contraction of mercury, 
when heated, by passing a current 
through it. 
After many fruitless experiments I 

succeeded in making such an interrupter, 
and the definite form that proved most 
satisfactory is explained in the following' 
lines : 
A barometric glass tube of about 15 

centimeters length, with a central open-
ing of 3 millimeters, is heated in an 
alcohol flame and drawn into the shape, 
as shown in the accompanying drawing. 
This is by no means easy, as the tube, C, 
which represents the main part of the 
interrupter, must be so attenuated as to 
leave a capillary bore within, its minute 
diameter not surpassing IA of a milli-
meter. 
Heat the middle part of the tube over 

the flame by constantly rolling the ends 
between three fingers of each hand, till 
it is red hot and soft.  Take the tube 
quickly out of the flame, and draw it 
straight out, till it is thin enough; then 
bend it into the right shape, and let it 
cool slowly. Of course, these manipula-
tions have to be done quickly, because 
the glass will not remain soft very long 
in the open air, and it is nearly impos-
sible to draw the capillary tube when the 
flame touches it. The tube has to be 
filled then with chemically-pure mer-
cury, which is easily done by placing the 
end of the open column, A, in a recep-
tacle containing the quicksilver.  By 
drawing the air out of B, the mercury 
will quickly mount in A, then p:tss 
through C, and rise up m B. It is well 
to only half fill both columns. Th: ap-
paratus will generally work satisfac-
torily, when the whole arrangement can 
be placed in any desired position with-
out the mercury flowing out of it. This 
is a sign that the capillary tube, C, is 
sufficientl-.• atten cat ed. 
Two thin platinum wires are intro-

duced into A and B till they dip in the 
mercury.  The apparatus is put into a 
vessel containing water, which serves to 
constantly cool C, which part would 

soon break in the open air. Connect the 
two wires with two small storage cells, 
and the interrupter will start instantly. 
In the middle of C there will be a bright 
bluish-green spark, and a high-pitched 
tone will emanate from the interrupter, 
indicating that the interruptions are of 
high frequency. 
I found that this interrupter works 

most satisfactorily with 4 to 6 volts; it 
will consume, when made according to 
directions, from Yt to Y2  ampere, and 
run as long as desired. By making the 
part C, of a larger cross-section, the 
voltage may be higher and more current 
will be absorbed, but the interruptions 
will be very unsteady and irregular, and 
will very often give out entirely. 

If we fill the V tube with (fluted sul-
phuric or nitric acid, or with a solution of 
caustic potash, and if the part at C is 
sufficiently attenuated, quite a sensitive 
oscillation detector is produced. As may 
be easily understood, the opening at C 
must be extremely small, in fact the en-
tire success of this detector depends up-
on this. 
Two different liquids may be used in 

the U tube, and these liquids do not mix, 
owing to the minute part at C. If two 
liquids are used the sensitiveness of de-
tector is about 20 per cent higher. 
The explanation as to how this inter-

rupter works is as follows: 
The instant the current is closed, the 

mercury at the smallest cross-section in 
(Continued on Page 180.) 
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The Construction of a Potentiometer 

BY M. A. DEVINY. 
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No doubt many of the readers of 
MODERN ELECTRICS have noticed 
that nearly all forms of detector employ-
ing a local battery require very fine regu-
lation of the E. M. F. in order to secure 
their most efficient and satisfactory op-
eration. Several methods for obtaining 
the necessary variations are now in use, 
the two principal ones being by means 
of a finely adjustable rheostat or a poten-
tiometer. The latter, however, is capa-
ble of such exceedingly fine adjustment 
that it is the one most frequently em-
ployed in all of the larger wireless sta-
tions.  The potentiometer differs con-
siderably from the rheostat in the fact 
that it varies the applied potential (E. 
M. F.) directly, while the latter only 
causes a reduction of the current by in-
troducing additional resistance into the 
circuit. 
The principle of the potentiometer, 

which is very simple, can best be un-
derstood by reference to the diagram, 
Fig. 1. Suppose a long thin high resis-
tance wire of uniform cross-section be 
stretched between the two terminals M 
and N, and a potential difference of say 
10 volts be maintained between its ex-
tremities by means of the battery B. 
The amount of current that will then 
flow through the wire C will depend 

-- -
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upon its resistance, while the potential 
will fall uniformly throughout its length 
from M to N. If the wire be divided 
into  ten equal parts in the manner 
shown, and one terminal of a galvano-
meter G be connected at M and the other 
terminal led to a slider by which contact 
may be established at any point through-
out the length of C, any desired voltage 
from 0 to 10 may be impressed upon the 
galvanometer simply by touching the 
slider at the proper point on the wire. 
If a single cell of 1 volt E. M. F. be 
substituted for the 10-volt battery, each 
of the ten divisions of the wire will then 
represent .1 volt, and any desired frac-
tion of the volt can easily be obtained 
in a similar manner. 
Potentiometers are used chiefly for 

calibrating voltmeters by a Clark Stand-
ard Cell, and they differ widely in their 
construction and appearance. They are 
also so expensive as to be quite out of 
reach of the average wireless experi-
menter.  A very satisfactory form for 
wireless purposes which was recently de-
signed by the writer for use with an 
electrolytic detector is shown in the ac-
companying photograph.  This instru-
ment, although not very elaborate, serves 
its purpose admirably, and can easily 
be constructed by any amateur as fol-
ows: 



M ODERN ELECTR ICS  167 

Procure a base of any suitable wood 
about 15 x42 inches top surface and 
1 inch thick.  A very good oak mount-
ing of these dimensions can be had at 
any planing mill for about 25 cents. It 
will then be necessary to get ten large 
binding posts from some supply or im-
porting house.  These may be of any 
form, but those of the type shown will 
be found most satisfactory for the pur-
pose. 
Three of these should be firmly fas-

tened close to one end of the base ex-
actly 1 inch apart (between centers). In 
a line with these and at a distance of 
one foot, fasten three more, similar to 
the first three, in such a manner that 
when the wires are drawn between 
them they will be parallel. In order to 
fasten them it will probably be found 
necessary to countersink the holes in 
the base, as the screws on the posts are 
not usually long enough to go entirely 
through it. After this has been accom-
plished it will be necessary to connect 
posts 4 and 5, 2 and 3 together by means 
of a piece of stout copper wire. This 
can best be done beneath the base by cut-
ting two shallow grooves between the 
screws and joining them by means of a 
short piece of No. 18 wire, as shown in 
Fig. 2. 

Three pieces of No. 32 or 34 B. & S. 
German silver or other high-resistance 
wire (bare) about 13 inches long should 
then be fastened between the six posts 
on the top of the base and drawn very 
tightly. These form practically one long 
wire 1 yard in lencrth, as the three 1-foot 
lengths are connected in series. Two of 
the four remaining binding posts should 
next be fastened near the lower edge of 
the base at a point half way between the 
two sets carrying the resistance wires. 
One of these is connected beneath the 
base through a choking coil S to the 
detector, while the other post is joined 
to a flexible lead L by which contact may 
be made at any point on the three wires. 
This lead may consist of a single piece 

of stranded "lamp cord" such as is used 
for suspending incandescent lamps.  It 
will be necessary to solder a small spring 
clip or an "Electro Spring Binding Post" 
to one end of the cord in order to make 
firm contact at any point on the wire, 
while the other end is joined to the base 
of post No. 9. 
The two remaining binding posts, 7 

and 8, should then be fastened directly 
opposite 9 and 10. These should be con-
nected beneath the base as shown; No. 
7 being joined to No. 1, and No. 8 to 
No. 6, while No. 8 is also connected 

Fig. 3 

through the choking coil S' to the de-
tector. 
The two choking coils S and S' are 

easily made by winding three layers of 
No. 24 B. & S., S. C. C. copper wire 
upon a small piece of soft iron wire about 
three inches long and Y8  inch diameter. 
They may be mounted in small grooves 
cut in the base of the instrument as 
shown, or they may be placed upon a 
separate base, as desired. It is not neces-
sary that the detector itself be mounted 
upon the same base if it is not so de-
sired, but such an arrangement avoids 
the necessity of operating two individual 
instruments, and is more compact and 
accessible. 
In order to operate the potentiometer 

it is only necessary to move the slider 
along the wire until the signals from the 
distant station are heard to the best 
advantage.  Fig. 2 illustrates the gen-
eral arrangement and all of the neces-
sary connections for the satisfactory op-
eration of the instrument. 
The base may be varnished and fin-

ished to suit the taste of the experi-
menter or to harmonize with the other 
instruments of his set. Many variations 
of the above design are possible which 
may be better suited to the individual 
requirements of the amateur, but the 
form shown has proved very satisfac-
tory and can be depended upon to pro-
duce good results. 
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II trrleas Orlrgrapil Toutr5t 
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. 

FIRST PRIZE, THREE DOLLARS. 
On the left is the transmitting con-

denser and tuning coil, followed by the 
induction coil standing vertical, in front 
of which is the recording machine for 
wireless messages. 
The large switch is to be replaced by 

an automatic machine,  enabling any 
other station to stop me instantly when 
sending aerograms, or should anybody 
"butt in" while I am sending, I can hear 
them, thereby preventing messages from 
being mixed. 
A 1500-ohm head phone is used in 

connection with the "Electro" Lytic de-
tector. 

A small box containing adjustable con-
densers, potentiometer and three elec-
trolytics, interchangeable by plugs, to be 
in readiness in case of a burnout from 
other powerful  stations, and delicate 
rheostat are not shown, having not been 
completed when photograph was taken. 
Directly to the right is the receiving tun-
ing coil, coherer, with decoherer and po-
larized relay for the recording machine. 
A plugging arrangement in front of 

the table enables me to change head-
phones of any resistances to different re-
ceivers without  being compelled to 
bother with disconnecting any instru-
ments. 
The aerial is supported horizontally 

between two masts, 75 and 50 feet high 

respectively, and  350 feet long  on 
spreaders 8 feet wide. 

F. ARNBERGER, JR. 

THE IMPORTANCE OF GOOD 
GROUND 

As is nearly always the case with 
electrical apparatus, it is the small thing 
that gives the most trouble. Many amat-
eurs fail to recognize the importance 
and necessity of a good earth connection 
when setting up their wireless apparatus. 
Their instruments are properly connect-
ed, their aerials of the right hight and 
carefully insulated; yet they fail to send 
or receive beyond a certain distance. 
If we were to look into their com-

plaint, nine cases out of ten we would 
find that the antenna was grounded sim-
ply by burying the metal plate a few 
inches below the surface, without con-
sidering the nature of the soil in that 
locality. 
In those sections of the country where 

it is low and swampy or on the sea, a 
foot or two below the surface will gen-
erally suffice. I refer, however, to those 
parts where the ground is mostly hard 
clay or rocky.  In such places there is 
always much trouble experienced in ob-
taining good connection with the earth. 
For instance, a few days ago the author 
in erecting an experimental  station 
thought that a metal plate buried a few 
feet below the surface would be a per-
fect ground, but when everything was 
connected up for receiving, the signals 
did not come as clear and sharp as was 
expected.  It was found that the plate 
was surrounded by a good deal of hard 
clay which offered a high resistance. The 
plate was then buried three feet deeper 
and the efficiency increased zoo per cent. 
In mountainous regions or wherever 

the earth is hard or rocky great care 
should be taken. If possible the connec-
tion should be made in a lake or stream 
or if this is impossible a place where 
the earth is permanently moist should be 
selected.  , Contributed by I. H. FENTRESS. 
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THE AUROPHONE. 

This new instrument has been con-
structed to take the place of the bar-
barous "ear trumpet," and, thanks to 
its numerous merits, there is no doubt 
that it will soon be popular.  In fact, 
hundreds of people partly deaf are 
benefiting by its use. 

The underlying principle is a mar-
velous sensitive microphone transmit-
ter and an equally sensitive telephone 
receiver of minute dimensions. 
The battery is usually carried in the 

pocket, while the microphone, shown 
at the left of the battery, is carried 
under the coat; or if the owner is a 
lady, it is carried under the waist. 
The telephone receiver is carried in 

the hollow of the hand. As soon as the 
wearer wishes to hear, the telephone 
receiver is placed to the ear, and the 
sound waves, striking the transmitter. 
are conveyed to the telephone. 
As the transmitter is very sensitive, 

it magnifies the sounds and reproduces 
them very clear and loud.  The in-

struments are very light and can be 
carried entirely concealed. 

Funny to think that you can send a 
wire by wire-less.—"FiPs." 

You can transfer money by wireless 
now. And still some folks desire "elastic" 
currency !—"FIPS." 

Turrroponbrurr. 
Editor Modern Electrics, New York. 
Dear Sir :—We are waiting for and 

wish very much to see the following ar-
ticle published in MODERN ELEC-
TR1CS.  It was promised in the intro-
duction letter, but has not appeared as 
yet: "flow to make a sensitive voltmeter 
indicating 1-100 volt.", 
We suppose you have some good rea-

son for not having published it, but we 
feel sure that we are not the only ones 
who are waiting for it. 
Respectfully, 

"Three Subscribers." 
Waltham, Mass., July 20. 

"Three  Subscribers" are  mistaken. 
The article was published as promised in 
the first (April) issue. It will be found 
there on page 17.—EDITOR. 

HIGH FREQUENCY SPARK GAP. 

Mr. I. Koehler made an interesting 
discovery how with a small spark coil, 
or' with a small static machine, high fre-
quency currents can be obtained. 

Two small balls, C and D, g inch 
diameter are connected to the induction 
coil (or static machine) J. 
Between these small balls two larger 

ones, A and B, 2 inches in diameter, are 
placed, between which the high fre-
quency discharge passes. 
In the gaps X and Y two small hy-

drogen flames, of about 34  inch flame 
length, are stationed. These hot flames 
act as conductors for the current, and 
no sparks will pass at X and Y. A high 
frequency spark, however, passes at Z 
as soon as j is operated. 
If J is a static machine and if it is 

run  slowly, intermittent sparks  will 
jump at Z. If the plates are revolved 
faster, a broad flame-like ribbon will be 
formed as a result of the high frequency 
oscillations. 
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"'Knit - it a r " 
A Gyrotrop 
By M. G. HuGo. 

The Gyrotrop or current reverser is a 
device to change direct current of any 
tension into alternating current. 
The reverser as shown below can be 

easily constructed by anybody in a few 
hours' work, and we think no experi-

Fig. 

menter will feel satisfied till he has ac-
quired one of these interesting machines. 
The reverser will change the direct cur-
rent of a few dry cells or storage bat-
teries into alternating current; higher 
or lower frequency is easily obtained by 
turning the handle of the apparatus 
faster or slower, to suit requirements. 
First we need two thin disks of brass, 

copper, or even tin, thickness about No. 
28.  Diameter of disks 9 inches. Strike 
a center, and by means of dividers trace 
a circle of 7 inches diameter. (Fig. 1.) 
Mark off at equal distances 18 tongues 
inch wide and one inch long.  The 

space between the tongues is a trifle 
(1-64 inch) over Y8  inch.  By means 
of old scissors or chisel cut the space 
between tongues, which will give a disc 
having 18 tongues each 1 inch long, as 
clearly shown in Fig. 1. Two such discs 
of exactly the same shape and dimen-
sions are required. 
Each tongue, about 38  inch away 

from edge is then punctured with a nail 
hole to receive a small nail afterwards. 
In the center of each completed disc 

solder a brass or other round rod, each 

about 2Y2--3 inches long, to serve a. 
axle.  (See Fig. 2.) 
Construct a round  wooden disc 7 

inches in diameter and 1% inch thick. 
Take one of the discs and nail it on the 
wooden wheel. Each tongue of the disc 
is then nailed down, the nails passing 
through  the previous punched holes. 
The other disc is fastened • in the same 
manner, but in such a way that the 
tongues of the second disc come between 
the ones of the first. Great care must 
be taken that none of the tongues touch 
each other, as a short circuit would re-
sult afterward. The wheel when com-
pleted will look like the one shown in 
Fig. 2. The white places on the face of 
the wheel represent the metal tongues 
D E, while the dark portions represent 
the wood. Black dots on the tongues are 
nails. 
The base is made next.  A piece of 

heavy wood 1 inch thick, 10 inches long 
and 7 inches wide will do.  Two sup-
ports for the axles are made of two 
pieces of wood 8 inches high, 2 inches 
wide and Yt inch thick. 
Two long brass springs (F and G), 

fairly stiff, are then connected to two 

Fig. 2 

binding posts. The springs must always 
make good contact with the axles. 
Two smaller springs (H and I) are 

constructed, which also go to two posts, 
as shown in the illustration. Great care 
must be taken when placing the last 
mentioned springs, as they always must 
touch two different tongues.  The tips 
of these two springs must be bent in-
wardly, so as not to short circuit two 
tongues. 
To complete the machine, a handle or 

crank is attached to the right axle. 
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To operate, connect your source of 
direct current (dry cells, storage cells, 
etc.) to the posts F and G.  Two wires 
lead from H and I. If the wheel of the 
reverser is operated, an alternating cur-
rent can be taken from H and 1. By 
turning the wheel faster quicker alterna-
tions will result.  The philosophy is as 
follows: 
Suppose B is connected to the positive, 

C to the negative of your direct current. 
In the sketched position H is positive, 
I is negative. If the wheel is turned for-
ward H will come in contact with that 
tongue I had touched just before; H 
therefore gets —, while I, now touching 
a tongue of disc B, gets -F.  The faster 
the wheel rotates, the quicker the polar-
ity is changed and an alternating current 
is produced. 
This Gyrotrop can be used for numer-

ous experiments.  A polarized telephone 
ringer is operated successfully.  The 
hand of a galvanometer, volt or ammeter 
having the zero point in the centre of 
the scale will oscillate from right to 
left.  A common bell, deprived of its 
make and break mechanism, having the 
electromagnets only connected to the 
Gyrotrop will ring the same as before, no 
make and break on the bell being re-
quired. 
By connecting H and I to the primary 

of a spark coil, and the secondaries of 
the coil to a Geissler tube, the polarity 
of the tube will be reversed constantly, 
producing a strange effect in the tube, 
the light jumping back and forward as 
it were. 
Other experiments will suggest them-

selves readily. 

A NOVEL TUNING DEVICE. 
BY NEWELL A. THOMPSON. 

Many experimenters in the wireless 
telegraph field experience great difficulty 
in constructing a simple device to tune 
their instruments so as to "pick up" high 
power stations and passing ships. •This 
difficulty, for the most part lies in the 
failure to recognize the fact that most 
commercial stations operate on a long 
wave.  It is the purpose of this article 
to describe a simple yet efficient circuit 
which is especially adapted to tuning to 
very long wave lengths. 
The entire device is simply an adap-

tation of the transmitting circuit of the 
"Telefunken" system to a receiving cir-
cuit.  It works best when used in con-

nection with a silicon detector, and it is 
thus shown in the diagram: A being the 
antena; B the tuning coil, C the detector, 
D an adjustable condenser, E a small 
adjustable inductance, F a fixed con-
denser, G the telephone receiver, and H 
the ground. 
The tuning coil described in the June 

issue of MODERN ELECTRICS, or 
any similar coil, will operate very well 
in the antenna at B, the one change 
needed in its construction is that only 
one adjustable contact is required. 
A similar coil one half size and wound 

with No. 28 D. C. C. magnet wire with 
only one adjustable contact can be used 

M.E. 

for the inductance E. The condenser F 
is formed of eight sheets of tinfoil 3x6 
inches, while the adjustable condenser F 
is formed by five plates of glass or thin 
mica upon which have been fastened 
with shellac sheets of tinfoil 3 by 3 
inches, so that the capacity can be varied 
at will by simply sliding the plates apart. 
The telephone receivers should be of as 
high a resistance as possible, 1,000 -
1,500 ohms being a good size. 
The operation of this device is ex-

ceedingly simple.  First adjust the tun-
ing coil B until the proper wave length 
is obtained; then "juggle" with the ad-

(Continued on Page 182) 
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'laboratory Totittst 
FIRST PRIZE. THREE DOLLARS. 
My laboratory occupies the greater 

part of our attic. It is well lighted and 
is a very good place to experiment in. I 
am 16 years old and have been experi-
menting with electricity for about 2 
years.  I have experimented in "wire-
less" a great deal, and have constructed 
a complete outfit, most of which is shown 
in the picture. 

The Transmitter. 
The sending apparatus consists of coil, 

interrupter, sending key, switch, con-
denser and spark balls.  The coil is 
shown in the center of the table. This 
coil is capable of giving a 3-inch spark, 
and will send messages 6 to 8 miles. 
The coil is immersed in transformer oil 
in a large gravity jar to insulate it, and 
is operated on the 110-volt lighting cir-

cuit  (alternating current),  using  a 
Wehnelt interrupter or two in series to 
increase the spark.  The interrupter is 
shown at the left of the coil, and the 
condenser, which consists of 4 sheets of 
tin foil and 12 plates of glass, is shown 
in the box just in front of the coil. The 
2-point switch on the face of the box is 
for cutting in either plate condenser or 
Leyden jar into circuit. The brass balls 
on the top of the box are for sending 
wireless messages, and are non adjust-
able. The smaller set mounted on the 
slate base at the foot of the condenser 
box is for experimental purposes and is 
adjustable.  Either set may be cut in 
by a double-throw knife switch.  The 
sending key is home made. 

The Receiving Apparatus. 
For receiving messages I have several 

kinds of wave detectors. The one from 

which I have got best results is a mi-
crophone detector using a "pony" tele-
phone receiver.  I also have a carbon 
grain filings coherer and an "Electro" 
Lytic detector. The microphone detector 
is just in front of the electrolytic.  The 
filings coherer is on the oak box at the 
left on the table, and is connected with 
the Morse sounder and relay. 
Between the sounder and the relay is 

a buzzer for signalling purposes.  All 
of these instruments are controlled by 
the 12-point switch in front of the spark 
balls, and any one of the wave detectors 
may be brought in circuit by moving 
the switch.  The Morse sounder may 
also be cut out of the wireless and into 
the wire line by this switch. The bat-
teries for the receiving instruments are 
on the shelf in front of MODERN 
ELECTRICS, and the batteries for ex-
perimenting are underneath the table. 

The Aerial. 

The aerial consists of a piece of wire 
screen 12x12 inches, mounted on a mast 
on the top of the house. Its height from 
the ground is 60 feet, and its wave length 
is about 120 meters.  My tuning coils 
are constructed of springs taken from 
old curtain rollers, in the form of the E. 
I. Co.'s Rheostat Regulator.  I have a 
knife switchboard arranged so that the 
aerial may be grounded in case of light-
ning and either sending or receiving in-
struments may be connected to the aerial. 
I use the gas pipe for ground. 
Besides my wireless, I have several 

other instruments for  experimenting. 
On the shelf behind the table are shown 
several arc lights which I operate on the 
110-volt circuit, using water resistance 
and resistance coil. On the shelf also 
are an induction coil, a small transform-
er and an uncompleted jump spark coil 
which will now throw about TA inch 
spark. The transformer will reduce the 
110-volt current to about 25 volts. The 
dynamo at the left of the picture is a 
100-watt 10-volt 10-ampere machine, and 
will run a motor giving 1-6 horse-power. 
This may be run on the 110-volt current 
by using the transformer and rectifier. 
To the right of the dynamo is a Tesla 
coil, and attached to the spark balls is a 
small incandescent lamp which I use in 
performing vacuum tube experiments. 
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I could not get all of my apparatus 
in the picture, owing to its small size. 
On my switchboard, which is not shown, 
I have, besides several knife switches, a 
selective switch with which I may cut in 
any number of batteries, any amount of 
resistance, or reverse the direction of the 
current.  I own a small motor, electric 
engine, shocking coil, wire telegraph line, 
and several other pieces of battery ap-
paratus.  I own a small lathe, which I 
built especially for winding coils, and I 
am now at work on a 60-watt dynamo. 
I have built most of the apparatus, 

with the exception of the Morse sounder 
and 3-inch coil. Ever since I began ex-
perimenting I have looked for a good 
magazine that would really be a help to 
an amateur, and I think I have found it 
in MODERN ELECTRICS. 

LOUIS BONSIB. 
Vincennes, Ind. 

HONORABLE MENTION. 

The following is a description of my 
laboratory: At the left is a hand-power 
which drives a midget dynamo, 10 volts, 
1y2 amperes; it lights the incandescent 
light above, 6 C. P. 10. volts.  At the 
extreme right end is an Ajax motor; 
in the middle of the baseboard is a 
Wonder alternator and Albert motor; 

still behind these are a 4-inch and 6-inch 
horse shoe magnets and 6-inch bar mag-
net; also a small electromagnet; above 
these are a thriller, shocking machine, 
dry battery, and on the wall is an electric 
bell and push botton, worked from a 
Leclanche battery on the floor. 

STUART K. HARLOW. 
.Aforristown, Ind. 

A NE W INSULATION FOR WIRES 

An important discovery has been made 
by an Englishman, which is sure to revo-
lutionize the present methods of insulat-
ing electrical wires with rubber, silk, etc. 
By using the new material, the wire is 

covered with a thin film, which is elastic, 
very strong, is an excellent insulator and 
adheres to the wire with a force that 
is surprising. 
Besides the new material is water-

proof and cannot melt nor burn; wires 
insulated with the new material can be 
bent down to the sharpest angle without 
its insulation  suffering the  slightest 
damage. 
Anyone can prepare this wonderful in-

sulation material as follows: 
Heat some linseed-oil to a temperature 

of 400 degrees Fahrenheit and add under 
constant stirring 2 per cent. oxyde of 
zinc and 2 per cent. oxyde of lead. Now 
heat the mixture till it acquires the re-
quired consistency, then add to it 26 per 
cent, oil of rosin and let cool off. 
If this substance is now applied on a 

wire any degree of elasticity can be ob-
tained by heating it. After cooling, heat 
nor cold will have any effect on the ma-
terial. 

AERIAL AND GROUND, 

The aerial wire should be made very 
strong, as it may have to stand strong 
winds and sleet storms. If you have a 
high tree near your house, you can easily 
suspend not too taught a hard drawn 
or stranded copper wire equal to No. 12 
B. & S. from a place near the top, 
insulating it well from the tree to your 
window if convenient, or if necessary, 
you can use a small pole or other means 
of guying to clear it from other branches 
of the tree. The wire should be brought 
into the house through a porcelain bush-
ing. The higher you get the aerial wire 
from your instruments, the better the 
results will be. 
The ground wire should have very 

little resistance.  You can use No. 10 
copper wire, connecting it to a city water 
or gas pipe.  Should you not have city 
water, dig a hole in good moist earth 3 
or 4 feet deep and place a number of 
pieces of metal in it, soldering to each 
piece a wire and lead all the wires to 
the large wire running to the instru-
ments. 
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Electrical Patents for the Month 

8141.320  INDUel'ION-COIL  1301.01.o H  Yds°  Poe. 893 244  b 11 dT METER  69.41. C.  elt .  892,3 I I.  APPARATUS  FOR PLOTTING  RE.00- 
bar, Pa  Filed June SO. 1906  Seth° No .l24.215  NANCE CURVES  Gent Sctig, up Steatite. near Rem  P. • o 000,950 1,l  Fr1.4111111111  R 91.11  

Ii, Germany  Flied M u 9. 100.  Serial No 419 981  Pb  V1.1.1 1.1.1 8.1..1  111.  3..1 " 

I. APImratos for a ssuring radleol  . c apes..g 
an electric elf .° hay log therein • meter and • selenium 
cell, and fluorescent orate. . arranged to cut Its Ilght on 
aeld cell. 

403:286  MULTIPHONE  Kri.bny  If  Ti.,...  New 
yorp N. y. a l um. to Gene . Acoustic company, • 
•br aratIon of Nov Toth.  Flied Dee 31. 1905.  Serial 
No ..,112.677 

In • allophone, • pair of °su m mers connected in 
multiple. • hors hallo. • block wIth con et•ent 
• plurality of ...Isere lo ut in mid pars. .. Ind eoo-
nected in • multiple 4°4411 with said transtudtere. .412 
komentltent a ng Included in • box hartng • . ,,,, 

lir/ 763  INDUCTIoN  COIL UNIT  C ur- A. Peas-
a nt...  Highland  Peck.  III  Filed  Nov  II  M T 
Ser . No 401.640 

beads fornael -.Ilk er a.° ....flees and annul 91 a  10111 
of shirt necks thy ore( or other all intertnedtate heed 
formed wets • correrpotyltmt  Ark,1 wIlls a rad, pen-
ny, sdraeerlt II sa1.1 ortf1,-.• yet loteeroblis u heed betrg 
amookiged interim...hate of the ow.l  bemln and 19)' 
1100,4 IOU witylkngi in the alm a( ..kkeyek between tbe 
heads eforeaard owl connecter lo ather le • wire extenuon 
p ains thro uh  e,...ki passage afore..., substantially 
ort forth 

I Au ...local instrument of the cheracter descril.61. 
cutup...a • variable se I-Induction element in.ludiru • 
movable nobs varelde r ale ..., toe  woh  able 
plates, means runnect tug the move.. ....land the ratable 
Plasm to entree the ay° . nkerit of .00. I.,  1pet the other 
scrordingly, and feel electrical v. ,,,,,  oats between the 
self 'auction element and the oonderwer 

SO 2 112.  SYSTEM FOR RECEIVING UNDAMPED 
1.1 ,411.1e ost•iLi.w.riosa into illerinbuta Rteg. 
neur 14•114. Germany  Flied Mar 9, 1906  Serial 

No 410 062 

a 

1 In • mat ., for °ere  substentially undamped 
the combo. koon with  high frequency circuit. 

and • er a° of lower fretuenet of means roanerting ward 
circuits end a wed to transmit current 11npulese of de-
termined directions from the high frequency 11,01111 to the 
cl/ruil 01 lower frequency ad working synchlono ut• .812 
the fundamental o alleUon of the circuit of lower frt. 
106sey and m um per mallies energy to be tranasoltled le 
one dtreetron only 

090.134  ALAIINI  CLOCK  1.   Gm,  ea Tor 
Minton. lb .  Flied Mar 14.1908  Se at No 431.353 

I Alarm mechanism com asIng a cloct ° a. u *ler 
°kale operated gr an, a contact oper a . Menu mused 
by Mc riot imio. and • contact actuated to a re at • 
speed greater than that of IN operation del a to ant. 
ment al, Pb., the circ a of the Marto 

990,272.  TROLLEY clUAKD AN D OVIDIG  clIA01.4e 
LaTec., elevate .. Ohi,. ure a., of twenty-four m a 
nundredtba to e A Mueller and twenty-four one-hun-
dredUrs in jog H Wenn...matt Cheeland 01 .  Filed 
6491 2 1907  nen, No 301 114 

I A trolley lay Imo . • trolley 01.04.1 mounted Or a-
to awl a pole ap arting the hue In ollarinatiOn with en 
arm fixed detachably on said pole and extending beneath 
a d wheel. • pair of guard menthe°, pivotally supported 
frorn traid arm acres the axe of the trolley wheei. rollers 
mounted in the fru ends of a d guard members and a 
r aged to meet over the trolley wheel. ,,,,, no° to hold a d 
ar ms in worleng position. end guards on tro. trolley her, 
bridging the oblory at each alde between the trolley wheel 

1 An elertrte clout, lek Inn portI.Mr. w alk are elec , 
soc a>. iltsemtnected (   earl, other. ttherrt, the earl 

eterutt is interrupted so electremag ut Ind the annet we 
toe the clectr an unet locat . between the a d a gue, 
°id the a d cor a° and kn contact welt Mc disconneetei 
artions of Me eternit to complete the latter. al the a d 
armature be ar adept.. w attle° between the sod ...etre 
[o usel ad the said circuit 

161.560  VALVE-OPERATINkr 
D HC•irrioN snd  tom. Sprzwer. W  V• 
raptors of one-half to Ir .& ri Goff. Spencer, W  Vs 
Filed June 22.1637  Snot° No 380.215 

t In appar•out of the ch ar.-ter set forth. II, combina-
tion with • conductlog PO.. of • eonob... 46 ve tOere‘... 
an electro- magnet, me•n• for energising and der ...M an 
the magnet, an an thture for the nt unet )orlatiluiltig 01'41' 
stint toe us for the valve. a d armature a uto° of the 

m unetic alon of the reAene, when the r at. " 
Ia orse paeltiori, and mem...for gnomon the ...erre knot 
the ramp. of ni unctic actu m of nich mannet 

9 S. I 5 I  DEVICE FIll TRANRMISSION TI) s 1.18 
TANCE trIr 901 0110 1.001° .(1:.,  TALKING MA 

EI,L.111 tersterrY.  nett  Fran,  Ftled 
Mar 0. 11101.  Fern° No. 100.429 
I The combination with • reproduree trumpet of • 

1•11.101 marten.. of • •upportIng rod a ured to the said 

perallel to the arts of t. latter. • 
microphone, and meon• for .onnecting the 

the sum...eing rod •nd to hold It in front of the trumpet 
err ant. In Inlitielahle relation {hereto and means for sup 

',yip., electric entreat to the said ntlernphone 

802,66  ELECT RIC BA TTERY  C'bn- 9.o Iii 1101•1•15C116 
auserior to George It union 4,4,41 Chicago 

Iii FI161 Aug II. 1612  de al No 111.014 

1 lo • Mora , battery. the eOrli alattOn with  red ..f 
non-conductine sii•°rial. negative and positive M acrea 

the ugatee element being im alorate, a depuskt of bey 
min supported enorely by the negate.. element. and means 
for prevent,lt4 the depose of brIsinIn from bring displaced 
from ita support 

Original Electrical Inventions for W hich Letters Patent Have Been Granted, 

For the Month Ending July 2 1st. 

Copy of any of the above Patents will be mailed on receipt of 10 cents. 
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WIRELESS REGISTRY. 
This Department has been started with the 

idea to bring the wireless amateur in closer 
touch with commercial land and ship stations. 
Each month a list of new members will be 
printed here and once each year an official 
BLUE BOOK will be issued by MODERN 
ELECTRICS, giving a list of all the mem-
bers who registered during the year.  Each 
member will receive the Official Blue Book 
free of charge. The Blue Book will also con-
tain a complete list of commercial and govern-
ment stations, their call letters, wave length, 
etc. 
To register a station requires: Total length 

of aerial (from top to spark balls), spark 
length, call letter (if none is in existence 
M. E. will appoint one), name and address 
of owner. 
Fee for Registry (including one Blue Book) 

25 cents. 
For other particulars see June issue of this 

magazine. 

NAME AND ADDRESS OF 

O WNER. .9; 

11—Kendall Bushnell, 
Arlington, Mass.  K.B.  80  1,4 ins. 

12—A. K. Braman, 
Newport. R. I.,  P.S. 245  1  41 

SHOCKING. 

It is suprising to find how many well 
informed and intelligent people still be-
lieve that standing upon a charged third 
rail or touching it means instantaneous 
electrocution. 
An equally large percentage of these 

"well informed" people are awed by 
the sight of a charged "live wire" carry-
ing a high voltage and of course they 
imagine, that the mere touching of such 
a wire means certain death. 
They never stop to consider how a 

mere sparrow can sit for hours on such 
a "deadly" wire apparently enjoying it% 
deadliness and the accompanying picture, 
taken from one of the leading New 
York Evening papers, shows how even 
a "well informed" artist deliberately mis-
states facts. 
Such a picture cannot but convey the 

idea to the layman that if you jump 
in the air and grab a single high tension 
wire you will be slowly shocked to 
death! 
The facts, of course, are that the 

policeman whom we see dangling in 
the air  and who is apparently being 
slowly roasted alive, would not feel 
the slightest shock, because he is not 
standing on the ground, nor does he touch 

another wire or object to allow the 
current to complete the circuit. 
However the public, reading the comic 

series, enjoy the sparks and fireworks 
around the policeman and the wrong 
idea is converted to them that to touch 
a light wire means death. 
The above reminds the writer of an 

incident witnessed some years ago in 
New York on a downtown Elevated 
Railway station. 
On a late afternoon, with the platform 

almost deserted, he overheard two young 
men talking about the wonders of elec-
tricity.  One of the youths seemed to 
be pretty well informed of ,electrical 
matters and the close sight of the third 
rail suggested some ideas to the other 
young man. 

He wanted to know how long it would 
take a person to be shocked to death by 
standing on the third rail 
"About a hundred years or so," sug-

gested his friend. 
This the other fellow took as a joke, 

so his friend informed him that for 
five dollars he'd stand on the third rail 
for a minute. 
jokingly the other bet to dollars that he 
would not, and without hesitating his 
friend jumped down the platform,- be-
fore the other one could hold him back. 
He then jumped with even feet on the 
third rail and calmly lit a cigar while 
his friend on the platform had all to do 
not to faint of fright. 
After taking a few puffs of his cigar 

the one on the third rail jumped down 
and climbed back on the platform to 
collect his $1o.00.  His friend probably 
thinks him a wonder, as he very likely 
has not been informed yet that to be 
killed one must touch or stand upon 
two rails, at the same time. 
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1111 a I, 

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 
remuneration.  THE ORACLE has no fixed rate for such work, but will inform the correspondent 
promptly as to the charges involved. 

Name and address must always be given in all letters.  When writing only one side of 
question sheet must be used; not more than five questions answered at one time.  No attention 

ff 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. 

HIGH TENSION MAGNETO. 
(47.) C. THOMPSON, Victoria, B. C., asks: 
I.—How is a glass plate condenser made? 
A. I.—You will find this described under 

"A 2-mile Wireless" in the July issue. 
2.—Is the current from a magneto the 

same as that from a spark coil? 
A. 2.—The current from a high tension 

magneto such as used in automobiles for 
igniting purposes, in a great many respects 
acts like a spark coil. Of course this does 
not refer to a magneto which is not able 
to throw a jump spark similar to a spark 
a coil gives. 
3.—Can a magneto giving large enough 

current take the place of the spark coil in 
a wireless telegraph outfit? 
A. 3.—Yes. although it would be rather 

hard to use it for signalling purposes, but 
good results might be had for experiment-
ing purposes. Of course you understand it 
must be a magneto as explained in answer 
No. 2 above. 

MEDICAL COIL—iro VOLTS. 
(48.) RAYMOND M. LELONG, Cal., writes: 
i.—How could I operate a small medical 

induction coil on a no-volt circuit?  (A. 
C.) How much resistance would it re-
quire? 
A. 1.—You could not use a medical in-

duction coil on alternating current at all; 
direct current must be used. 
2.— What would it cost me (approximate-

ly) to install a wireless telegraph, if I 
were to buy the instruments? 
A. 2.— We advise you to get the prices 

from manufacturers of this material: we 
could hardly give you an idea as to prices 
because we are not acquainted with your 
requirements. 
You will find a number of manufacturers 

of wireless goods in our advertising col-
umns. 
TO LAY UP STORAGE BATTERY. 
(49.) C. H. HARPER, New York, asks: 
"—I wish to lay up a storage battery for 

about three months and would like  to 
hear from you which method you recom-
mend as the best. 
A. I.—Pour off the acid by standing the 

battery upside down for fifteen minutes; 

fill up all the cells with clean water (rain 
water preferably), and after about ten min-
utes let this water run out again from 
the cells.  Let it drip off thoroughly and 
pour in all the cells distilled water so that 
the plates are completely covered.  Care-
fully oil the connections, and if the bat-
tery has vent-caps screw these in and place 
the battery where it cannot freeze or heat 
too much. 
2.—Also advise how to put the battery in 

commission again? 
A. 2.—Fill all the cells with electrolyte 

prepared as follows: 
In a clean earthenware tank or porcelain 

vessel pour three 1/2  parts (by bulk) of 
distilled or  rain water.  Into this pour 
under constant stirring one part of chem-
ically pure sulphuric acid (oil of vitriol) .66 
degrees Beaume. If this solution has cooled, 
test it with a hydrometer.  It should now 
read 126o° specific gravity. 
The electrolyte is then filled in care-

fully through the vent tubes of each cell 
until it stands  inch over the top of 
plates.  Battery should then be charged as 
per directions given on the label. 
Commercial acid or hydrant water should 

under no circumstances be used; it will 
spoil the plates in a few weeks.  Battery 
should now be charged the same as usual 
and discharged as soon as charging is 
completed.  This is necessary because a 
battery that has been out of commission 
will only give the full capacity after the 
second charge. 

W HISTLING TELEPHONE. 
(50.) ROBERT ALTONA, Ill., writes: 
Will you kindly explain why the whistle 

is heard, and what causes it, when the re-
ceiver of a telephone is held about two 
inches from the mouth piece. This seems 
to be common with all the standard tele-
phones, especially the farmers. 
A.—This  has been demonstrated quite 

often, the philosophy and phenomenon be-
ing as follows:  As soon as the receiver 
is held to the mouth piece of a fairly sen-
sitive transmitter the little noise caused 
by various sources (which is always heard 
when the telephone receiver is held to 
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the ear) sends sound waves to the trans-
mitter.  As the telephone receiver is con-
nected  with  the  transmitter, this little 
noise will be enlarged—magnified—in the 
receiver.  Iore sound waves will there-
fore be sent to the microphone transmitter, 
and so on, until enough noise is produced 
to make the telephone receiver hum. 

TWELVE-INCH COIL. 
(5I.) ARTHUR E. LUND, Kansas, writes: 
"—Please give dimensions of an induc-

tion coil capable of giving a twelve-inch 
spark? 
A. I.—Length of core 20 inches, diameter 

IY2 inches. 
Primary: Diameter over winding, 2 I- I6 

inches; size of wire, No, ro; weight of wire, 
42 ounces. 
Secondary: Length, 16 inches; diameter, 

6%2 inches; size of wire, No. '36; number 
of sections, 200; weight of wire, 12 pounds. 
Condenser: I2X8 inches; number of sheets, 

sixty. 
Current: Twenty-four volts, ro amperes. 
2.— Would it be all right to give the sec-

ondary wire a light coating of rubber, using 
liquid rubber for coating? 
A. 2.—No, this would hardly do at all, 

because such coating would take up too 
much space.  The wire should be run 
through melted paraffine. 

THEORY OF DETECTORS. 
(52.) STUART K. HARLOW Ind., writes: 
Describe the theory of working•of a car-

bon needle coherer and electrolytic detec-
tor. 
A. —The carbon needle coherer is based 

upon the principle that a fine needle placed 
on the carbon blocks does not make good 
electrical connection  on account of the 
lightness of the needle. As soon as an elec-
trical wave strikes the needle, the resist-
ance of the circuit of which the needle 
forms part, is greatly reduced, the needle 
making better connection.  As soon as the 
wave passes, the needle again passes in .the 
first state,  making less good connection, 
and so on. 
No satisfactory explanation has been of-

fered on the exact working of the Electro-
lytic detector.  Various theories have been 
offered, but none is quite satisfactory. Some 
investigators  think that the working is 
based on polarization, and some others 
think that the fine Wollaston wire does 
not make actual contact with the liquid 
until a wave strikes the wire.  The last 
view is probably the most satisfactory. 

LEYDEN JARS. 
(51) HOWARD E. BAGNALL, Mo., asks: 
i.—How can I introduce a Leyden jar 

into the circuit so as to increase the send-
ing distance of my wireless? 
A. I.—This has been explained in various 

issues of this magazine; we refer you to 
the article appearing on page 49 of the 
May issue. 
2.—Can a Leyden jar increase the re-

ceiving distance of a detector? 
A. 2. —Yes, providing you have a tuned 

circuit on the receiving end. 
3.—Can the aerial for a temporary station 

be put on a common kite? 
A. 3.—Yes. 
4— Will a 11/2 inch spark coil work 4 

miles under favorable conditions? 
A. 4.—Yes; it may even work 6-8 miles 

with tuned circuit and sensitive detector. 
5.—How far will a  inch coil work 

under the best conditions and a carborun-
dum detector? 
A. 5.—About one mile. 

SPARK COIL QUERY. 
(54.) A. SCHOM STEIN, Brooklyn, N. Y., 

writes: 
i.—Flow far (in miles) will a V2 inch 

spark coil send a message? 
A. T. —This is explained in the previous 

inquiry. 
2. -1 am making an induction coil which 

is five inches long and three and one-half 
inches wide.  Please tell me how much 
wire and what number I will need to get a 
two-inch spark. 
A. 2.—You will need 2V2 pounds of No. 

36 wire for the secondary, and about 15 
ounces of No. 14 wire for the primary. 
The length of coil for the primary must 

be at least 8 inches. 
DETECTOR QUERIES. 

(55.) JAMES D. THOMAS, Pa., asks: 
ra.—Can a carbon cup be used instead of 

a glass incandescent lamp in the electro-
lytic detector as described in the May num-
ber of MODERN ELECTRICS page 58? 
A. T a.—Yes. 
b.— Will it be as sensitive? 

A. tb.—Yes it will be more sensitive. 
2. — With a 1/2 inch coil could I receive 

messages moo feet with above detector with 
40 feet aerials? 
A. 2. —Yes. 

3.— Where can I buy a vibrator for a 
Y4 inch Ruhmkorff type induction coil? 
A. 3.—From the Electro Importing Co., 

New York City. 
4.— Will the microphone coherer as de-

scribed in the May number work at a dis-
tance of moo feet with 1/2 inch coil and 75 
Ohms telephone receiver? 
A.  4.—Yes,  providing  aerial  is high 

enough..—hich is the best type of coherer or 
detector for the amateur experimenter to 
telegraph Too° feet or more? 
A. 5.—The so called "Auto coherer," or 

"Electro" Lytic Detector will give best 
satisfaction. 

STORAGE BATTERY QUERY. 
(56.) 0. C. DODSON, Pa., asks: 
I.—Can a Too A. H. storage battery be 

charged at a 25 ampere rate? 
A. T.—No; a Too A. H. storage battery 

should not be charged with a higher cur-
rent than 15 amperes. 
2.—How far will an E I. CO. 1 inch spark 

coil work on a wireless with an "Electro" 
Lytic detector at the receiving end? 
A. 2.—It hats worked up to 6 miles, in 

connection with tuning coil and proper 
aerials. 
3.— What is a magnetic detector and how 

does it work? 
A. 3.— We give you below illustration on 

the Marconi magnetic detector. 
An endless cord of silk covered iron 

wire No. 36 is made to pass through a spool 
of wire forming the primary; another spool 
of wire is slipped over the primary.  This 
latter spool has very thin wire. The tele-
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phone receiver is connected to the latter 
spool of wire, the aerial and ground are 
connected to the primary spool. The end-
less cord of iron wires passes over two 

17 
pulleys and rotates through the hollow pri-
mary by means of clock work. Two per-
manent magnets are placed at M. 

TEN INCH SPARK COIL. 
(57.) CLIFFORD CORNELL, MO., writes: 
"-Please give your estimate of spark 

length of following coil: Core, 3x24 inches; 
primary, 2 layers of several wires con-
nected in multiple equal in cross section 
of area to one No. 12; secondary: 12/az 
inches, in 6o sections, wound with 12% 
pounds No. 28 S. C. C. wire; insulation 
between primary and secondary to consist 
of a vulcanite tube about 3-16 inch thick. 
How about the proportions? 
A. I.-The proportion of the coil seems 

to be right, except for the core, which, in 
our estimation, should be about 20 inches 
long by I  diameter.  The secondary 
should be wound in about too sections, as 
the discharge might prove too strong per 
section if the coil is wound in too small a 
number of sections.  You should at least 
get 9-10 inch spark from this coil, provid-
ing you have a fast interrupter, and insula-
tion is good. 
2. - We  have been recommended by an 

expert coil-maker to use qt inch square 
iron for core o'f above coil; is that better 
than one composed of No. 20  or 22  iron 
wire? 
A. 2.- We do not consider it wise to 

use 1/8 inch square iron for coil, and your 
expert coil maker does not seem to have 
manufactured many coils.  A core built of 
such iron would heat up very soon, and 
would cut down the s.)ark lengtn consid-
erably.  Use nothing but iron wire, No. 18 
or No. 20. 
3.- What size of and how many storage 

cells should be used to supply current for 
above coil? 
A. 3.-About 20 volts and 8 amperes. 
4.- Would it not be better to use con-

densers of  sheet glass and tinfoil than 
Leyden jars, in tuned- transmitting circuit 
with To inch coil? 
A. 4.-A glass plate condenser is consid-

ered better than Leyden jars, and is less 
expensive. 
5.- What would be the necessary resist-

ance of a polarized relay to operate in 
connection with electro-lytic detector? 
A, 5.-You can not use any of the exist-

ing relays in connection with an electro-
lytic detector, unless you have in mind 
the Allstrom relay, described on page 65 
of the .day issue. 

OSCILLATORS. 
(58.)  HERMAN BASIN asks: 
1. - What  is the theory of the electro-

lytic detector? 
A. 1.-This is explained in another query 

in the "Oracle" of this issue. 
2. - What  advantage has an open mag-

netic circuit induction coil over one with a 
closed magnetic circuit when a "Wehnelt" 
interrupter is used? 
A. 2.-The frequency will be somewhat 

higher. 
3.- Which gives the best results in wire-

less telegraphy, large oscillators or small 
ones, say about IA or 34 inch diameter? 
A. 3.-The oscillators used now by most 

wireless stations are about i inch to 134 
inches in diameter. 

CARBORUNDUM CRYSTALS. 
(59.)  "BRIGHTWOOD AYE.," Wash., D. C., 

asks: 
1.-Is the Carborundum Crystal enclosed 

of any use in wireless telegraphy?  I have 
about z pound of them. 
A. 1.-The crystals in question are too 

small, and would hardly give much result. 
The best crystals used are usually  to 1/1 
inch long. 
2.- What is a magnetic detector and how 

is it made? 
A. 2. -This  has been explained in this 

issue. 
3.- What is the cost of making the tun-

ing coil described in June? 
A. 3.-About 5-6 dollars. 
4.-What is the anchor gap used for? 
A. 4-The anchor gap is used instead of 

a switch to disconnect the spark coil auto-
matically from the receiving instruments. 
Incoming waves cannot pass the gap, but 
in sending the spark from the coil easily 
jumps the minute gap. 
ARC LIGHT FROM BATTERY CAR-

BONS. 
(6o.) LARRY J. BARTON, Cal., asks: 
i.-Can an arc light be made out of bat-

tery carbons? If so, how? 
A. "-Yes, provided that you have about 

30 volts at your disposal.  Two carbons 
must be filed until both have a very fine 
point.  A small arc can then be produced 
between them. 
2. - Ho w many feet are there in the sec-

ondary and primary winding of a small 
telephone induction coil? 
A. 2. -It is impossible to give you any 

data on these, because you state no size. 
A standard coil has 15 feet wire on primary 
and 450 feet wire on the secondary. 
3.-Sometimes when you scratch wires 

from some strong batteries what is the 
name and cause of that queer smell that 
arises? 
A. 3.-If you short circuit a strong bat-

tery which has enough current to heat up 
the wire, you can smell the peculiar odor 
of the metal.  All metals when hot will 
emit a certain odor. 

WIRELESS QUERIES. 
(61.) LEO LCDEKENS, Cal., writes: 
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it best to put wireless instruments 
directly under, or to one side of the aerial? 
A, t.—It does not make any difference 

where the instruments are, as long as they 
are connected with the aerial. 
2.-1 have a 6o-foot pole, 40-foot aerial 

net or antenna, 1% inch coil, and my in-
struments are in the upper part of my 
house, about to feet from the pole. What 
will my wave length be in meters? 
A. 2.—This has been fully explained in an 

Editorial in the July issue. 
3.—I have a sensitive "Electro" lytic de-

tector and two sensitive moo Ohm receiv-
ers. How far will I be able to receive over 
land? 
A. 3.— Without a tuning coil, you should 

be able to receive about 300-400 miles; 
with the tuning coil you could easily catch 
messages double the distance, and maybe 
more, under favorable circumstances. 

AERIALS. 
(62.) DE WITT VAN PATTEN, Mich., writes: 
r.— Will a % inch spark coil be large 

enough to work a coherer and a 5 Ohm 
sounder up to % mile? 
A. t.—Hardly; you had better use a one-

inch coil. 
2.—I-10w high must the aerial be for the 

above? 
A. 2.—About 4o feet high. 
3.—Must a tuning coil be used with a 

silicon or electro-lytic detector? 
A. 3.—If a tuning coil is used with any 

kind of a detector, you will increase the 
efficiency of the Etation quite a good deal, 
because you can get in tune with other 
stations. 
4.—How high must the aerial be to catch 

messages from soo to 800 miles distant with 
the "Electro"-lytic detector? 
A. 4.—About 75 to 8o feet. 

POTENTIOMETER. 
(63.) JAMES J. RYAN, Mass., writes: 
i.— What is the size of wire of which 

sample is enclosed?  Is it German silver, 
and would 220 feet of it make a good re-
sistance for use as a potentiometer in wire-
less telegraphy. 
A. I.—The size of enclosed wire is No. 

30 G. S. You will not need 22o feet: two 
yards will be enough.  Consult article on 
potentiometer in this issue. 
2.— What are good dimensions for a 4 

inch spark coil, and will it work over 5 
miles on water? 
A, 2.—You will not need a 4 inch spark 

coil to send 5 miles. A I% or 2 inch spark 
coil, in conection with a sensitive detector 
will work that distance. A good dimension 
for 4 inch spark coil is as follows: 
Core, 8% inches length; size of primary 

wire, No. 12; weight of wire, 16 ounces. 
Length of secondary, 6 inches; 474 pounds 

No. 36 wire; condenser, 60 sheets of tin-
foil 8x5 inches. 

ANYTHING  ELECTRICAL 
Motors, Flashlights. Emery Wheels, 
Railways, Drill Presses, Lathes 

Send stamp for Catalog. 
10% Special Discount for July and August. 

J. J. DUCK,  432 St. Clair St.. TOLEDO, 01110 

CLASSIFIED ADVERTISEMENTS. 

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

Advertisements for the September Issue 
must he in our hands by AMC. 21. 

ELECTRICAL APPRATUS. 

STUDY ELECTRICITY AT HOME —A complete 
electrical course at home, containing 30-page detail 
book,  220-page text-book,  200  experiments  and 
over 100 pieces of apparatus.  Price, complete, only 
$5.60.  Catalogue "M. E. S." explains this and 
other remarkable offers.  Thomas M. St. John, 843 
Ninth Ave., New York. 

TRY ONE OF OUR ALUMINUM CASE 2,000 
ohm Schmidt- Wilckes phones; there's none better, 10 
cents brings a blue print of 3 complete wireless sys-
tems.  All kinds of wireless goods.  Wireless Supply 
Co., South Norwalk, Conn. 

NVIR EL ESS TELEGRAPHY.  Carborundum re-
ceivers, most sensitive on the market.  Receiver con-
sists of aluminum telephone receiver, cord, wire, 
switch and carborundum detector.  Price $3.  De-
tector alone, 21.85, postpaid.  Send stamp for circu-
lars.  international Wireless Co., Lima, Ohio. 

WIRELESS TELEGRAPH OUTFITS and wireless 
supplies for amateurs.  If you live near St. Louis, 
write us, we can save you money on these goods. 
Send 2-cent stamp for descriptive pamphlets.  Linze 
Electric Co., Olive Street, St. Louis Mo. 

WIRELESS. —Electrolytic detector.  Most sensi-
tive known.  300 miles range.  Blueprint for making 
detector. 25 cents, coin.  Imperial Wireless Co., 230 
S. Pacific Avenue, Pittsburg, Pa. 

ELECTRICAL BOOKS, BLUEPRINTS, ETC. 
WIRELESS CODES. Send Joe. for blue print 

showing Morse. Continental and Navy Codes, 
A. C. Austin, Jr., Hasbrouck Heights, N. J. 

CHEMICAL RECTIFIER, how to make; 25 cents. 
Taylor Electric and Mfg. Co., Barker, N. Y. 

FOR SALE. 
MOVING PICTURE M W HINE ( Frenc h ), 

finest precision. guaranteed In every respect. 
Everything but the lens... Mg electric, hand 
fed are la mp Generator (enclosed In metal 
square box and gas apparatus goes with ma-
chine. Will sell for Szo.00. lug bargain. 
Photo sent upon request. 
B. S., care of Modern Electrles Publication 

FOR SALE. —A few Carbonide Wireless Detectors, 
20 cents each.  W. L. Little, Ansonia, Conn, 

Tho"NowYork" Motor 
Best small motor ever pro-

duced. Runs 2,000 revolutions 
P. M. on one dry cell. 
By  ing flagmt it will 
run in opposite direction. 
Body finely nickel-plated. 

Magnetfinishedin red lacquer. 
Price 45 cents.  By mail 

5 cents extra. Agents wanted. 
Alsa complete line of Pock-

et Flash Lights and Batteries, 
electrical novelties, minature 
lights of every description. 
Flaming cigar lighters, Medi-
cal coils, etc. etc. 
ALFRED WOLFF & CO. 
It Yeses. St.. New York City 

%%Alen writing please mention "Modern Electrics.-
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 M ODEL AND   

EXPERI MENTAL W ORK 
We have been in the business since 
1884 and guarantee our work.  Ref-
erences from the biggest Universities 
and Schools. 'Inventors' Models, Elec-
trical Experimental Work,  Special 
Scientific Apparatus, etc., built to order. 

CHAS. E. DRESSIER & CO., Inc. 
MANUFACTURING ENGINEERS 

147 East 23d Street,  New York City 
I, "Dressler makes it when all others give up.'' 

When writing please mention "Modern Electrles." 

NOW IS THE TIME 
to make money by installing 
our fine 't elephones in offices, 
factories, private houses, etc. 
You can install from 1-3 sets a 
day, and make 100% profit on 

each set. 

01711  AST017N DING 

OFFER: 

Two complete Phones as per 
cut,200 feet well insulated wire, 
4 powerful batteries, staples, 
tape, etc.  Everything com-
plete for li47.47,.  Remit by 
money order or check. 

Also Wholesale Agents for The Flaming Pocket Lighter 
Large novelty catalogue free. 

J. ELLIOTT SHAW CO. 032 Arch  'Pa. 
Oldest Electrical House in Philadelphia. 

When writing please mention "Modern Electrica." 

PATENTS 
Advice Free.  Rates Reasonable 
Highest References.  Best Services 

SEND FOR FREE BOOKS 

WATSON E COLEMAN 
Patent Lawyer  Washington, D. C. 

When writing please mention "Modern Electries." 

4s„ 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 & 

103 Fulton Sireet,  New York Cily 

When writing please mention "Modern ElectrIcs." 

Electric Light Fixtures 
For Residence. Boat and Ca mping. 

We construct special designs to order.  We manufac-
ture all specialties of metal goods in quantities only. 
Write us your requirements. 
We issue no catalogue. 

Gothberg flanufacturing Co. 
112 Duane Street,  -  -  New York elty 

When writing please mention "Modern Electrics." 

A SIMPLE METHOD OF FASTENING Till 
AERIAL WIRE TO SCREEN. 

Procure a binding post as !-liown in 
the sketch or the binding post from the 
carbon of an old dry battery and two 
large Washers B' B".  After placing 
one Washer B' on the post A, insert 
in the space G, in the screen F, (which 

should be very clean). Then place the 
other Washer B" on the post and screw 
on the nut C. The aerial wire is then 
turned around the post and the thumb 
nut D, screwed down. 

Contributed by,  LESLIE MATHIAS. 

A NEW INTERRUPTER AND DETECTOR. 
(Continued from Page 165.1 

C will become so heated that it com-
mences to boil, and the force of the re-
sulting bubbles,  falling against each 
other, will be sufficient to make a mo-
mentary rupture in the thin mercury 
column.  There will be a little shock, 
and the expanding quicksilver will rise 
in A and B. Of course, a vacuum will 
be created at the place where the rup-
ture occurred; and as the tube is im-
mersed in water, the mercury will stop 
boiling; it cools instantly, then contracts, 
and the atmospheric pressure, combined 
with the weight of the quicksilver col-
umns in A and B, will help to bring 
the metal in contact again, after which 
the same play recommcnci-- a, de-
scribed. — Reprinted  from  "Scientific 
American." 
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Mr. Prospective Advertiser 
Suppose you wish to put a new article on the market. 
You print, say, 10,000 circulars which, figuring conserva-

tively, cost you  $ 8.00 
10,000 printed Envelopes   20.00 
Addressing 10,000 envelopes   10.00 
Postage for 10,000-1c stamps   100.00 
Extra's such as handling, spoiling, etc   5.00 

TOTAL, $ 143.00 
In this calculation no allowance is made how to get 10,000 

good names of people interested in your article—especially if 
same is of an electrical or mechanical nature. Such a list is 
worth at least $500.00. 

MODERN ELECTRICS will print for you an advertisement 
of this size, for three (3) Dollars and will do your circularizing 
  more thoroughly and more 

efficiently than you could $300  possibly do yourself. 

NET SAVING. $140.00 .   
MODERN ELECTRICS guar-

  antees 10,000 copies each 
month to its Advertisers and as Uncle Sam has recently passed a 
law putting each publisher under oath not to send out more than 
10% sample copies of the whole bonafide subscription list, you 
can easily see that your "Ad" cannot help to pull. 

Remember: MODERN ELECTRICS is read only by people 
interested in your goods, else they would not spend $1.00 for a 
subscription. 

IMPORTANT—Please bear in mind that MODERN ELECRICS 
is NOT a "boys" paper.  It goes to all electrical houses and to 
about 450 Universities, Colleges and Schools. 

It is on the newsstands throughout the country and the de-
mand for the magazine was so great last month that we had to 
run off an extra edition of 1,000 copies. 

NO W IS THE TIME to advertise because comparatively 
little advertising is carried at present; your "Ad" therefore has 
the possible best chance to be read.  In a few months when a 
considerable amount of advertising is carried—and the rates are 
higher—your small "Ad" will not be seen as well as now. 

For time contracts we offer 20% discount.  Act now and 
save money.  MODERN ELECTRICS is the paper you will ulti-
mately settle down to.  For further particulars, address 

Modern Electrics Publication 84 W. Broadway, New York City 
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The knowledge of languages 
increases earning power easter 
and quicker tban any other 
way known 

CORTINAPHONE 
Language Outfit 

The Original Phonograpoic 
System for the study of 

-1 French, fierman, 

Spanish, Italian 
or other languages 

really free, the complete outfit placed 
in your home Express Prepaid. Send 
for particulars.  Write today. 

Special Records made to order in any language.  We also give 
instructWn privately or in class at our New York schools. 

Cortina Academy of Languages 
42 W. 34th Street, Dept., MO,  New York 

When writing please mention "Modern Electrics." 

NEWELL A. THOMPSON, JR. 

Tonsultinn 11:fireless Engineer 

13esigninn.  (ionstrurling,  .3nstalling 
Telephone, Brookline 1098-3 

31a BROOK ST.,  BROOKLINE, MASS. 

When writing please mention "Modern Electrlcs." 

This Fine WIRELESS DOUBLE POLE, 

DOUBLE THROW SWITCH 
Will be mailed 
prepaid to any 
address on re-
:eipt of 50c., 
either cash, 
money order 
or stamps. 

Sparking across impossible.  Porcelain base, pure 
copper knife contacts and rubber handle.  The 
finest switch ever gotten up for the money. 
A generous Catalog, showing a line of the best supplies in this 

country, will be mailed to you on receipt of t7 cents for postage 

Fletcher Stanley Co. 
36 FRANKFORT STREET,  NE W YORK 

When writing please mention "Modern Electrica." 

TEL E G R APHY TAU G H T 
in the shortest possible time. 

The Omnigraph Automatic Trans-
mitter combined with standard key 
and sounder.  Sends you telegraph 
messages at any speed just as an 
expert operator would. 5 styles 
$2 up; circular free, 
umniaraph mfg. co. 

39  Cortlandt St.,  New YORK 

When writing please mention "Modern Eleetrics." 

PRINTING 
If it's printed we do 
it—and do it well. 
No matter where 

you are located We Can Save You Money. 
Our work is clean, our services more than prompt, our 
prices reasonable.  Catalogs, Circulars, Pamphlets 
a specialty.  Write us your requirements to-day. 
Schoen d, Kellerman, 13 Vandewater St., New York City 

When writini please mention "Modern Eleetries." 

AN IDEAL BATTERY. 

k Continued from Page 154) 

as an average when computing the in-
stallation. For instance, if we desire a 
battery of 6 volts we must have eight, 
or better, nine cells. 
These batteries are well suitable to 

run spark coils, to charge storage bat-
teries, driving motors, to light lamps; 
in fact, for everything where a steady, 
strong current is desired. 
Once assembled the cells need prac-

tically no attention at all, and will not 
deteriorate when not in use. 
For several reasons, not to be enume-

rated here, the battery should never be 
entirely idle. While not in use it should 
be shunted through a high resistance, 
which may be made by using an incan-
descent lamp having three times the volt-
age of that of the entire battery. On a 
ten-volt battery a 30-volt lamp should 
be used, and so on. The lamp will glow 
barely red and will use very little cur-
rent. It may be left in the circuit all the 
time and will not interfere when bat-
tery is used for other work. 
These batteries will furnish a steady 

and strong current till the zinc is en-
tirely worn off and the copper oxide re-
duced to pure copper. 
When renewing  ells use fresh elec-

trolyte, as the old o.te :las lost its use-
fulness by the time the zinc has dis-
solved.  The copper which has formed 
on the bottom of the trough can be 
peeled off easily and should be placed in 
a box till enough is gathered. 

A NOVEL TUNINO DEVICE. 

(Continued from Page 171) 

justable capacity D and inductance E 
until  the  circuits  are in resonance, 
which can be easily determined by the 
loudness of the sound of the received 
signals in the telephone receivers. After 
experimenting some time with the de-
vice, an operator will discover the best 
method of adjustment to obtain the 
highest degree of selectivity, since it 
lends itself readily to that end. 
With this receiving circuit I am able 

to cut in or out any station that I 
please with only a slight decrease in the 
strength of the received signals.  It is, 
indeed, the simplest device for tuning a 
receiver that I know of, and the amateur 
will be amply repaid for his time spent 
in its construction. 
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Electricity's Marvellous Speed 
of Progress Carries with It Unlimited Opportunities for 

Every Young Man Who Will Spend a Few Months at Our 

UP-TO-DATE PRACTICAL SCHOOL.  Young Men With 

Inventive Ideas: We can help you to Develop Them so you 
N% ill be able to Build Small Models in our Shop. 

DAY AND EVENING COURSES 

INDIVIDUAL INSTRUCTION 

VISITORS AL WAYS WELCOME 
W RITE FOR 1300KLET 

MECHANICS' INSTITUTE, City of New York 
136, 138, 140 WEST 23D STREET 

When writing please mention "Molorn 

... THE ... 

"Electro" Static (Wimshurst) Machine 
Guaranteed to generate in any kind of weather, 

no matter, foggy or rainy.  The first machine ever 
constructed which can truthfully claim this.  We 
absolutely guarantee a fat. powerful 3-in, spark from 
our new machine  It is used successfully to operate 
G.i..sler and X. -Ray tubes. charging the biggest Ley-

den jars, firing 

t I N # h' \  po wder, w or ki n g 

ra r #  raisinga 
o person's 

No is •   hair. etc. An 

i n t erestea 
in electric-
ity owes it 

to himself to pos-
sess one of these 
wonderful  ma-
chilies which can 
be used to per-
form  thousands 
of interesting ex-
periments.  Our 
cut  shows  the 
machine plainly 
It comprises two 
S-in, glass crys-
tal plates revoly-

ng  opposite directions, two adjustable oscillator 
1,1 ! d.-.'h,rging rods and balls l), collectors H and 

C1 ,41111' t., [listen body to table.  Size over all 
Nothing to ,ettr out, 

!,  tlo,  •11111,:,  III ,' the crank, the 
n  'le ,!,., - the r, , 1  Price, e  niete boxed, 

em  en't got 'Mr Ill,, pa ge catalogue 
N.. I sett !  51:1 111; , (,.1 it coutains 10) experintents. 

Electro Importing Co. 
86 W est Broad way,  Ne w York 

" Everything for the Experimenter -

• It It  WIteless. \\   

T HE: 

Collins Wireless 
Telephone Co. 

A. FlihrIEHICK 
Techni,:al Dire, 

M A K le 12 Si  O F  T H 

Collins Long Distance 

Wireless Telephone 
ALSO 

Wireless Telegraph Apparatus 
of Every Description. 

Induction Coil., Transformers. 

Detectors. Relays, 
Registers, etc. 

Send for our IllustrAed Book. 

54 & 56 CLINTON ST. 

Newark, N. J. 

'49 
3 to 5 tl• P. 

(BARE) 

U d e a i a n t 

GASOLINE MO 

(hiaranteed for one year. 

Our Free Catalog Cl 2 is worth your haying 

Send II) cents in stamps for our book " 
Vaporization, Installation and Operation of a M otor." 

UNITED MFG. CO., Dept. Z,  Detroit, Mich, 

•,,mg please mentton "M,0 •1-r:1  " 

• M  ''._;u:trantess the tehitl,ihttv  ti alv,rtisc!-s 



Tk ELECTRICITY-VANS 

POWER 
LIGHTNING MEANS WASTE 

_ 

Franklin tapped the clouds, but 
was not wise enough to use the energy he had discovered. Today knowledge 
enables us to turn into power the lightning that has been going to waste since 
since always means waste, knowledge means power. 

Electricity Is the greatest power in the world today.  In sixty years 
world's industries.  It possesses untold possibilities and offers unequalled 
knows how to apply it. You can learn everything that is known about it 

the world began.  lgnor-

it has revolutionized the 
opportunities to the man who 
from the 

Cyclopedia of Applied  Electricity 
JUST OFF THE PRESS—NE W 6 VO  LU ME EDI1 ION 

3,000 pages, 7 x 10 inches, bound  In half Red Morocco. 

Every page has been carefully edited, revised, and  brought up to date.  SOO pages have 

been added. 
This is the latest, most complete and authoritative electrical  work published. It covers the whole field 

of applied electricity in such a simple, straightforward,  practical way that any one can understand 
it. It illustrates every point by special drawing, diagram, or  photograph.  It will give you, in a few hours 
of home study, a knowledge of electricity that you could  not get by weeks of unaided effort.  It is an 
invaluable ready reference, always on the spot toanswer  questions.  Practical problems after every sec-
tion to test the reader's knowledge-valuable tables, for  mulas-fully indexed. 

HALF PRICE  FOR 30 DAYS 
Special Introductory Price $18.00.  Regu 

receipt of conpon. If von want the books, pay us 
the special pi of „5IS.00; otherwise return them 

Some of 
Ele ments of 
Wiring -

lar Price $36.00.  Sent FREE, express prepaid on 
$2 within five days and $2 a month until you have paid 
at our expense. We employ no agents 

the Subjects Treated 
Flectricity-Electric Current-Electric Wiring-Electric Bell 

Electric Telegraph- Wireless Telegraphy  Telautograph -I nsu-
lators for Transmission Lines-Theory, Calculation. De-
sign and Construction of Generators and Motors-
Types of Dynamos and Motors-Eleva, ors- Direct 
Current Motors - Direct Driven Mochine Shop 
Tools-Electrical Measurements-Electric Lighting, 
including Arc aad Incandescent Lighting, Nernst 
Lamp, Cooper-Hewitt Lamp, Osmium Lamp, etc. - 
Electric Railways, including Third Rail System, 
Multiple-Unit Control, Electro-Pneumatic Control-
Alternating Current Motoi s, etc -single Phase 
Electric Railway  Electric Welding- Mercury Va-
por  Converter - Management of D5 namos and 
Motors, including the Location and remedy of 
Troubles,such as Sparking at theCommutator Heat-
ing, etc - Power Stations-Central Station En g i 
neeriug-Central Station Design-Storage Bat 
teries, including Charging and Discharging. 
Troubles and their Remedies, Tests for Im-
purities, etc.-Power Transmission- Alter-
nating Current Machinery, including Al-
ternating Current Generators-Syn-
chronous Motor, Induction Motor 
Transformer. Rotary Converter, 
Frequency Changer, etc. - Tele-
phony -including Instruments, 
Lines, Exchanges, Common 
Battery  Systems, Opera-
tion. Maintenance.-Auto-
rnaticTelephone- Wire-
less Telephonv-Tele-
phone Line Protee 
tion- Telegi a-
photo 

.weroarsw. 

AMERI  SCR 01, OF CORRESPONDENCE 
DI V. 184.  CHI CAGO 

When writing please mention "Modern Electric.." 

S-08 
A.  

Send me Cychr-
pedia of A to kd 

Electricity for  5 
days' free examina-

tion. I will send $2 ic 
within 5 day , and 
a month until I hie ;old 
$18.00, otherwise I will no-

tify you to send for the books. 
Title not to pass until fully paid. 

" Modern Electrics'e guarantees the reliability of 'As advertYsers 


