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““Electro” Amateur Wireless Phones

We herewith pre-
sent our new amateur
type wireless phones
which are superior
1o anything as yet.
Our No. 1305 phones
which are in use now
by the United Stales

overnment, Mar-
coni and the United
Wireless Co.’s are of
course of higher
grade but our new
phones are in every
respect built as care-
fully, the only differ-
ence being that the
finish is not so elab-
orate. These phones
have 1000 ohms each
receiver and are
wound with No. 50
single silk covered
wire. These phones
have aouble pole magnets which are exiremely powerful
and made especially for wireless. The head band is adjus-
table and leather covered, and impossinle to catch your
hai=. The receivers fit the head perfect The weight is 18
ounces. With this set we furnish a beautiful finished six
foot gre~n cord with nickle plated tips. The phones are
made with swivel arrangements w hich make good fit pos-
sible. A test will convince you that our phones are superior
to any other make and we shall be pleased 10 send you a
set of these phones on receipt of §1. deposit, with privilege
10 Inspect same. If not satisfactory we shall refund the
money.

No. 8070 two thousand Ohm phones as described,

complete. Im

By mail extra 22 cents, packed in box. Send 2 stamp for
our new 120 page wireless cyclopedia No. 8 containing
lots of infurmation on wireless. diagrams. etc.

ELECTRO IMPORTING CO.

“EVERYTHING FoR 86-z West Broadway,
TUR EXPERIMENTER' New York

Just From The Press

OPERATORS’ WIRELESSTELEGRAPH
AND TELEPHONE HAND-BOOK

BY VICTOR H., LAUGHTER

P-TO-DATE and
most complete
 treatise on the
subject yet published.
Gives t'he historical
work of early investi-
gators on up to 1he
present day. Describes
‘n detail the construc-
tion of an expcnimental
wireless set, How to
wind »park coil and di-
mensions of il size
coils. 1he tuning of a
wireless station is fully
explalned with poirts
on the construction of
he various instruments.
A special chapter on
the stuay of wireless
telegraphy is given and
the rules of tne Naval
stations with all codes.
abbreviations. etc.. and
other matter interesting to one w ho takes up this study.
The most difficult points have been explsined in non-
technical language and can be understood by the layman.
Wireless telephony 1s given several chapters and all the
systems in use are show n with photographs and draw ings.
By some practical work a1 d 4 close study of this treatise
one can soon master alt the deiails of wireless tel-graphy.
Sold by booksellers generally or sent postpald to
any address upon receipt of price.
12mo., Clotii, 200 Pages. Fully Hlustrated, and with
SIx additional Full-Page Halitone Illustrations
Showing the Installation of “Wireless'’ on the
U. S. war ships and Ucean Liners - - $L00

FREDERICK J. DRAKE & CO., Publishers

FISHER BUILDINU - CHICAGO, ILL.
Semi for Catalog FREE.

NEw ENGLAND GETS
FIRST SERVICE

ONERATETOALL POINTS,

/ : A e il
50 WORDSFOR25CENTS
RESIDENTS of Portland, Me., Old Orchard,

Me.. Saco, Me., Biddeford. Me.. Dover, N.
H., Portsmouth, N. H., Exeter, N. H., Hav-
erhill, Mass.. Lawrence. Mass.. Lowell,
Mass.. Boston, Mass.. and adjacent points. are now
communicating by wire at rates so Jow and service
so accurate and prompt that they are wondering at
their former patience with exorbitant rates and
inadequate service.
New lines will be opened as rapidly as physical
and financial conditions permit until every city
in the United States will be sending—
25-word TELEGRAMS, any distance, ior 252,
50-word TELEPOSTS, any distance, for 25c.
100-word ETAPES, any distance, for 25¢.
10-word TELECARDS, any distance, for 10c.
An interesting illustrated booklet has been pre-
pared, describing in detail the invention. its
operation, its economy. its rapidity and its ac-
curacy. Mailed without cost to anyone asking for
Booklet No. 359.
TELEPOST COMPANY 225Fifth Ave., New York

FOR FORTY YEARS A STANDARD PIANO.

are made
by us and are sold
direci from our swn
Sfactory and in no other way.
Dealers’ and agents’ profits and
every unnecessary cosl eliminated.
[ Every dollar is piano value through and

through, the best that 40 years of experience can produce.

AN ABSOLUTELY FREE TRIAL

for 20 days, in your own home, no cost or obligation.
ALL FREIGHTS PAID and all risks assumed by us.
Pioneers of the direct plan of piano selling, our unpar-
alleled success has brought forth many imitators, but no
compelitors, either as to the excellence of our product ot the
integrity and economy of our methods. Forty years of daily
increasing business and 45,000 satisfied buyers testify to this.

Ask a Wing customer what he thinks of
Wing Pianos .and Wing methods. We will send
you names in your locality for the asking.
FREE “THE BOOK OF COMPLETE
INFORMATION ABOUT FIANOS.”
A copyrighted book of 152 pages with many illustrations.
A complcte reference book on the piano  subject.
History of the piano. deseriptions of every part, how to
judge good eand bad materials, workmanship, ete.
Teaches vou how to buy intelligently. You need this
book. Free for the asking from the old house of

WING & SON, #3584 W.13th St., New York

e

When writing please mention ‘‘Modern Blectrics.”

Whea Wwriting please mention '‘Modern Ele::t.rlca."

““Modern Blectrics’’ guarantees tke reliability of ite advertisers.
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Patent What You Invent

THIS BOOK

Giving full information in
Patent Matters, and two
others telling what to in-
vent and a history of suc-
cessful inventions

MAILED FREE

CONSCIENTIOUS SERVICE

We Advertise Patents of Our Clients For Sale in Prominent Dallies At Our Expense

Send Us a Sketch |

of an invention for our
opinion as to patentability
which will be rendered
without charge. If we be-
lieve it to be new, we will
issue a contract under which

WE REFUND ALL FEES
IF WE FAIL TO OBTAIN
A PATENT : : :

WRITE FOR OUR BOOKS

Registered Attorneys

WOODWARD & CHANDLEE

1268 F Street, Washington. D.C.

When writing plesse mention ‘‘Modern Electrica.”

PATENTS

TRADEMARKS AND COPYRIGHTS
SECURED OR FEE RETURNED

Send model or sketch and description of your invention for
free search of the U. S, Patent Uffice records.

Our rour Books mailed Free to any address. Send for
these books; the tinest publications ever issued for (ree
distribution.

HOW TO OBTAIN A PATENT

Our illustrated eighty page Luwde Book Is an invaluable
book uf reference for # 3 and ins 100 hanical
movements illustrated and described.

FORTUNES IN PATENTS

Tells how to Invent for profit and gives history of suc-

cessful inventions. Also list of Patent buyers.
WHAT TO INVENT

Containg a valuabie list o1 Inventions Wanted and sug-
gesuons concerning profitable fields of inventions, Also
information regarding prizes offesed for inventions, among
which is a

PRIZE OF ONE NILLION DOLLARS
offered for one invention and $10 WO (or others.
PATENTS THAT PAY

Contains fac.similes of unsolicited irtters from our clients
who have built up profitable enterprises founded upon pat-
ents procured by us.  Also indorsements from prominent
inveniors, (: S Congr Gouver-
nurs -« te,

WE ADVERTISE OUR CLIENT'S INVENTIONS
FRER in 3 li-t ot Surday Newspapers with two miliion
circulation and in the World's Progress Sampie Copy Fres.

El-ctrical Case a Speciaity.

VICTOR J. EVANS & CO.
(Formeriy Evans, Wilkens & Co.)
Maln Offices, 200 **F'’ Street, N. W.
WASHINGTON, D. C,

When writing please menticn “Moders Electrica’™

GLOBE

The Best Low Price
Dry Cell Made

Price in lots of 12 or more
| 31 centseacn

Nu extra charge for
Fahnestock Connections

If you are cartying on experiments in which
wet or dry cells have to be used our battery
catalogue will prove of interest. Sent free to ail
who mention this publication,

NATIONAL

CARBON
COMPANY,

Cleveland. Ohio

T

When writing please mention “‘Moders Elestries.”
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THE

VARIOMETER

is the most ac-
curate tuning
device you have
ever tried »# 4

No Contacts Low Prices

The Radio
Telephone Co.

49 EXCHANGE PLACE
NEW YORK CITY

\\'P;on writing pleane mention “Mndera Rlantrica. ™

Detector stand S1.00

Wireiess 6oods

of cvery description. We carry
1 comolete line of Detectors, Tun-
ing Coils. Potentiometers, Spark
(Gavs, Teleohone Receivers, Con-
densers.

Qur prices are right, our goods
st the hizhest orecision.

~et for oue sVirebesss Caciloz THOLY,

I (o

Central Cleciric Lo,
v eneral Bluctrical Huppiies

THl=ITO S ANVENE B - il A ST,

Wireless Operators

IF YOUHAVE NOT ALREADY
WRITTEN TO US FOR OUR LIST
OF BOOKS ON  WIRELESS TEIL-
EGRAPHY, WIRELESS T'ELE-
PHONY.,INDUCTION COILS, AC-
CUMULATORS. BATTERIES. WE
WE WOULD SUGGEST YOU DO
SO AT ONCE as every one interest-
ed should secure these hooks and
keep up to date.

We have asplendid line of bonks
covering these subjects worth a
ureat deal more than the price we
ask for them. but we muake a spe-
cial price ol 28¢ eachh NOW s we
want to get them intreduced.

SEND TO US AT ONCE for a
il Tist of the MODEL LIBRARY

§

SERIES and e U TO DATE.

SPON X CHAMBERILANIN
123 G Liberty St New Yark

o e asw B

Juem ariting Dlease meartun ClModern

wlectrica”

When writing tlease mantion  “Modern bdectrne
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Dr. Branly’s New Apparatus

By
Paris correspondent

A. C. MARLOWE.

Modern Electrics.

Dr. Branly Observing Paper Strip and Sending Signals

Not long since we had occasion to ex-
amine the working of Dr. Branly’s ap-
paratus—the French Edison—which he
designed for obtaining wave control of
distant effects. It is now set up in his
laboratory at Paris, with the sending
post located in one room and the re-
ceiving post in another, and the wireless
signals are exchanged between the two.
Dr. Branly’s system was tested on a prac-
tical scale for torpedo steering some time
ago, and for this purpose there was set
up a short post near Toulon. on the
Mediterranean coast. which is the centre
of the naval operations in that region.
A\ torpedo of special design had been
fitted up with the apparatus. so that it
could be controlled from the shore. In
this way the torpedo could be very well
controlled and could be started, stopped
and put through various maneuvers.
This is only one of the uses which can
be made of said apparatus. .\lmost any
kind of mechanism can be put in move-
ment in this way by the use of a relay
which releases a suitable device. and on

the other hand we can close a heavy cur-
rent circuit in order to start an electric
motor, light lamps, and produce like ef-
fects. It is now proposed to steer air-
ships by wave control, and Dr. Branly’s
method could be applied very well in this
case. It is perhaps in time of war that
it would have its chief interest, for tor-
pedoes, or for firing submarine mines.

[n order to have the apparatus work
practically, we must have some means
of protecting it against the action of out-
side sparks. This has been provided for
hy two different protective devices which
we mention below.

Dr. Branly has mounted four different
devices =0 as to show the way in which
the method can be used. These are a
<et of lamps to he lighted, a small elec-
tric motor which is set running, also a
pistol. which is fired by a solenoid, und
lastly a large electro-magnet which lifts
2 heavy weight. We will use these four
examples in order to make the system
clear. To light the lamps tnere is used
a solenoid for throwing on the current,
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ard the solenoid atsell receives current
trom o relave This in turn is operated
trom the sensttive relay of i coherer at
the recaving station. \When a wave s
recetved at this end, the coherer works
s relav, wd this in turn operates the
econdd relay so as to throw on the solen-
ol <wateh and hight the lamps. This
upposcs that the coherer reiay s con--
nected o the lunp-operating cirenit, but

Nisc Apparatus protected with Wire Gauze
to Shield Against Sparks

it mav he thrown over to the second cir-
cuit for the electric motor, to the circuit
for the clectromagnet, or the pistol firing,
:0 that cach of the four devices can be
worked from the same coherer. We
must now he able to connect each device
to the coherer at the will of the opera-
tor at the sending post, and therefore at
4 cistance.

To carry this out we use a device
called “distributor.” Tt consists of a
Jhaft driven at a slow speed by an clec-
tric motor at the receiving post, and the
Jiaft causes aset of five discs which are
cach provided with a lixed brush for
making contact.  For the first disc. the
contact takes place during 1/3th of a
revolution. the remainder being insulated.
During this time. the coherer s con-
nected to the lamp ctreuit. I'he sec-
mel dise also carries a contact for one-
nith revolution. bhut this contact oceurs
at one-titth  Turther along, <o that as
the odises rotate we hrst have No. 1 tor
1. %th revolntion. then No, 2 comes into
ontact. No. 1 being now off,  So that
for vach revolution of the shaft we make
ive different contacts m succession, Con-
act Moo 2 puts on the eleetric mntor
Cfan motor). No. 3 works the pistol
aring and No. 4 the heavy clectro-mag-
net. Dise No. 3 is used to connect the
coherer with a0 ~olenoid switeh  which
throws on the electric motor for driving
‘he distributor itself. This switch has a

ELECTRICS

to<nd-1ro action, that s, one unpulse
throws it on, wihile a sceond impulse will
break the ciremit. \When contact No. 3
15 on, the operator can send  a spark
which will ¢ither open or close the isc-
motor cirenit, o that he can start and
stop the distributor at wall,

e operator cin now send a signal
which will operate any one ot the hve
devices, provided he can observe the po-
sttion of the hve dises, so as to send the
wave at the proper ume.  lle is able to
~ce the position of the discs by the fol-
lowing device. On the distributor shaft
there s mounted another dise known as
“vontrol Jisc.” [t carries five projecting
parts on  the circumference which can
bear against a hxed brush =0 as 1o
make contact at cach tifth of a revo-
hition.  T'he hrst contact, or No. 1. takes
place when the disc No. 1, or lamp disc,
hegin to make contact as already noted,
but the control contict is a brief one,
and occurs only at ihe beginning of the
main disc contact. ‘The contrnl contact
is used to operate a wave-signal device
which is placed at the receiving post, and
this wave is sent back to the sending
post. .\ coherer and Morse register are
momted so as to receive such signals.

|

| |
b ‘
|

Solenoid for Closing Circuit with Mercury Cups

s the distant discs revolve, the operator
~ees i dat tdue to the control contact)
made on the paper strip which unrolls he-
fore him. and this indicates that disc
No. T has commienced to make contact.
In the ~ame wav, when disc No. 2 be-
gins to make contact « No. 1 being now
otf ), the control disc sends a second sig-
nal hack to the sending post. and this is
also recorded on the strip as it unrolls.
fhe operator sees that dise No. 1 is in
contact Juring the time hetween the two
control signals or «ots on the paper strip,
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and <o on. By observing the strip, he
finds that disc No, 2 is in action between
dot No. 2 and dot No. 3. Disc No. 3 is
on i the time hetween dots Nos. 3 and 4,
and <o on.  [n practice the first signal is
a single dot, the sccond one a double dot,
the third signal three dots, etc.. such sig-
nals being sent by sets of one, two,
three teeth, ete., upon the control disc,
instead of a single tooth. We are now

Device for Protecting Against Accidental Sparks.

able to operate the lamps during the time
between dot No. 1 and dot No. 3 shown
on the strip. In this interval we press
the key, sending a wave, which operates
the coherer and the lamp circuit. Dur-
ing the space hetween signal No. 2 and
No. 3. we can do the same for the fan
motor. as the contact is now made for it,
while the lamp contact is thrown off. Be-
tween signal No. 3 and 4 we work the
pistol firing, and between No. 4 and 5
the weight lifting inagnet. .\s the con-
trol «isc revolves, the contact No. 1
recommences after No. 5. During the
interval hetween signal 5 and signal 1 we
can control the electric motor of the dis-
tributor. and can now stop it if this is
desired, after having produced all the
four effects which we wished to carry
out, or any of them. Should we wish to
throw off the lamps, for instance, we al-
low the motor to rotate. and from signal
1 to signal 2 we send a wave. This
again acts on the lamp switch, and in
this is couble-acting, the =econd jm-
pulse will break the lamp circuit. I‘rom
signal 1 to signal 2 we can hreak the fan
motor circuit, and so on, or can leave it
running. In short. during the first rev-
olution, we produce any of the four ef-
fects. During the second revolution we
can throw off any one nf them, or leave
it on. as desired. The distributor can
then go on revolving without causing
any change, as long as the operator does
not send waves. However, in practice it
is desired to <top the disc motor when

R3]

the apparatus is not in use, and the op-
erator does this by sending the wave in
the interval between signal 5 and signal
1. as above seen. \When he wishes to re-
conimence, he starts up the motor in the
same way. [t is to be noted that the
control signals are alwavs made on the
paper strip as long as the motor keeps
running, so that at any time, several
hours after, the operator can observe the
Strips so as 1o note the position of the
discs.

[t is very useful for the operator to
know whether he has succeeded in pro-
ducing the effect desired in any case, for
instance whether the lamps are properly
fighted. This is Jone by the use of a
check signal, which is sent out from the
receiving end and is also recorded on
the paper strip.  On the distributor shaft
is mounted an extra disc for the lamp
circuit. [t carries a projecting contact
so that it can send a wave signal back to
the first post. Such a signal can only he
sent, however, should the lamp-circuit
have been closed by its solenoid-switch.
[n such case, an extra contact is worked
by the same switch. and this allows the
check disc to send a signal. This signal
has the form of a dash, and appears at
the end of the first interval. -\ second
check disc sends a like signal at the end
of the next interval, showing that the
fan-motor circuit has been properly
closed, and =0 on. Should the dash not

Weight Lifting Magnet, Solenoid Switch to
Operate Same at Left.
appear in any case, we wait for the sec-
ond revolution of the distributor, and

again endeavor to close the circuit. We
are thus able to tell whether anything is
wrong at the farther end. There is one
check signal for each of the five effects.
Shonld we omit any of these intention-
ally. the check signal will of course not

appear.
I'o he Concluded)
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The Construction of An Efficient
Storage DBattery

BY .

SOLDERED

GERNSBACK.

M.E.

[n the present paper the writer desires
to show how with little expense and lit-
tle experience a high grade storage bat-
tery can be constructed by almost any-
one. -

The writer, who for years was the
technical director of one of the best-
known storage battery companies in
America, is happy to give some of his
long experience to readers of MODERN
ELEcTRICS, most of whom have been—
for unknown reasons—mislead, as far
as storage battery construction goes.

The writer has had the present article
in consideration for some time, but as
he intended to have the experimenter
construct the hatterv entirely himself,
and as the battery should be something
hetter than a home-made makeshift, the
reader will appreciate the amount of
work necessary to bring about the pres-
ent model, which seemingly very simple,
was not the simplest thing to conceive.

Iispecially the container proved a vex-
ing problem. The writer dislikes to say
“Procure a wlass jar, or a hard rubber

cell.”  He would rather have the experi-
menter make it himself, if in any way
possible.

A container for a storage battery must
naturally be acid proof.  The one de-
scribed in this paper is acid proof, does
not break. and does not leak like glass
or hard rubber.

To the writer's knowledge, a cast lead
jar as the onc described by him in this
article has not been described previously
and it will no doubt come into extensive
use anong experimenters, to whom the
weight is not an objection.

The plate—which does not require an
cxpensive casting machine—is simplicity
itsclf, solid. will not buckle easily. can
~tand great abuse. and being made from
a single strip of lead, will not corrode.
The current distribution is ideal.

Two positive and one negative plate
of the tvpe slescribed furnish a cell of
2 volts and 30 ampere hours. [f therefore
a 6 volt 30 \. [L. battery is desired. we
shall require 3 cells and 9 plates. and so
on,
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'he only thing the experimenter needs
to buy is the raw material, which should
not cost very nmch.

I‘ach plate requires a strip of lead 69
inches long, 1/8 inch thick, and 1/2 inch
wide. This may be bought from firms
carrying experimenters’ materials at
guite a low price.

The strip is hent as shown in Fig. 1.
As will be seen the “grid” is made from
a single picce of strip, soldered only in
one corner (where the lug is located) to
give the plate rigidity. The illustration
<liows that each adjacent turn is exactly
1/2 inch distant from the previous turn.

To bend the strip nicely, small pieces
of wood 1/2 inch thick may be used as
spacers. The length of plate is 6 inches;
the height 4 1/2 inches. The lug should
e about 2 inches high.

\We now come to the part where all
the Dblundering is usually done — the
“pasting.” This is the vital part, and on
its success depends the efficiency, the life,
and the capacity of a storage battery.

Pick up any text-book, or refer to
most any article in the current press as
to paste battery plates. It is invariably
stated there: ‘““Mix the red lead with a
solution of sulphuric acid 1 part, water
4 parts, and apply to grid.”

\Whoever originated this famous time-
old “formula” will probably remain a
mystery forever. It seems that someone
made a jocular statement way back in
1880, and the technical press, for lack of
something better, eagerly snapped it up
and has been keeping on recommending
it for the last 30 years. It goes without
saying that those who recommended it
never tried it, as it is practically impos-
sible to obtain a sound plate made thus.
Nine times out of ten, as soon as the
dried plate is immersed in the electrode,
the filler falls all to pieces, to the disgust
of the maker.

[f by some miracle this filler stays in
place. 1t will surely “shed” during forma-
tion or subsequent use. DBesides, the ca-
pacity is very low.

Good pasting mixtures usually are
kept secret by manufacturers, as thou-
sands of dollars must be spent and long
vears of experimenting sacrificed to test
ont formulas.

There are to-day less than 40 good
formulas in the world. and very few
good ones are added to the list each year.

The greatest difficulty is the time test.
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A plate made up with a new mixture,
may give a capacity twice as great as any
other plate of same size and weight. [t
will work splendidly for some months
and then suddenly lose all its efficiency.

Another variety is the plate which
must be “‘coaxed.” This plate may give
barely any capacity during the first 3 or
5 charges, and improve by leaps and
bounds during the subsequent ones.

Such plates are technically termed
“hard” ones and are very often the best
ones.

It may be stated that very little changes
in the mixtures change the whole struc-
ture and capacity of a plate, thus a varia-
tion of only 5 per cent. in the formulas
given below (or other good formulas),
may make a difference of 30 to 40 per
cent. in the ultimate capacity of the plate.

The formula and directions given be-
low were worked out by the writer and
took two years to be perfected. Over
2,000 test plates had to be made.

A few words about the “pasting” proc-
ess.

For the positive plate pure red lead is
used. For the negative plate litharge.
Both are an oxide of lead and are readily
procured from supply houses.

Make the following mixture:

Red lead, 100 parts by weight.

Sulphate of ammonia, 11 parts by
weight.

The latter is a very cheap chemical.
The commercially pure kind which re-
sembles dry sand, should be used. It
should be crushed to a powder (by roll-
ing a clean, round glass bottle over it),
and then thoroughly intermixing it with
the red lead.

The sulphate of ammonia serves to
make the plate porous, as no plate can
give a large capacity unless the electro-
lyte can circulate freely in its pores.

Now add to the mixture under con-
stant mixing a solution of pure, strong
ammonia, 26 degrees. This should be
Jone in the open air, unless you are used
to the strong fumes, which, by the way,
are harmless. It is of the utmost impor-
tance that the mixture is stiff; it must
under no circumstances flow or run.
Only a stiff paste will make good plates.

Never mix any more paste than for
nne or two plates, as the paste hardens to
a stone-hard cement in less than 40 min-
utes and it can not be used afterward,
but must be thrown away.
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Now take a clean grid and place it on
asheet of clean smooth paper, (lat down,
In order to make a nice plate, the grid
with its paper should be placed on a
mooth surface, such as a stone slah, a
metal plate, cte.

Now we must “pack™ the urid as rap-
idly as possible, as the paste hardens soon.

The packing must be done very care-
fullty.  Take a thin picce of wood., or if
vou have asimall cement trowel, vou have
the wdeal tool. Take small quantities of
the paste and 1ill the plate. applying con-
suterable pressure so as not to leave air
holes.  [Fill up all the interstices and let
the paste come above the cldge of the
aridd at least 1716 inch.  Move vour
trowel or wool piece hack and forward
repeatedly to o away with all air holes,
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Now take two or three picces of blot-
ting paper or cardboard, or any other
moistire-absorbing paper, and place it on
top of the packed grid.  On top of this
place a heavy picce of smooth hoard anel
on top of this place weights, such as
stones, etc., to the extent of 200 tn 230
Ihs.

Or. if you have a letter press at vour
disposition, you may put the pasted plate
between hlotters and thus press out the
~urplus liquid and make the packing proc-
¢ss more perfect.

The pressing process should last abont
10 to 20 minutes for each plate. The
paper is now carefully peeled off  the
moist grid.  This must be done slowly,
with patience, as chunks and small pieces
are orten clinging to the paper: and <uch
holes ciomaor be tilled in afterward, a1<
thev fall out during forming.,

Fhe plate is now ready for drving aned
honld he placed  fuce dowenzoard on a
meoth, clean hoard. The Jrving n-t
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he done i the sun, and it takes about 24
honrs” time to thoronghly dry the plate.
[t may be turned from time to tune so
that both sides are dried evenly. \When
drv it will he very hard and of a beauti-
tul vivid red. Next it is “scraped™ with
a stradght, <harp cdged knife. A\l the
surplus red lead must come off, uli the
bright metallic lead of the grid is exposed.
oth sides of the plate are scraped. of
course,

When enough plates have been made
and when thev have  been  thoronghly
dried and seraped. we are ready for 1he
sulphating process.

This is done as follows:

Make a solution of sulphuric acid and
distilled or rain water of 1,100 Jdegrees,
When cooled dawn take a plate and im-
merse it QUICK in the solution. See
that each part of the plate is immnersed.
Withdraw the plate at once ont i the
airc You will note that the plate wives
off much gas.  Now dip the plate again
into the solution but leave it in it ior
3 to 5 seconds.  Withdraw again. You
will observe that the red color changed
to brown. [mmerse a third time and
leave it in the bath for 20 hours.

After this the plate is taken out of
the sulphating bath and placed in run-
ning water for at least 2 hours. It
should then he well washed off with a
<tiff brush and is then ready for form-

ing

he negative plate is made by nsing
the following mixture:

Litharge, 100 parts by weight.

Sulphate of ammonia. 6 parts by
weight.

Mix thoroughly in the same manner as
for the positive plate.

The moistening solution is made as
follows:

Strong anmmonia, 26 degrees. 10 parts
by weight.

Jest glycerine, 2 parts by weight.

Mix thoroughly by shaking the -ohi-
tion

The glycerine plays an important role.
It gives a wonderful texture to the form-
el plate, which is not obtained in any
other manner.  The surface of the plate
teels like silk and is highly porous. \While
the plate is rather soft (the fingernail
casily makes an impression) the mate-
rial thns obtained is very tough  and
~tands great abuse. mechanically a3 well
as electrically.

Chi< paste is worked exactly s the
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une for the positive plate. but must be
worked quicker. as it sets rapidly. The
plate is then packed and dried as ex-
plained above. but does not need sniphat-
ing as the positive one.

[f enough plates are made we are
ready to construct the container or jar.

This is cast from one piece of lead. The

form or mould, which you can either
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make yourself or have your carpenter
make for you, is simple. The only re-
(uirements are that the wood must be
very dry and very hard. Maple is the
hest.

Fig. 2 cxplains the form bhetter than
words. A solid center block of dimen-
sions as given, is made. Around this is
huilt a wooden box, the walls of which
in order to obviate the danger of warp-
ing, should be at least one inch thick.

When the finished box is placed over
the block, there will be a clear space of
1/8 inch inside. Both block and box are
placed on a board on which a film of dry,
tine sand has been placed. The spacing
hetween hlock and box must be done ac-
curately.

Next melt in a ladle a sufficient amount
of lead to which is added 8 parts of
antimony. The antimony serves the pur-
pose to harden the lead. The finished jar
therefore is =titf and can not be bent
casily.

The lead melts much faster than the

antimony and it will take somewhat
longer to nelt the latter.
As soon as melted pour the metal

quickly without stopping in the mould.
The metal nmst cover the hlock ahout
1,8 inch, and asz the box is this much
higher it will only he necessary to fill up
the metal to the upper edge of the latter.

When cold the torm is opened and the
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finished jar taken out. It will appear as
in l7ig. 3.

In order to prevent sticking, it is well
to rub all the inside parts of the form
with talcum. To further facilitate with-
drawing the block from the metal jar. it
may be made a little wider at the hottom
than at the top. but this will make the
jar thicker at the hottom and somewhat
heavier.

From a sigle form 4 to 6 jars cau he
made,  After this the heat chars the wond
and makes the form uscless. s maost
cxperimenters, however, will hardly make
more than 3 to 4 jars, one form will us-
nally do.

Next all plates are provided with bind-
ing posts, which may be taken from old
dry cells. The mode of connection is
shown in Fig. 1. The back part must be
soldered and should then be painted with
black asphaltum paint to safeguard
against corrosion.

Next the clements are assembled as
<shown in IYig. 4. liach element or unit
1s composed of 2 positive and 1 nega-
tive. The plates are spaced 1/4 inch
apart from each other by 4 glass rods
1/4 inch thick, as shown. If glass is
not at hand, use well paraffined pieces of
wood.

Two stiff rubber bands are placed
around the element which keeps the
plates in position. The two positive

-RusseEr BANDS-
~FIg. 4~

M.E.

plates are joined together by a heavy piece
of lead wire or lead strip.

In ordinary storage hatteries there is
usuallv one more negative plate than
positive.  \s will he seen, the writer
uses one more positive than negative.
The reasen is that it is really the posi-
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uve which gives the capacity, and by us-
g more positives, greater capacity per
weight is had.  Of course, we really lose
one positive, as one side of cach positive
(the one away from the negative) is lost.
1i we should put a negative on each side
of the positives our capacity would be
100 ampere hours, but this wonld in-
crease the cell unduly, and besudes most
cxperimenters are satistied with  a 30
\. . batterv.

Next we place three short pieces ot
slass, or hard rubber rod in the botton
of jar, Fig. 3, and carefully place the
clement in the jar so that the plates rest
«n the insulating rods. The clement must
be placed so that it does not touch the
lead jar, which would short circuit the
plates,

\n excellent plan to prevent this is to
cut 4 pieces of glass to tit the 4 inside
wills of the jar. Short circuiting is then
inpossible.

| ’-——f
-1/: J SwiTewr
— b
BaTTEREg
-F1G 5=
~E.

[ all the cells are assembled the posi-
tive plates of one cell are connected to
the negative of the next. This leaves
one positive and one negative cnd ter-
minal.

\1l celis are then tlled with pure sul-
phuric acid (electrolyte) of 1,180 de-
grees.

The positive terminal of the battery
is then connected to the positive of the
charging current, the negative of the bat-
terv to the negative of the charging cur-
rent.

The charging current should be pret-
erablv 110 volts and about 4 amperes.
Only «direct current, nf course, can be
nsed.

Four 32 C. P. 110 volt lamps con-
nected as per diagram in Fig. 5 will give
+ amperes, necessary to charge the bat-
teries.

ft i, Of course. not necessary to use
119 veits, any voltage will do, as long as
it 1s abont 20 to 33 per cent. higher than
the voltage of the hatterv.  [f we have,
~av. b oeells, the voltage of <ame will be

3

~ 0 2 welts per cell). therefore the charg-
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mg current must be about 11 to 12 volts,
I'he amperage wder all circumstances
should be +.

T'he battery s then charged tor 12
honrs. At the end ot this period it is
discharged through a resistance, lamps
ar amotor, cte. Uhe positive plate is
now chocotate brown, while the former
white negative is of a beautiful dark
-late gray.

\iter discharging the bhattery is again
charged for 12 hours, discharged, charg-
e and hscharged a third time.

'he battery is formed now.

All the elements are now taken apart.
I'he forming clectrolyte is thrown away
and all plates and  parts thoroughly
washed with a stiff brush.

[hen all elements are assembled anew
and placed in the clean container, in
which the regular electrolyte of 1,250 de-
urees is poured.

The battery is recharged at once and
is now ready to do hard work.

\With ordinary care it should last for
vears.

To safeguard the brass terminals from
corrosion, keep them always well covered
with vaseline.

This battery will stand hard work and
short circuits—unless prolonged—and is
especially to be recommended for wire-
less work.

[t is self understood that the jars
must be insulated from each other and
must not touch under any circumstances.
By placing each jar on two porcelain
wire cleats the insulation will be perfect
and no shunts are liable to be created.

SOME DONT'S.

Don’t run any cell below 1.8 volts.

Don’t wait long to have it recharged.

Don’t test it with an ainmeter alone.

Don’t lay a screwdriver or file across
the connections to make it spark.

Don’t recharge with alternating cur-
rent.

Don't bring a lighted cigar near a bat-
tery during the charge.

W. A. O. A.

The Wireless Associa-
tion of America, headed
by Americy’s foremost
wireless men, has only
one purpose: the ad-
vancement of “wireless.”
[f you are not a member as yet, do not
fail to read the announcement in the
[anuary issue. No fees to be paid.

Send to-dav for free membership card.
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The Tuba Lamp

By Our BerLiN CORRESPONDENT.

In the A\ugust issue of last year the
writer qeserthed this lamp, which as will
be renmembered s a combination of the
ordinary incandescent lamp and the mer-
cury vapor Lunp,

The new tvpe, which its inventor, Mr.
Robert Haopfelt, s now making, is shown
i the illustration. The old type, in which
the U tube is enclosed in a glass bulb,
has been illnstrated in the writer's arti-
cle in the August, 1908, issue.

Mr. ITopfelt made the following state-
ment:

“fn the vear 1906 a patent was granted
to me on a lamp, in which the carbon
filament did not burn in a vacuum, but
in mercury vapor mixed with another
condensing gas,

The mercury, of which only a very
small quantity is contained in each lamp,
is at the bottom of the U tube if the
lamp hangs vertically. However, it does
not make any difference in which posi-
tion the lamp hangs, as it works just as
well in a horizontal position.

A further advantage of the new lamp
is that it works on both direct and alter-
nating currents. It is of course evident
that the new lamp can be made for all
voltages, in fact, the company which now
manufactures my lamp makes them from
100 to 230 volts.

At first sight it would appear that the
lamp would not stand transportation, but
this is, of course, not so. In fact, the
Lreakage is less than with the ordinary
incandescent lamp and 50 per cent. less
than with the Tungsten lamp.

The Tuba lamp lasts from 600 to
hours and gives a pure white light. All
the new lamps, as per illustration, are
frosted and have a nickeled retlector at-
tached permanently to it. Size over all
is 4 1/2 x 3 1/4 inches. The size of the
V tube onlvis 3 1/4 x 1 1/4inches. All
‘amps take 1.6 watts per candle, which,
considering the pure white light the lamp
gives, seems to be a great advance. The
selling price of the new lamp is much
less  than for inctance that of the
Tungsten lamp, and if ene considers that
the factory wuarantees <afe delivery of
the lamp, it ix about the best all around
lamp now madie,

700

Several novel points were found in the
new lamp. One is that the candle power
output increases as the lamp grows older,
and the current consumption decreases,
contrary to other lamps, which grow
duller while taking more and more cur-
rent.  The following values make the
above clear; they were obtained by the
Derlin State Laboratory:

Time in Hours. Candle Power.

02...00iiiii....296
240....0000000....2300
1000................35.5
2000................384

Another phenomenon is that some
lamips (which not having been pumpe:
out as well as others) light up in the dark
merely when shaking them. The light
obtained is, of course, very weak.

Very few people know that the life of
frosted incandescent lamps is from 20 to
25 per cent. shorter than that of clear
lamps.

No satisfactory explanation has as yet
heen found to explain the phenomenon.
Some claim that the heat inside of (rosted
bulbs is higher than that of clear ones,
while others think that the strongly re-
tlected light in the inside of bulb destrovs
the nlament more rapidly.
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EDITORIALS.

fe undoubtediy interests our readers
mowhat parts of the world Mobery
FLreeTrIcs is heing vead,

Natnrally the greatest amount of the
1R.000 subscribers is located in the Unit-
Jd States, Next comes Canada, then
Iineland,

I'he other countries are represented as
cilowss: Mexico,  \ustralia, New
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Zealand),  Transvaal,  Portugal, Ger-
many, Spain, Delgium, France, India,
Turkey, Cape  Colony, [Luxembours,

Tapan. China,

Mexico has the greatest. China the
snillest amount  of  subscribers  after
Fangland.

‘There are several more foreign coun-
tries, which, however, having only one
or two subscribers, are not included in
above hst,

Fhere is practically no civilized coun-
try on the globe to-day where Moperx
Ifnecetrics is not heing read, and the
amount of subscribers in the foreign
countries increases rapidly.

Fhat our forcign readers take a lively
interest in wireless matters is demon-
trated in this issue’s wireless contest.
where a subscriber from .\ustralia car-
ries off the prize. [t is interesting to
note what kind of instruments he uses
and how he brings about the varied ei-
fects—considered  from the .\merican
standpoint.

We can learn a great deal from our
cousin antipodes, not alone in wireless
but in other evervday matters.

WIRELESS IN CHINA.,
(Consular Report.)

Consul Gracey, writing from  Tsing-
taw. <ays in regard to the plan for using
wireless telegraphy in China:

“The acting president of the hoared of
communications has sent an order to the
telegraph administration in Shanghai di-
recting it to obtain from foreign firms
temlers for wireless telegraphic installa-
tions which the government desires to es-
tablish hetween the Altai mountains and

\hslen, in the Northwest of Chinese
Turkestan.

“The question of a wireless telegraph
installation in the interior was pointec
out by the administration as one of the
most important needs of China to-day.
[t is <ajd the hoard considers it practi-
cally impossible to establish the ordinary
land lines across the great deserts be-
tween Pcking and the extreme North-
west, butt the natural difficulties could ne
surmounted by the use of wireless. DBalk-
<on’s system is considered by the board
to be the newest and most efficient, and
the administration was instructed to
make the necessarv inquiries, and  was
also given a list of questions as to the
technical matters which it was its bus-
iness to answer.”
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MESSAGE FROM MARS? NO,
FROM HAWAII!!
Through experiments at a ireless

telegraph station on Mt. Wilson—a mile
high—near los Angeles, the loftiest
known station in the world, local offi-
vials of the Southern Pacific telegraph
~<chool have sncceeded, they believe, in
tracing to their origin mysterious signals
that have puzzled operators for more
than a year, reports of which have at-
tracted the attention of scientists ine
world over.

Also the experimenters have read for
the tirst time signals sent from the Ia-
waiian islands, more than 2,000 miles
distant.

The snccess of the tests just complet-
ed may result in the installation of a
permanent station on Mt. Wilson, for
the purpose of reaching out still farther
in the ficld of wireless communication.

Among the strange signals picked up
was a cipher code, apparently used by
Japanese naval or merchant vessels. It
is made up of numerals, each figure rep-
resenting a letter or word. These sig-
nals are supposed to have been sent from
points on the ocean not far from Seat-
tle.

In carrying on their tests on the moun-
tain, the operators and electricians suf-
fered greatly from the cold. Their sta-
tion was out in the open, and their most
important work was done at night.

With a railroad lantern on the tele-
graph desk the men remained at their
posts, receiving instruments strapped to
their heads, listening for anything that
might be picked out of the ether.

GUIDING VESSELS AT SEA.

Some time since the question was
hronght up of using a method of signal-
ing to ships by wireless in order to
show them their position at sca. and
the route which they should take. A
company has been recently formed in
I'rance in order to operate a system of
this kind. ‘They propose to apply it
specially to the entry of harbors so as
to indicate to the vessels the proper
course to take when entering the port.
A new method has been devised which
is claimed to be much superior to
what has been proposed. Two posts
are erected, one on each side of the
harbor, upon islands or projecting
points of the coast. They send out
waves which are below the regulation
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limits of 300 meters, and each post has
a motor-driven device which sends au-
tomatic signals of a certain character
and a uniform duration. Each station
in the region has a characteristic sig-
nal. On the vessel there are three dif-
ferent devices. The first instrument
has an electrolytic detector and a chron-
ograph device for observing the time-
length of the signal, so as to identify
the station, To determine the distance
of the ship from the station there is
used the method of measuring the
energy of the waves. The reading of
the cnergy corresponds to distances
which are indicated on a chart, using
a series of circles or zones around the
station. .\ first approximation is made
by using a sliding resistance which
cuts down the current in the detector
to zero. thus indicating the energy. For
the exact measurement a direct read-
ing balometer of a special kind is used,
and by taking two readings we find
the intersection of the circles on the
map for the two posts, and therefore
the position of the vessel. The latter
can thus be steered while observing
the instruments, so as to keep in a cer-
tain line or course. This method is
claimed to be superior to what has
been proposed, as it is direct reading,
while other methods take three min-
utes, say, to find the point, and mean-
while the vessel could have run 6,000
feet ahead.

ALTERNATING CURRENT BAT-
TERY.

At first thought it seems incredible that
there could be such a thing as a primary
or other bhattery giving an alternating
current.  However, such a cell has re-
cently been invented by a Frenchman.

The electrodes are composed of ordi-
nary sheet iron, which are placed in a so-
lution obtained by mixing equal parts of
a concentrated solution of bichromate of
potash with a 2 per cent. solution of or-
dinary sulphuric acid.

When tested by mcans of a voltmeter
this cell will give a reading between 0.4
to 0.5 volts. In five or seven seconds the
polarity is reversed to 0.4 to 0.5 volts.
If one has a voltmeter with center scale,
the needle will first show plus 0.5 volts:
after a few secends it will show minus
0.5 volts, and so on. This is kept up for
hours. No satisfactory cxplanation of
the odd phenomenon has heen obtained as
vet.
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Wireless Agsoriation of America

Wireless Registry

This departinent has been started with the idea to bring the wireless amateur in closer touch with
commercial 1and and ship stations. Each month a list of new members will be printed here and once each
vear an official BLUE BOOK will be issued by MODERN ELECTRICS giving a list of all the members who
registered during the year. Each member will receive the Official Blue Book free of charge. The Blue
Book will also contain a3 complete list of commercial and goveinment 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,
(it none is in existance M. E. will oppoint one) name and address of owner,

Fee for Registery (including one Blue Book) 25 cents.
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The Construction of a Static Machine

By MARTIN I. LEWIs.
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By referring to the drawings any one
sbould be able to build a satisfactory
~ratic machine. \We will first consider
the plates, as these are the vital parts
~f the machine. They are to be cut
irom clear window glass, of as white a
vlor as can be obtained; six inches in
‘:ameter, with a '4-inch hole in the ex-
act center of cach. One word about
«irilling holes in glass. This is a very
<asy operation if you have a small breast
Ir1ll and a good sharp diamond-pointed
drill. The drill should be operated at a
pretty good speed. with a slight constant
pressure until half way through, when
tl:e plate shonld be turned over and the
liole tinished from the other side. The
1inle can be reamed out to the proper size
with a small rat-tail file. Keep the

drill well lubricated with a mixture of
turpentine and camphor while drilling.

Next, the bosses. In this case, a pair
of spools were used with the flange cut
off at one end and a piece of brass tub-
in I4-inch outside diameter, 4-inch in-
side diameter, and 1!4-inch long, driven
into cach, A groove should be cut in
the end of each boss to take the belt, as
shown in drawing.

Now wash the plates clean, and dry
them thoroughly. Cut two washers
from thin felt or flannel, and glue one on
the large end of ecach spool with warm
carpenter’s glue; smear a little glue on
the other side of the flannel washers,
and allow them to drv for about five
minutes, Then press firmly onto the
glass, exactly in center of same, and al-
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low them to dry about twenty-iour
hours.  \fter drying, the plates should

he given four coats of shellac varnish,
heing sure that ecach coat is Jry hefore
the next one is applied. [n fact, it is
A good idea to warm the plates between
cach apphcation.  They should be of a
nice amber color if varnished properly.

Now cut out of heavy lead foil or tin
foil. 48 sectors, as shown in  drawing,
and stick them onto the plates with thin
glue or thick shellac.  The hest way to
do this 15 to lay the plate down on a
full size drawing of the same, and paste
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a sector over cach one, shown on the
drawing; in this way you will be ena-
bled to stick the sectors on evenly and
have them properly spaced. The driving
pulley should be turned out of well-sea-
soned wood to size shown in drawing,
with a !4-inch hole through the center
of same for the driving shaft.

The base board is shown very clearly
in the drawing, and needs no special
comment other than it should be made
of some wood which will not warp. Well
seasoned poplar or walnut is best. [t
houkl be tinished smooth and given a
conple of coats of black enamel.

The standards, the details of which
are shown clearly in drawing, are of
wood, and care should be taken that the
holes for the two shafts are exactlv op-
posite. They are to he glued in the
holes mortised in base.

‘The balls used on the various parts can
he ordinary lead bullets drilled to take the
brass rods. The neutralizing rods are of
No. 18 copper wire, fitted with brushes
of tinsel cord, such as is obtainable at any
dry goods store. The neutralizing rods
are soldered to a piece of U%-inch in-
side diameter brass tubing, which is split
with a hack saw from end to end: the
tubing then is pressed together so that
when placed on the plate shait it grips
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the same tirmly. ‘The plate shaft is to be
of fg-inch Dessemer steel, and the driv-
ing shaft of !4-inch Dessemer steel
shafting.

The crank should be nade of !g-inch
sheet brass, to which has Leen sweated
A brass nut to screw on end of driving
shaft.

The collecting combs are made of No,
I8 copper wire, with two points soldered
on each, and shaped and made to dimen-
sions shown in drawing. They embrace
both plates as far as the inside cdge
of the scctors.

The collector supports consist of two
x0-inch test tubes, procurable at any
supply house, varnished with shellac;
cach one should be fitted with a rubber
cork through which a hole has been
dritled, so that the collector holder fits
tightly in same.

The discharging rod supports are of
14-inch glass rod 4% inches long. The
metal heads on top of each are of brass
rods J4-inch in diameter, with a !4-inch
hole Y;-inch deep drilled in one end of
each, so as to sct firmly on the glass sup-
ports. A little cement applied to the
supports before placing the brass heads
on them will make them secure. A\
1/16-inch hole should be drilled in top
of each head to take the connecting wires
of the collecting combs. Also drill one
T4-inch hole in each horizontally to take
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the discharge rods. one of which is fitted
with a Y-inch ball and the other with a
ty-inch ball.  The discharge rod handles
are made from !4-inch hard rubber rod
to size, as shown.

The machine should be assembled as.
shown, crossing the belt farthest from
the crank side. The other belt should
be straight, in order that the two plates
may revolve in opposite directions. The
brushes should be placed so that they
divide the plates into four equal parts.
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And for a right-handed person turning
the crank, the rear one should set in the
position shown in the sketch of the com-
pleted machme. ‘I'he other brush should
he set just opposite.

ASSEMBLING.

We will assume that you have
vompleted the various parts of the ma-
chine, and that you are now ready to as-
semble same.

Gilue the standards, test tube collector
holder and the discharging rod supports
in their respective places. When the
glue has hecome quite dry give the base
and standards a couple of coats of me-
dium thick shellac, to which has been
added enough lamp black to make a nice
smooth black varnish. (Do not varnish
the test tubes or rod supports with black
varnish; they should be varnished with
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pure sheilac.)  Now put the driving pul-
ley in place. clamping same to the shaft
by mecans of the screw in the center of
same. The plate shaft should next be
inserted through the holes near the top
of standards provided for same. Of
course. the plates are placed on the shaft
as you push it through. The screws on
top of the standards should now be
screwed down until they clamp the shaft
quite firmly and prevent same from turn-
ing. Now we are ready for the belts. I
find that common cotton string heavily
beeswaxed is very suitable for this pur-
pose. Take a piece and pass it under the
driving pulley on the crank side of the
machine and over the boss, tying the end
together tightly. Now pass another
piece of string under the driving pulley,
but cross it before passing around the
opposite boss. This will cause the plates
to revolve in opposite directions. Now
press the neutralizing rods on the ends
of the plate shaft so that the brushes
gently wipe the sectors as the plates re-
volve. Screw the crank onto the end of
driving shaft.
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Now set up the collector combs by
pushing the short brass rods on the ball
through the hole in rubber cork and
glueing the corks in their respective test
tubes. Connect the long end of the col-
lector with the discharging rod head.
Pass the rods through the holes in head
for that purpose, and press on the han-
dles. The machine is now complete, and
should generate instantly.

[ have a machine made exactly like the
one described, and it has never yet failed
to give me excellent results. You will
rcadily see that by increasing each part in
proportion you can build as large a ma-
chine as you wish.

. A ®. A.

The Wireless Associa-
tion of America was
founded solely to advance
wireless. IT IS NOT A
MONEY MAKING OR-
GANIZATION. Con-
gress threatens to pass a law to license
all wireless stations. The W. A. O. A,
already has over 2,000 members—the
largest wireless organization in the
world. When the time for action ar-
rives, the thousands of members will ex-
ert a powerful pressure to oppose the
“wireless license” bill. This is one of
the purposes of the W. A. O. A. There
are more

WIRELESS BUTTON.

Commencing July Ist the price of the As-
sociation hutton will be raised to 20 cents
instcad of 15 cents. The manufacturer
found it impossible to continue making the
bnttons for 15 cents. Hence the raise in
price.

The finish of the new button is much bet-
ter than the old style. It is heavily triple
stlver plated and wears for years. DBack-
ground of letters is hard dark blue enamel,
flashes of pole are laid in in hard red
enainel.

Dutton has screw back., It is the hand-
somest button made. Your money back if
you don’t like it. Send for free W. A. O, A.
membership card. It protects your inter-
Csts.

A green wrapper on MoDERN KLEC-
TRICS means vour subscription has ¢x-
pircd.  You want to know what's going
on in Electrics, don’t vou? Send in vour
stih. hefore vou forget it.



Correspnudeure.

. Gernshack, Editor,
New York City.

Dear Sir—1 hope vou will allow me
alittle of your valuable space, as 1 wish
to correct an impression given by your
excellent editorial in the  March issue.
Wircless telegraphy is by no means a
“dead art™ in Fngland, and it has many
enthusiastic devotees. Personally, [ was
one of a group of four stations using
ten-inch  coils and long antennae, and
there are many other private stations of
various sizes. [t is, of course, necessary
to have a license from the Postmaster-
Cieneral, but no charge whatever is made
for it, and one only has to explain that
the station is to he used for experimen-
tal (as opposed to  commercial) pur-
puoses,

This license places the experimenter
under a moral obligation not to (1) in-
terfere during the transmission of other
messages; (2) histen in on tovernment
messages ; (3) use all means in his power
to assist ships in distress if his station
is so placed that he may receive their
messages,  lailure to comply with these
periectly reasonable conditions may lead
to the intliction of a fine or the confisca-
tion of the offender’s apparatus.

[For obvious reasons, the Government
reserves the right to take control of wire-
less instruments in the event of war, if
Jdeemed necessary.

[ hope that mv brother wircless en-
thusiasts in \merica will he guided by
your well-timed remarks, and that there
mav be no need of legislation,

I am sure that a little thought will con-
vince them that it is as much a breach
of gnod manners to interfere with a
wireless mesage as it would he to “butt
in” on private conversation.  Both may
lead to painful results,

Wishing vou everv <uccess, [ am,

Vourrs verv trulv,
I.. R. GrrasoN,

FLondon, Fangland, Tunel, 1909,

WIRELESS SAVES 410 PASSEN-
GERS.

On Tune 12, wireless teiceraphy plav-
«l a prominent pare in the <aving ot the
crew. amd paszengers of the Cunard e
steamer “Slavonia,” which 15 a total
wwvreck, two miles <omthwest  of Flores
I-land, rf the Azores isiands,
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The wireless teat of the steamer “Re-
public™ was cquatled if not cxeelled, The
steamer U Prinzess Irene” was 180 miles
away when the thrillimg eall, o7, Q. D 7
was picked upe himmediately upon e
ceipt ol the message of distress the op-
cratr tdashed hack his answer and leain-
e the location of the ~tricken ship.

The “Prinzess lrene” then hastened
at full <peed 1o the rescune, amd everv
soth an boavd the “Slavenia®™ was savaed.,

A NOVEL SWITCH.

A\ Tew weeks ago [ decided to make a
~small switchboard to use with a few cells
of dry bhattery. The thing which puzzled
me most was how to make the switches.
Alter trying to make two or three ditfer-
ent Kinds, 1 decided to use this one, since
it was the casiest.

IFirst take a picce of redwood, or anv
other wood which does not split casily,
one inch thick, and two inches wide, the
length is inmaterial.  Three-quarters ot
an incht from one end cut a noteh, 5,8

e,

inch wide and one inch deep, us at AL
Then one iuch, or as far apart as you
wish the switches, cut another notch of
the same dimensions, as at B3, and make
as many notches as there are to be
switches.

Chien get some spring brass, 3/4 inch
wide, 1732 inch thick, and cut otf picces
one and one-half inches long,  Bend the:e
at right angles, so that, when placed on
‘he cedues of the notches, they will come
1,3 inch from the bottom. as at <, Then
plice a prece of wire tnder cach brass:
and fasten them in place with screws, [,
It is better to bend the picce of bra-:
which 15 i the noteh, a Gitudes as ot Wi
then make a better contact,

Now get a piece of the zame kind of
wond 1/2 inch thick, 3/4 inch wide, and
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cut off a piece for each switch 4 1/2
nrches long, and on one end of cach bore
 small hole. Then take some more pieces
17 brass, one inch long, and fasten two
€ these, with a piece of flexible wire
urnler cach, on the other end of the piece
-t wood with small tacks, as at E. Be
~ure that the tacks do not touch each
«rher, because they would make a short
viecuit.. Now assemible the parts as in the
illnstration. or in whatever manner you
wish.  These switches cost practically
nothing, but are very efficient. It is, of
course, understoond that each notch has a
Y'ever.  Ouly one is shown in illustration.
Tontributed by
L. DRUMAMOND DROWNING,

AUTOMATIC RINGING BAT-
TERY TELEPHONE.

SECOR.

LY I1. W,

I'he purpose of this article is to ex-
piain how to make any common tele-
phone automatic ringing, i. e., cither par-
v calling up the other by siinply lifting
tie receiver off the hook.

Referring to I'ig. 1. E. and F. are the
r-gular talking contact springs, E going
tn the transmitter, and F to the induc-
ton coil, P and S, see Fig. 2. G and H
itee brass arms, serving as supports for
tie springs, A, B, C, and D. These
springs are made of spring brass, and
are about 1 1/2 inches long, 3/16 inch
wide and quite stiff (about No. 24
Jge).

‘The springs, A and C, have a piece of
piatinum wire inserted at their ends,
which make contact on 2 pieces of plati-
rum foil on springs, B and D. The
springs A, B, C, and D are insulated
from each other and from their supports
'y means of fibre washers between them,
wnd the whole clamped together by a
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screw and nut. as shown. On top and
bottom of the hook saw or fle out 2 re-
cesses and fit into them 2 pieces of fibre
3/8 inch square by 1/8 inch thick. These
actuate the springs A, B, C, and D. The
hook spring, tending to push the hook
up, is not shown for the sake of clear-
ness.

I'rom Fig. 2 it will be scen that 4 wires
arc required for a full metallic system;
but inasmuch as No. 4 wire is used for
ringing only, it may be substituted by
the ground as shown, the dotted line in-
dicating the No. 4 wire if used.

3y following out the circuits in Fig. 2,
it will be evident that raising the receiver
from the hook at station A, will ring up
station B, which will continue to ring un-
til B answers his telephone or A re-
places his receiver on the hook. R B is

the common ringing battery for the sys-
tem. Wires | and 2 are used for talking
and wires 2, 3 and 4 (or ground). for.
ringing. There are no push buttons or
switches to operate, and as only 3 wires
are really necessary, this wrinkle should
commend itself to busy people as a time-
saver. *

.\ green wrapper on MODERN ELEc-
TRICS means your subscription has ex-
pired.  You want to know what’s going
on in Electrics, don’t you? Send in your
sub. hefore vou forget it.
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Paris

CEELE-AUTOCORIST.

\ visit to the Dueretet establishment
at Paris <howed several new apparatus,
e of these s the Semat “tele-auto-
copiste,” and it s designed o reproduce
drawimgs at adistant pomt, belomging to
hat class  of  instrmnents where  the
drawings s omade onometal foal wath an
menlatng ink and wrapped aboat a pho-
dceraph evimder. O\ metal pomt piasses
veer the fnes o the draw e el makes
Uoertes o contwers, and this wives the
soproanetion o g ccond evinder at the
ather ciedl Taothe vresent mestrmnent the
receiver us o metal pednee wineh s
I»rn-«ul v cledironiesel agimst .
lieet o cathonr capying paper upom tiwe
evlinder, <o that the drawing appears in
Black and white cna <heet of paper un-
derneah, Fach evlinder 1z run by a-vn-
hronons motor and the mechameal part
sowell carrted ont, o that the apparatas
i< one of the best which has appeared.
[t was described by ML Cailletet hefore
the Academy of Sciences quite recently,
ey also have o new <park-break he-
fween two heavy zine dises, the whole
Leing placed inside a glass evlinder, so
that the noise is mnch lessened and the
deafening report is no longer producel
Fhe gases are driven off by a contimnous
draveht made in the eviinder by o small
motor-driven fan il rublier tube. <o
that the inside of the eviinder is kept
clean.

FLCTURES BY WIRELESS,

\n apparatus of somewhat the same
kind as the above for transmission of
Jrawings has now heen operated at a «lis-
tance by wireless. ‘This is carried ont in
France by two young military telegraph-
ists, Messrs. De Mailly-Chalon and ..
Chantelot.  \s before, the metal point
passes over the foil containing the draw-
ing, but when the contact occurs. this
causes waves to be sent out. \When 'he
lines of the drawing break the contact.
the waves cecase, and at this time a metal
pomt is brought against the paper on
the receiving cylinder, <o that the point
traces lines which are like the original.
Ome use to which the apparatus can be
put is the sceret transmission of nies-
-aces.  The writing made on the metal
fail is reproduced at the other cnd. hut
the zets of waves will, ol conrse, not be
witelligible to ontside persons.
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Lptter

NEW INDUCTION Ol

\n improved methad of insulating in-
duetion coils has been bronght ont in
Germany by Robt. Boseh, It is intend-
el tor high-tension coils, s ~cen in
IFig. 1, the nusnal coils have a strip of -
nlation between the favers, which ex-
tends ont at cach end ot the laver <o as
to improve the insulation, Duat the end
cres can become Joose from a lack of
sthifness, g the npper lavers nay fall
denvir ot the enedse DBesides the enuds of
Le cnal are not well protected from mois-
tire wud are not compact. e improved
pcthod iees anarroy setp b having the
thickiess oq the wire and it 15 fastened
by ~hellae along the edges o cach in-
stating sheet, the strips heing put o he-
forchand. We thus have adetinite <pace
between the strips, which i3 tilled up
with wire, and the winding is easier to
carry out. The detail of the prepared
<heet 13 seen at 3. Aeain, the ends of
the <heet can he tnrned up and owver-
lapped. as in Fig. 4, or rolled up as in
IMigs. 5 or 6.\ cord can be inserted he-
fore rolling up. as <cen at 7. shellac be-
g used i oall these cases to make the
whaole solid,

WIRELESS AIRSHIP CONTROL,

The Australian Government i3 to
make cxperiments with wave-control for
airships. and is now having two airships
Imilt in France ior the purpose, at the
Clement establishment. the same which
constructel  the  well-kknown  airship
“Clement-Bavard.”  One of these will
have 700 cubic vards capacity, and the
other will be a smaller one. of 150 cubic
vards.  Fach one is to have a S0-horse-
power motor. The mechanism for steer-
ing by the vertical and horizontal rud-
ders is fitted with a device for carrving
out the wave control from a post on the
around. During the tests of the new
airships they will not he mounted by a
pilot. but the steering will be carried out
entirelv by wireless.

VIRSILIP ORIENTATION BY WIRELESS.

\ir<hip matters are very active in Ger-
manyv just at present. and the Zeppelin
Company proposes to have a regular air-
<hip <ervice between some of the prin-
cipal oities. In conneetion with this. a
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group of prominent engineers at Mann-
lieim have bronght out a somewhat orig-
inal project. 1t is proposed to found in
Giermany a hundred wireless posts whose
range will be 30 to 40 miles cach, and
they will send ont a conventional signal
at five or ten minute intervals. Each
station will have a different signal and
will be sending while the others are out
of action. On board the airships there
will be a wireless post so as to take the
signals. Thus the pilots will observe
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what are the nearest stations signaling to
them. and can learn their position in this
way, day and night, and during the worst
fngS.

NEW CONDENSER.

The use of paraffined paper for con-
cdensers, which has many drawbacks, is
replaced by other material, according to
a recent German process. The new con-
denser is formed in the shape of a stitf
tube, which can be given a rough hand-
ling and will not suffer from hard use.
Paper treated with shellac is rolled un-
der pressure or tension on a mandril,
this latter being kept pressed against a
heated rotating or fixed cylinder. This
causes the paper to be well heated and all
moisture is expelled, and the shellac be-
comes liquified. Sheets of tinfoil are
laid in the cylinder at the proper dis-
tances corresponding to the capacity
which the condenser is to have, and the
tinfoil is thus wrapped along with the
shellacked paper in a tight roll. Ends
are left out on the alternate sides for
connecting the tinfoil sheets together.
Such a condenser is not easily broken
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down in the insulation. It is well cooled
owing to the tubular form, and is claimed
to have a smaller size than the ordinarv
kind for a given capacity.

TUNGSTEN OSCILLATION VALVE.

It will be remembered that Prof. [Flem-
ing devised what he called an “oscillation
valve.” Inside an incandescent lamp he
places a third terminal, and we have what
is known as the Edison effect, negative
clectricity passing across the space from
the extra terminal to the positive ter-
minal when the carbon filament is burn-
ing. It appears that the negative clec-
tricity is carried across by means of elec-
trons coming from the carbon. When
clectric oscillations are passed in such a
device, the waves will only-pass in one
direction, and we have an oscillation
valve. This can now be used as a wave
detector, by connecting in a telephone.

Dr. Fleming has recently patented
what he finds to be a great improvement,
namely that a tungsten filament is much
hetter than an ordinary filament, and the
effect is increased ten or twenty times.
Tungsten seems to be the only material
which will produce this effect, and it is
not due to a high temperature, seeing
that tantalum does not produce it and is
no better than carbon in this respect. His
new arrangement includes a battery g
connected to the lamp ends, having a
variable resistance j k in series, and a
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potentiometer ¢ in shunt across the bat-
tery terminals. A carbon cylinder sur-
rounds the filament inside the lamp, and
from it passes the extra wire which is
sealed in the bulb. The antenna s is con-
nected to a transformer coil and to
ground. The second transformer coil r
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is connected to a fixed condenser p.
One end of the condenser goes to the
extra lamp terminal ¢ and the other el
to one pole of a telephone. The second
pole of the telephone is connceted near
the middle point of the resistance which
is in shunt on the battery, and this posi-
tion is varied until the hest cifect is
heard in the telephone,
NOVEL RHEOSTAT,

A new form of electric resiztance for
rheostats and the like has heen patented
in Belginm by Thmkin and AWolif, [t
consists of a metal tube, <uci as a short
piece of gaspipe, which Las a cap at each
end, as shown in illastration. e pipe
is entirely Alled up with a granulated ma-
terial which is a poor condnctor, and
through each cap is inserted a metal rod
projecting inside the tube and into the
material, so as to carry the current, the
ends of the two rods being separated by
a certain distance, so that i1he current
must pass through a certain length of the

MATERIAL IN TUBE

TEPM!NALS. IrON TuaE
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material. Tor the poor conductor, they
use iron in a granulated state or plings,
taking a finer grain in the case of light
currents, and the reverse. ‘The granu-
lated iron is first wet and then dried in
the air, so that cach grain is covered
with oxide. DBefore putting in the tube,
the mass is again moistened and then
well rammed into the tube. The two end
rods are insulated from the mass of the
tube by bushings or in any proper way.
It is found that such a device answers
very well as an electric resistance, and its
range can be varied greatly. In practice.
the space between the inner ends of the
rods should be about double the distance
from the rod to the sides of the tube.
AEROPHONY IN FRANCE.

During an interview with Capt. Ferrie,
the chief of the [rench Government
wireless service, he states that the mili-
tary authorities are very well pleased
with the results which Lieuts. Jeance and
Colin are obtaining in the way of aero-
phony by their new apparatus. The most
recent official test was made between
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Parts and Melun, as already mientionedd,
a ddistance of 30 miles, and 1ot as was
crroneonsly reported in the Paris daily
jonrnals, clear across 1he county,  This
atter test had to do with wireless telewo.
raphy, and not with aerophony work.
The experiments with the new system are
heing continued, and we may expect iiie
distance to be increased hefore long. e
confirmed  the report  that the  Filel
Power plant had succeeded in taking <ie
mes=ages which were heine sent from
the Marconi post of Glace Dav, in Can-
ada, to Clittden, Ireland, hut there is no
exchange of messages carried on hetween
the Tower and the Marconi posts as yet,
Speaking of the new Tower plant, he -
pects it to he completed about the month
of November, :

[Licuts. [eance and Colin zive the ful-
lowing account of their new method of
acrophony by means of arcs, which =2
used i the above cxperiments.  Thev
wish to obtain arcs which have a fixe:
ad invariable action as nearly as pos-
sible when nsmg the principle of several
arcs in series. The second point is to
obtain a continuous and regular oscillat-
ing cffect in the antenna by the action of
the arcs. They use an improved method
for making the arcs, in which the posi-
tive clectrodes are large copper cylinders
with flat ends and these are cooled inside
by a circulation of insulating cooling lin-
wid.  The negative electrodes are very
thin carbons, held in supports which have
a large radlatmg surface. \Vhen the cir-
cuits are adjusted, the arcs are very
steady and the positive clectrodes are no
longer attacked, while the negative elec-
trodes increase slowly and regularly in
length on account of the dleposit of car-
bon formed on the cnd, coming from the
decomposition of the surrounding atnioz-
phere of hydrocarbon g¢as.

To obtain the steady ctfect in the an-
tenna, they use a sccond oscillatory cir-
cuit having an invariable character, :0-
aether with an adjustable self—mductwn
forming the secondary of a Tesla trans-
former whose primary is formed by tie
adjustable self-induction of the osciila-
tory arc circuit, together with one or
more adjustable condensers and a self-
induction used as the primary of a sec-
ond Tesla transformer. This interme-
diate circuit is tuned to one of the wave
periods of the arc circuit. A fourth
variable self-induction is connected by 2
chosen point to the antenna and by one

Cuntinued on Page 164)
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Wireless Department

Antennae.

By GOREENLEAF W, PICKARD.

Concluded

Both as a radiating and  receiving
antenna, this type is extremely diree-
tivnal, requiring  that the =ending or
receiving ~tation <hail be in its own
plane for bust resnlts, and nct receiv-
my irom, «r seiding to, stations at
rivht angles to its own plane.

The writer considers the ground con-
nection, when used, as a part of the
antenna, and unfortunately, a much
neglected part. .\ proper ground con-
nection should bear much the same re-
‘ation to the antenna proper that the
roots of a tree bear to its foliage and
branches above ground. The time-
lionored practice of digging down deep,
thereby reaching a more or less per-
inanently moist stratum, and then in-
terring a few square yards of sheet
metal, is probably one of the worst
ways of making a ground connection
for a wireless station. It is not suf-
ficient that the ground connection
<hould merely show 4 low steady cur-
rent resistance, but it must be of small
high frequency resistance, or imped-
ance, as well, and this is best secured
by area, without regard to reaching
moist soil, or using deep holes and
rrenches.

For a land station, probably the best
«round connection that can be made
consists of an acre or so of wire net-
ting, or a radiating, cobweb-like net-
wvork of wire, simply laid on the sur-
face oi the ground. This will not, as
a runle, show up prettily when meas-
ured by the \Vheatstone bridge, but its
high frequency resistance is but a small
fraction of an ohm, owing to its large
clectrostatic capacity to earth.

Perhaps the next best thing for a
ground comnection is the steel frame-
work of a modern office building. This
is well illustrated by the efficiency of
stations erected on top of such build-
ings, despite the otherwise unfavorable
conditions around such stations.

On shipboard, a good ground con-

nection is the rule, rather than the ex-
ception.  We can hardly imagine a
better ground than the continuous
metal structure and plating of a steel
vessel.

11 the practical construction of an-
tcunae, we should be governed more
by mechanical than electrical consider-
ations, at least in the matter of the
wire itself. Contrary to the bulk of
the pubiications, and the opinions of
many cngineers, it is alinost immnaterial
from the clectrical standpoint whether
the wie is stranded or solid, or copper
or aluminum, or insulated or bare.
Compared with the other losses in the
transmitting and receiving circuits, al-
most any metal antenna structure
other than iron, that is mechanically
strong and properly disposed, will have
relatively small losses from ohmic re-
sistance.

In this connection. the writer can-
not resist the temptation to add a few
words on joints. It is unfortunately
only too common to find unsoldered
splices, and in some cases these joints
are not even twisted together, but are
made after the pattern of the ‘“bell
hanger's” joint. While in transmit-
ting, it is likely that such splices have
but little evil effect, it is quite the con-
trary in receiving. Here the small po-
tentials in the receiving circuit are of-
ten unable to bridge the high resist-
ance, corroded joints, and not only are
portions of the antenna actually in-
sulated from the rest, and hence in-
cifective, but the joints that do conduct
have so high resistance that serious
damping, and consequent loss of
cnergy take places This reduces not
only the intensity of the signals, but
also, because of the increase in damp-
ing, seriously affects the sharpness of
tuning.

Antennae have other uses than those
of wireless communication of intelli-
gence. Among these uses may be men
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ticned the one of direction finding, or
the Iocation of a distant station, This,
as discovered in 1899 by the writer,
may he accomplished by a long hori-
sontal, or UL antenna, cither by hav-
ing  several of these, pointing to the
principal points of the compass, or a
singie one that can be swung aronnd.
and rotmg the point where the signals
come in loudest.  This, however, will
not determine, even under f{avorable
conditions, the bearing to much less
thain 2o degrees of arc.

Stene proposed the use of two ver-
tical antenna, separated in space by a
atlf wave-length of the radiation from
a distant station. Aside from the com-
mercial impracticability because of
limitation to definite wave-lengths, and
the impossibility of using very long
waves, this method will give bearing
of a distant station to within some 5
or 10 degrees of arc, and is therefore,
of some utility.

The  writer's ungrounded loop,
mounted in such wise that it can e
rotated about a vertical axis, is capabhie
of lecating a distant station to within
less than one degree of arc. as deter-
mined by a series of careful tests at
Dorchester, Mass.

[n the future. we will probablv
have as the cqnivalent of the present
antennae, a device which will mold, so
to speak. the electrical waves., Tt wili
perhaps be some combination of cir-
enits that will form the clectrostatic
and magnetic lines of force in their
proper relation, intensity and dimen-
~ion withont the necessity for extreme-
Iv large vertical or horizontal dimen-
-ions.  ITu addition, it will be directive,
and nnder exact control as regards di-
rection, withont the necessity of ac-
tnally moving or rotating any large or
extended conductor. [t will be ener-
zized from some of the several sources
of continuous or undamped waves, and
will project a gliding heam of clectrical
waves along the earth’s surface, in as
parallel and compact a bundle as is
consistent with the wave-length em-
ploved.

Owing to the relatively great length
of even the shortest electrical waves
that can be used for practical wireless
communication, it is out of the ques-
tion to expect anything resembling the
beam of light from a searchlight. But

ELECTRICS

it is possible, and should be practic-
able_to concentrate a relatively large
amonnt of the clectrical wave cnergy
m radiation along a fairly definite path.
To what extent this can be done over
great distance is at present nnknown.
As the clectrical waves nsed in wire-
less communication ditfer from  those
of light in that they glide along the
conducting surface oi the earth, with
their feet resting thereon, it is likely
that however parallel they may be at
the start, there will be a certain amount
of spreading out with increasing dis-
tance, as is the case with the radia-
tion from the directional antennae of
to-day.

The writer is to somme extent “speak-
ing by the book” regarding the an-
tenna of the future. Ile is at present
engaged in some investigations along
novel lines of antenna structure, that
promise improved results.

It has been stated that wireless com-
munication is now a simple cngineer-
ing proposition. This is to-day un-
doubtedly true for installations of
small power and range, but there are
~till many unsolved problems in long
distance working.

We know that in addition to the
losses caused by imperfect conductiv-
ity of the carth’s surface. there is a still
more serious factor, which we call at-
mospheric  absorption.  The exact
cause of this is still unknown, and the
laws governing its variation are at
present uncertain.  This effect, it i<
true, can be minimized by suitable se-
lection of wave-length, it having been
found that waves of the order of 3.000
meter or longer, suttfer relatively little
absorption.  Also, undamped waves
suffer le<s absorption than damped
waves of the same wavelength, for no
very clearly understood reason.

The various instruments and me-
chanisms of wircless stations are at
present in a very unstandardized state.
There is, under given conditions, an
antenna, a transmitting circuit, and a
receiving circuit that will give the best
results. This has as vet not been
worked out.

Details of apparatus are in, if any-
thing, a still more confused state. Both
transmitting and receiving apparatus
sutfers from inefficient complexity. or
equally inefficient but preferable =im-
plicity. There is here much room for

(Continned on Fage 169)
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Wireless Stations About New York

No. 1.—Station at the Plaza Hotel.

This is one of the loftiest stations in
New York. It is located at the top of
the beantiful eighteen-story structure at
I'ifth avenue and Fifty-ninth street, 300
feet above the ground. The location is
an ideal one, as there are no intervening
objects in a wide radius.

I'rom the top of the hotel one over-
looks a great stretch of Long Island to
the cast. and the Palisades of New Jer-
sev at the west.  In the illustration the
Malisades Hills can be dimly made out
i the background.

he aerial svstem is composed of six
wires each 175 feet long, suspended be-
tween two masts, thirty-five feet high.
The total distance of the aerial from the
groumd is therefore 335 feet.  As will
be scen from illustration the antenna is
of the “L shape variety.

The power of the station is two K, W.
The station in good weather reaches
about one thousand miles. It is usnally
m touch with ocean steamers as far down

as Jacksonville. Tla.  Guests of the ho-
tel are able to be in communication with
friends at sea for days, either when the
latter depart or before docking.

The technical side of the station does
not present many new features except
the spark gap and Leyden jars, which
are housed in a wooden “safe”! The
safe had to be constructed to mulile
the noise of the spark which grew ob-
jectionable to guests,

The word “safe” is not misplaced, as
the construction is truly safe like, ex-
cept that the material is wood. The
walls are about six inches thick, filled
with sound deadening material.  The ar-
rangement 1s so perfect that the spark
can not be heard twenty feet away from
the Vsafe.”

The carborundum detector is usually
used in connection with a pair of . |
Co’s 3.000 ohm receivers and a loose
coupler.
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Recent Developments in Aerophony
By Lee De Forest, Pu. D.

Transportable Radio:Telephone Outfit for Field Use.

From recent experiments I feel cer-
tain that within a short time we will
be able to be in wireless communication
between our station atop the Metro-
politan Tower in New York and the
Eiffel Tower in Paris. \What the more
distant future will bring forth in the
science of wireless neither I nor any-
nne else can tell with accuracy, but
definite and hitherto rudimentary fac-
tors are developing so rapidly that it
is 1mpossible to say how soon we will
be able to talk across the ocecan and
over still greater distances. The de-
lay in beginning the experiments hy
wireless across the western ocean has
heen occasioned very largely by the
fact that the Metropolitan Tower is
uninished, and we have been unable
te. conduct  experiments  from  that
et

. behieve, however, that by July this
fuctor of delay will be climinated, anel
we will obtain more definite data from
which an approximate date for a sat-
isfactory and complete demonstration
across the ocean will he made.

I may sayv that the possibilities of

the Radio Telephone are almost lumit-
less, .and | confidently predict that
within the next five years every ship
of large tonnage that goes to sea will
be equipped with the wireless tele-
phone, and will be in telephonic com-
munication in every part of the ciril-
ized world.

Already sounds have been carried
by means of the ether waves to a dis-
tance of GO0 miles, the demonstration
being made from D’aris to a station
near Marscilles during Mayv, 1908.

Over a vear has drifted into history
since that time. but we have never at-
temipted to make a long distance rec-
ord, although it mayv be readily un-
derstood that hundreds of improve-
ments have been made in the appara-
tus since that spring dav when the
Old World learned that it was pos-
sible to transmit over (00 miles of
land without the use of wires.

Ilight vears ago messaces conld on-
Iy be sent by wireless telegraph over
@ distance of fifty miles. and now even
by the old-fashioned spark system,
wireless  telegraphic communications
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are alme st dadly held across the At-
atic. The srecord of wireless sci-
cnce slaws marvelous  developments
=mce then. Nerophony is still in its
iniancy. but a strenuous infant it is.

Some years ago 1 learned through
experimenting along certain lines that
attuned speech could be transmitted
from one point to another through
the  ether. The  original  apparatus
was naturally crude, and like all other
Liboratary devices, simply clementa-
ry.  Subscquently, tuning, detecting,

and sending instruments have Dbeen
vastly fmproved. The end, however,
camot - he predicted, for cach  day

vields it~ gquota of definite information
wineh clearly pomts to almost infinite
nessibilitics of the raidio wireless tel-
cphone. To show how these improve-
ments  tend  nnmistakably  toward
sransatiantic wireless conversation in
the near future. 1 will call attention
to the fullowing facts:

Our apparatus was installed on the
American battleship fleet in October,
1907.  This clementary device was
cuaranteed for a distance of five miles
«nly, but proved satisfactory over a
distance ui 35 miles. During the tests
which finally led to the installation of
the Radio Telephone on this great

1ot

Wircloss Telectaph Set o

“eet wiien cireled the olabe, an inci-
ont occtrred which even at that ear-
vodate proved the efficieney of the in-
strument. One mormne the bhattle-
Ship Kentucky went acround, and the
Jirginia, on which the wireless ap-
Aaratus iued been installed was able
o telephione 1o the Naorfolk Navy
Jard, five miles awav, news of the

163
accident.  The officials at the Navy
Yard tried to send a wireless tele-

graph message to the Kentucky, but
failed, and then came the triumph of
the telephone, when the Virginia was
able to take by ear all instructions
and convey them to the grounded
battleship.

Our apparatus was installed on ves-
sels of the Italian fleet a few months
later. and in September, 1908, was in-

Radi s Telephone Set (rear view of Ihoto No. 1).

stalled on the Channel flect of the
iritish Navy. We casilvy covered a
distance of sixty miles. Since that
time it has been operated successfullv
between shore stations of the Admir-
alty and vessels of the fleet. One spe-
ciallv hard test was made, which re-
corded the transmission of 134 code
numbers (some in six and seven fiy-
ures) at sixty miles, with only twa
mistakes, as reported a few months
aco in this magazine. This is a feat
which can not be excelled by wire
‘phane at that distance,

[ven the best of the
toned mstruments have since  heen
greathv improved upon.  The  carlv
tvpe of apparatus was cumbersome 1o
i devrees although perhaps no more
<o that the carliest wire telephones
Toodav ahe deviee has heen vreatly
stmmbitied The nomber of parts has
been redueed, and the entive apparatus
tokes np o rraction of the space it did
crehtcen months aco.

O o e Jatest inventions renders
it pessible oo send anid receive several
messiee * once  throuneh a single
antennas Far less power s used, and
we toay hecce an o amtomatie are and a

above muen-
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perfected tuning device which pre-
vents interference and insures abso-
lute secrecy of communication be-
tween two given points. Probably
the most marvelous of all devices
which together compose the success-
ful radio telephone of to-day is a spe-
cially sensitive receiver which [ in-
vented, and is called the Audion.*
This looks like a small incandescent
lamp, but into the bulb there is scaled
a grid and a plate of platinum, which
we connect with platinum wires. This
does the work which is performed in
wireless telegraphy by the detector or
coherer, but is infinitely more sensi-
tive. 1 have also succeeded in com-
bining the wircless telegraph and tel-
ephone in one instrument, which sys-
tem is known now as the sparkless
wireless system,

I became convinced that further
progress along the old lines of wire-
less  commumication  was  a hopeless
dream. The possibility of interfer-
ence with messages was too great. In
my new system, while the tuning pos-
sibilities are almost limitless, a feature
is that it is noiscless, and it can be op-
erated at a much lower voltage than
the older methods.  The speed by

“which a spark transmitter can bhe op-
crated cannot exceed forty words a
minate. I expect to attain a speed of
40,000 an hour, and in my opinion
there is no question but the public can
casily be induced to communicate by
wireless instead of by mail or ordinary
wire.  The cost, too, will he greatly
reduced. A retrospective view is but
an indication of what may become a
fact in the future. .\ few vears after
Dr. Roentgen discovered the N-ray,
surgical operations were possible that
were unthought of before his discovery,

Who can say that some discovery
will not be made in radio telegraphy
and telephone at any time?  Long
distance acrophony is already a prov-
en fact, and 1 thoroughly believe that
hut a few short years will clapse be-
fore we will be in actual vocal accord,
not only with Paris, but with every
other capital of the nations of the Old
Warld,

Pesnibeed at length an Octaln ssans this b
2100 Feohidea
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ULTRA VIOLET LIGHT.
By ERNEST M. SyMMES.

Ultra violet light possesses the prop-
erty of ionizing air and thus rendering it
conductive to  electrical charges. An
interesting demonstration of this can he
made as follows: I'ruma static mach e
or from an induct'au coil arrange two
micrometer spark gaps in parallel,
shown in Tig. 1. Adjust until sparke
arc jumping through both. Now place a
plate of thick glass. of iron, or other
heavy metal, near one so that it screens
the light from the other. It will Le
found, if adjustments have been prop.
erly mavle, that the sparks will not yumyp
through the grp so screened while the
screei s in place, but will begin again <o
soon as the sereen is removed.  The ex
planation of this is that the spark in the
tirst gap produces a considerable amonne
of nltra violet light.  This light, fallin:

To STATIC MAcne
\\/"iﬂ INpuCTION Doy

e Fia 1-

on the air between the terminals of the
second gap, ionizes the air, and so makes
it more conductive than when this ioniza -
tion is prevented by screening off this
vitra violet light.  Thin plates of glass.
black as well as white, thin plates of
aluminum have little effect, while thick
plates of glass, as well as sheets of the
denser metals, cut off this light almost
completely.

PARIS LETTER.

(Continued from Page 155)
end to the ground.  When the tuning is
carricd out, the radiated waves are sim-
ple and quite constant as to wave-length
andenergy.  As regards the micro-
phones. they use a certain number of
these in series, so as to suppress trouble
from variations in the microphone resist.
ance and to lessen the sparks, also to in-
crease the sensitiveness and clearness of
the transmission. The microphone is of
special form so as to avoid the use of
combustible matter, and the aranulated
carbon is placed in a cavity hollowed in a
plate of marble or slate. The diaphragm
is kept at the right distance front the
carbom by metal washers.
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THE ETHER:
FULL oF SPARKS
CLEARING.

m o radins of 100 miles from
the sender were knocked down

of vourse, 15 ill-practice, and
isitondd cease mmediately.

WIRELESS AROUND THE
WORLD.

I'v Our Kalamazoo Corre-

T . o Q | posudent.,
Subsenptivg price for U0 50 and T R List  issite i
the Cosmos, 1 Spacks, p:ny:nlrlcl Vooperusu st issue o
when you've got the slaugh, Moo a statement will be

FFurms close when the bass says
~o.  Advertising rates  excessive—
<o don't ask.

The Eiditor is overwhelmingly dis-
eased to receive contributions an-
less they are sent in a barrel.  {f
the urticle is N. 6, he'll keep the
barrel and return the M.S. Gf re-
turn postage is scnt); if the article
is very had he'll sue you. Good
aticles are not acceptable.,  The
tilitor is the only man who can
write a good article, So dun’t try.

HYMALAYAN OFFICE:
11 Summit st., Ontop, Hym.

IDIOTORIALS.

\We Hhave
. i’ hiad so many
jthousand
, Hattering re-
iquests to
continuge this
noble paper,
tiuit we have
thought it
our duty to
resgme  op-
erations  at
: the old stand
il bark —
j ‘rirs”’ oun corronm | Deg
sereeeh

wme more,
Onr last efforts in the FFeh-

FHATY 1AUe WeTe s0 0 nver-
whelmingly strenmous that we
ve  bad  brain-fever  right
dong and  could  not  settle

lown to sereech s usual, bt
W are mnow rC.’l(])’ AN to ore-
e all kinds of disturbances,
il necessary. The oditor was
Uso delaved somewhat by hav-
Mz to vent a new C\Wireless
Lollv-Pap” for the girls in the
otfice. This “Lolly-Pop™ is au-
tomatic. and disappears as soon

15 the hoss appears on the hor- |

icon,

e Editor wishes to warn
Ul wircless screechers to re-
irain from overspeeding mes-
snges. Some amatcurs send
their messages so fast that they
xcced the speed limit and are
liable to arrest hy the traffic
squad. The other day a Chi-
cago  screecher sent so  fast
that the receiving aerials with-

pardon

II'uuml referrig to the Eifet
Tower plant, which statement
| cold-bloodedly asserts that as
| suon as the plant is completed,
it will be possible to send mes-
sages around the world,

That this will be a uice state
of atfairs can be casily seen
hy reterring to illustration,

At the top we sce the Viffel
Tower.
[ .\. perbaps Australia,
| Now suppose that a message
ft
| course, travel in all
directions, north, south, cast
and west, s the waves are
powerful enough to circle the
globe, they will, of course. ALL
(O CHIEM, hit A, The poor
fellow stationed at A will have
[the time of his life. ‘The mes-
~aue will pour m oan him it-
crally Trom every poist of the
compass atrd smotheér him, so
to speals.

i1s tlashed fromm the tower.
will, of

NS
\

Ilowever, the tellow at A s
ot halt as had off as the one
m New York (at By He will
I\-\'pcricncc the queerest things
gomg,

Next suppose a
lashed from he tower.
urally the time it will take the
waves to reach from the tower
direct to B (western route) is
short, but (as the message trav-

message is

cls around the globe) it will
take a little longer for the

same waves to travel over the
route 4 tunes as long, wviz.:
Tower — A — 13, (Eastern
route).

3, say, 15 New York;

Nat- |

P'rice One Spark

We  therefore have the
queer phenomenon ot a \Wire-
to my mind,
[l never been thought of.

Suppose the tower sends this
message: CKERDP OFE TG
AR

I By the time the second letter
1< has reached New York, over
the short route, the first letter
K will arrive in New  York
after having traveled over the
long route. By representing
the large lctters, as the oncs
received over the short ronte,
the small ones over the long
route. the following will give
an idea how the future acro-
gram from Paris will read:

“K FEkEePe — pQ Folf —
1 1tkkh — eA [aRir”

The worst thing, however,
would be wircless talk from
Parts.  The poor New York
fellow vcould, of course, get

nothing but a “stuttering’’ mes-
sage, as cach letter would lag
in afterwards.

Ain't it awful to Hve in such
an awge?

| —_—
| ‘
. Che @Drattle.
| I'his Department is for the con-

ventencee of the screecher who asks
| fool questions. Al questions will

be answered by way of our auto-

matie waste basket. When an ur-
'g- nt reply is wanted paste it on a
| 18 Dollar Lill aml <end it via wire-
less by special ddelivery.  As soon
as we have soent the maney we'll
write  aviain sending  oar answer
Coan oor €00 D,

A WET QUERY.

(2049). T. Uner.  Cooucy
[slmud Miss, writes:

r. It you send an clectric cur-
rent through o wiler pipe, s
there any current in the inside
af the pipe?

V—1 Yes, a wet one,

20 Why don'’t vou get a shock
wien vou stand on the third

rail?
N—2 Beg pardon, vonr do:
especiatly  when  the  train

knocks vou down.

WHAT IS ELECTRICITY?

(2650.) 7. Inczap, Fraunce,
Del., writes:
| 1. What is clectricity?

A—1. A word composed of
1t letters.

2. Explain
block-system.

A.—2 A lot of block-heads
asking systematically a lot of
clectrical fool questions which
hlock our files.

an electrical
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Wireless Telegraph Coutest

Gur Wireless Station and onr Laboratory Contest will be continned every month witil finsther notice
photograph for each contest is awarded & monthly prize of Three 1 &) Dotlars.
vend it at once; you are doing yourself an injustice if you don't.
matter how smath have a photograph takenot it by all means,

Uhie tiasy
1 vort lave i gowld, lear photograph
I you have a wireless station ora libotatimy o

Phutographs not wsed will he returoed in: davs,

I'his competition is upen ireely to all who may desire to vompete, without charge vr consideration of sy Lunh
Prospective vontestants need not he subscribers for (the pnblicativan in order to 1.e entitled to compete for the e ey

offered.

FIRST PRIZE, THREE DOLLARS.

Herewith photo of my Wireless Instal-
lation at my workshop.

Nerial: Consists of two copper wires,
cach 225 feet long, looped 6 feet apart,
at one end 32 fect high, and joined to-
wether at the lower end, 32 feet high,
:hen bDrought into room to switchboard,
total length ot acrial 430 feet. Wave
length 1324 feet=301 meters. Reson-
ance L824 feet: divided by 200=78.3.

Receiving circuit:  Tuning coil (top
right hand of board), capacity 120 ie-
tres, sliding contact connected with No.
1 (R. H.) of a series of three switches,
then through adjustable condenser to No.
2 (middle) switch, from thence to co-
herer—steel and carbon rods with drop
of mercury between, this sclf restoring
coherer (exactly in middle of switch-
board) has worm and wheel microme-

er adjustment, and being only used as a
“call,” operates 1,000 ohm polarized re-
lay, having “impedence” coil of 1,000
chms between it and relay to force bat-
tery current through coherer. Relay
closes “local” sounder circuit (shown at
right.)

When “call” is heard and answered
switches 2 and 3 are movedl to left, cut-
ting out coherer and switching in either
“Electro-lytic” detector (shown on shelf
over centre bracket) or magnetic detec-
tor (shown on lower felt of board)
which depends for its action on the “hys-
teresis” of the soft iron band 37 inches
long, consisting of a number of annealed
iron wires forming a complete circuit re-

volvineg round two insulated wheels dui-
ven by clockwork: this hand, having a
linear speed ot 72 inches per mmute,
passes through a glass tube 3/16 inch
in~-ide diameter round on whicl is woui
primary ot 13 fect insulated copper wire,
3 aluns resistance, in oseries with acerial
timne cotl conden-er and carth, the tvo
horseshoe magnets hown above aml ie-
tween the wheels, wath their “like™ potes
towether, magncetises the =ott iron haned
as it passes through the tube. .\ second-
arv wire is wound on a hobbin over the
primary, the resistance of this secondary
exactly  bakances the resistance in the
head telephone receivers and is in series
with them: no battery is used with this
detector. But when a lertzian wave is
received, it immediately Jdemagnetises the
band and by induction a sharp click is
heard in the telephone receiver.

[i the “Electro”-lytic detector is used
instead of the magnetic one, a battery
and potentiometer is in series with it.
Jut personally I prefer the magnetic de-
tector, as phones of lower resistance are
used, and it suits my car better.

Switch No. 1 (R. I[.) has an arrance-
ment at the back of the switchboard for
automatically cutting out all receiving
circuits when sending, and also automat-
ically cutting out all the sending circuit
when the receiving apparatus is used:
this obviates any liability to accidents.
IZvery circuit is also safeguarded by
lightning arresters and fuses.

Sending  circunit:  Consists of  coil
{zshown in lower shelf over right-hand
bracket) energized by accumulators (uot
shown in photo). Two keys—one for
cending, and the other is used to supply
curreat to coil, which when used the coil
is kept going continuously—and earthed
when signals are not being sent. The
sccond key is used only for signals and
automatically cuts out the earth of first
kev. Thus signals are more uniform. I
am now using only one key, having an-
other plan in contemplation to serve the
same purpose.

With the exception of telephone re-
ceiver and a few minor articles, the whole
installation was made by me. My re-
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ceiving cirauit has a very large range.
The sending 15 limited by the capacity of
the spark coil, which is sutticiently strong
to send to my hense some miles away, at
which my ~on has another installation,
very similar,  \s there is a law in force
in this countrv prohibiting the use of
wireless telegraphy except by the Govern-
ment, [ have obtained permission to ex-
periment and erect the installation de-
scribed above.
W, J. [Mecerns.
Timaru, Now Zealand, Australia,

IIONORABLE MENTION.

IZnclosed please tud photograph of my
wireless station, wihich has been in oper-
ation for about a vear.

[ use two separate systems for receiv-
ing, one with the ordinary tuning coil,
variable condenser and “Electro”-lytic
Jdetector, the other with an inductive
tuner, variable condenser and “[lectro”-
Ivtic or silicon detector. | get much bet-
ter results with the luose-coupled system,
especially when sclectivity is desired, as
very accurate tuning can be done on the
inductive tuner.

Receiving instruments: At the cx-
treme left of the left-hand table is an
I£. I. Co.’s variable condenser, which is
an absolute nccessity in an up-to-date
wireless station. To the right of it are
two tuning coils, connected in series with
a single slider on each, and a total wave-
length of about 2,000 meters. In front
of them is a plate glass condenser, com-
posed of ten 5 x 7 glass plates. To the
right of it is a pair of E. I. Co.'s 2,000
ohm head receivers. At the left of the
other table is an inductive tuner, with

| o ”~

a wave-length of about 1,500 meters. At
the back of the table is a switchboard,
by means of which either system or any
kind of detector may be either cut in or
out. In front of it are three detectors,

an 15 [ Cos new “llectro™-Ivtie, a sili-
con and a carborumdum, the two latter
made by myself.

Sending instruments: At the right of
the etectors is a two-inch coil used in
connection with the 110-volt A, C. and
a Wehnelt-Caldwell interrupter. "To the
right of it is a zinc spark gap and in
front ot it a Morse kev. Under the ta-
ble are three Leyvden jars of different
sizes amd at the left of them the inter-
rupter.

My acrial is made of 6 aliminum and
2 copper wires, and has a span of 120
feet and is about 20 feet high.

With these instruments [ have heard
“tations SO0 miles away.  Many of them
have been made by myself from descrip-
tions viven in MoberN FLECTRICS and
have always found them very satisfac-
tory. [ take several electrical magazines,
Lhut MoverN Ecectrics is better than all
the rest put together.

Montchair, N. J. [rep MILLER.

HONORABLE MENTION.
I“nclosed photo of my wireless set.

On the left-hand side of this picture you
will see the helix, with spark gap at-
tached to the top. To the right of the
liclix is the condenser, containing eight
piates. 6 x 8, an L. [. Co. 2-inch coil,
which gives very good satisfaction. [Fur-
ther vou will see a small motor of the
rotary type which is used on the inter-
rupter of the coil. The interrupter is run
by one storage battery, while the coil is
run by five of them. The storage bhat-
teries cannot be seen in the picture as
they are set upon the tloor.

Above the condenser and coil is the
tuning coil, detector, condenser and one
pair of E. I. Co. 1,000 ohm receivers.
You will also see in the centre of the
picture a D. P. D. T. switch and relay
and key.
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My aerial is 65 feet high by 180 feet
long and can receive messages from com-
mercial stations and stecamers; also wire-
less telephone. My wires extend in along
the roof on large glass insnlators and run
through the wall through a porcelain
tube, which is connected on a S. P. D. P.,
in case of lightning. [ am a member of
the Wireless Association of America.

New York City. W. F. Ress.

HONORABLE MENTION.
Iinclosed please find flashlight photo

of my wireless station.

[ have heen experimenting with wire-
less for about two years; and at present
use close coupled tuning in both sending
and receiving. Although most all of
the apparatus is home-made, very good
results have leen obtained owing to the
fact that it was made from reliable in-
structions, printed for the most part in
MoneERN ELECTRICS.

The transmitting apparatus comprises
an induction coil, helix, and plate glass
condenser. The induction coil, which is
operated on the 110-volt A. C. lighting
circuit. through a Caldwell electrolytic
interrupter, gives a heavy two-inch spark.
The helix is wound with No. 10 copper
wire and makes possible the use of sev-
eral different wave-lengths. The send-
ing condenscr consists of five glass plates
which are held in a rack. and the con-
nections are so arranged that different
capacities can easily and quickly be ob-
tained.

Directly above the helix is seen a small
Geissler tube which is used in tuning the
transmitter.

The spark takes place between two
zinc rods 1/4 inch in diameter, and using
a 1/4inch gap: the range of my station is
about 10 miles.

The receiving instruments are in two
sets, one consisting of a coherer and de-
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colicrer, 400 ohmm polarized relay, qnd
sotmder, the other using the clectrolytic
detector and telephone receiver.  The
iirst sct is used only for calling and by
means of a S, P. D. T, switch, cither it
or the phone set can be connected to the
antenna.

The receiving set also comprises two
tuning coils of 300 meters capacity, a
fixed condenser, a variable condenser of
the rotary type, made from directions in
MoperN [ErecTrICcS and a potentiomecter.

The antenna is made up of four J30-
foot aluminum wires No. 14, held in a
horizontal position at a height of about
50 feet.

[ have two friends, one about two
miles distant, the other about a half-mile,
with whom [ am in constant communica-
tion. Both, together with myself, think
that MopERN LELECTRICS is the most in-
structive and helpful magazine on wire-
less that we know of.

St. Louis, Mo. A. S. BLoTTERMAN,

HONORABLE MENTION.

[ enclose a photograph of my wireless
station, of which the following is a de-
scription:

The transmitter consists of a l-inch
“Electro” spark coil, an “Electro” zinc
spark gap, and a l-pint Leyden jar, or

condenser. The coil is run by the dry
cells seen under the table.

The receiver comprises a tuning coil,
scen mounted beneath the table top; an
“Electro” universal detector stand: and
two carborundum dctectors; a set of
head phones and 1 dry cell.

The aerial is of the inverted “L" type,
and is made of 4 aluminum wires No. 14,
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0 inches apart, and the whole 73 feet
hivh.,

Ground is gotten through pipes,

With this set 1 have sent over o nles,
and reecived over 200 nnles.

It might be aof interest to von (o know
that my first inspiration came from Mop-
RN FLeeTrics, which has heen of gsreat
help to me sinee, and whiclho | heartily
recommend to every anttenr.

\ pile, being 12 fivst issnes, o ML
may be seen nnder the table ot the right

Dovaras Thives.

New Brichton, NLY,

IIONORABLE MENTION.

inclosed 13 a photo ol iy wireless sa-
fone Pefore woing aato ddetiuls Fowish
ta ~tate that table and instrmenis were
nade entirelv by mvselt i spare mo-
ments after chool, the enlv thines that
vas honeht Leing two 73 chim receivers,
vhich 1 attached to o head hand alinest
identical to the cne desenitbed m the e
1sste of Mobrry Friecrries. he -
struments are minde entirely ot mahog-
any and polished brass wlich T turned
on my lathe.

The Sending Outnt: The sending outfit
-hown on the lower <helt consists of an
air insulated glass plate condenser, made
af S x 10-inch phatographie plates andd
coated  on bath sides with tinfoil, as
shown. an hexagonal helix having cigh-
tcen turns of No. 12 copper wire, and a
I-inch coil built especially for alternating
current. It is built up ot twelve thin,
-pool-like wooden sections which are run
full of No. 34 black enamel wire. then
haoiled in parattine and afterwards assem-
hled on a heavy insulated primary. The
primary, wound with many turns of No.
14 D. C. C. magnet wire, zives a choking
ctfect and in connection with a Wehnelt-
Caldwell interrupter, described in a back
number of MonerN FLECTRICS, gives fine
results. The kev with its big, zinc con-
tacts that prevent excessive wear. 1§
~hown on the top of the table hehind the
receivers.  Ihis outtit in connection with
a 120-foot, three-strand aerial 33 feot
high, has sent <ix miles and ean doubtless
send farther.

The Receiving Outfit:  The receiving
set shown on top is of the loose-coupled
tvpe, described in the October issue of
MoperN [Ereerries, and was chosen on
account of its sclectivity, as there are
numerous stations in this vicinity. Few
minor fiuprovements, such as making
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Jiding contacts on hoth the primary and
weondary, were added, and give much
hetter results. The resistance of the po-
tentiometer, the first coil from the right,
15 about OO0 ohms, and was made that
higlh heeanse it keeps the potential ot the
batteries more constant. The detector 1s
ot the clectralytic type: it is by far the
most ~ensitive witho which [ have worked.

I hear most of the commercial mes-
aues passing hetween the boats and the

Lind twons on Lake Erie, cnd noamer-
U, Laotenre -tions,
The -wateh on the Tert o the back

Loard lnts ot the sending power, while
e DyoPo Dy T switeh i the cenner s
v oacred swatehs oalwavs shat oif my
wnding power while receiving <o that
i accndental touch of the kev will noe
burn out v detector. The Little switeh

wn the right connects the lamp shown,
in series with my aerial when | tune up
my sending circuit. [t takes the place
uf i hot-wire anmneter.

I would recommend black enamel wire
with which the coil and receiving set is
waound, to any amateur, as it makes neat
and cfticient apparatus.

WarnTter Do Areer,

15, Cleveland, ),

ANTENNAE.

Coaninaud from page 1€0)

intellizent design by those possessing
that rare and useful engineering fac-
ulty, sense of proportion.

Certainly there 1s room, and to spare.
ior the work of the many investigators,
engineers, and users of wireless com-
munication. We are all specialists to
an extent, each having his department,
[t is to the svathesis, the weaving to-
aether of these many strands, that we
must look for the future development
of this art.
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Laboratory  Contest

FIRST PRIZE THREE DOLLARS. made from an .kl phonograph.  The

[ am sending you herewith two pho-
tugraphs of my Llectrical Laboratory.

‘The vertical photo shows my testing
switchboard, on which are mounted
two double reading D. C. volt and am-
meters.  Voltmeter reads on one scale
ap to 15 volts in 1-3 volt divisions, and
on the other scale up to 130 volts in

2 volt divisions.

Ammeter reads on one scale up to
10 amperes in 1-10 divisions, and on
other scale up to 100 amperes in 1 amp.
divisions,

The D. P. D. T. switch connects the
ammeter to either shunt which are also
mounted on the board.

Two S. . S. T. switches disconnect
the volt meter and six binding posts
are used for connections,

On top of board is hanging a bat-
tery voltmeter (watch case) and (i-
rectly above is a goose neck with bat-
tery lamp for lighting switchboard.

Directly under board is my hand
power belted to a shunt dynamo giving
up to 15 volts. On the floor beneath
are two dynamos, one giving 7% volts,
the other 110.

Standing on hand power base is an
automatic signalling device for sending
a wircless signal at a set time, by con-
necting with an alarm clock. This T

spring,  bearing  on the  toothed
wheel breaks the cirenit and gives the
dots and dashes, as the instrument s
connected in series with the spark coil,

On the window casing is mouned a
buzzer with the contact screw ground-
ed (as deseribed in MoberN ELicrrics)
for testing the receiving apparatus.

Standing upright is my portable re-
ceiving outfit, consisting of one celt
dry battery, auto-colierer, “Rhcostat-
Regulator™ and D, 1. 73 ohm receiver.,
Two binding posts an left are for con-
necting to ground and antenna. Small
switch on top disconnects battery. The
other photo -hows my charging and
lighting switchhoard.

Large 3 1. D, I switeh is a charg-
ing switch of mv own design which,
when thrown to right connects four
5. L. Co. tvpe R. IZ. storage batteries
in parallel and at the same time con-
nects the five 100 \. I[. Edison bat-
teries to the storage cells which be-
gin to charge them. On throwing to
left it disconnects the Idison aud
throws storage batteries in series and
may be used for lighting, running coil,
ctc.

D. P. S. T. switch is main switch,
directly above is a 5 amp fuse block
for protecting the storage batteries.

S. . D. I switch is for changing
the connections of storage hatteries on
ammeter so [ can sce (when charging)
how much current goes into cells, and
when discharging how much cnrrent
goes out.

S. P. S. T. switch connects dvnamo
with storage batteries so [ can also
charge them with the hand power dy-
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O the top of table are ~hown
S lbreom bavernies, tone R storage
Paiteries v oo Ome ineh <park
conl vk be Lol v mivselry boz-
Sorond deccirerer, ad telephone mag-
neice O elee o est el s polar-
ol hell onwhiel rines thronglt over
Lo olins swwinelt [ nse for testing out
Moo nneeinon o with nieaceto,

Cnn nirst =held, heginning at the lert
e~ coherer town makey Rex
moter bell and bnzzer electro-magenet,
spoark wap <tand twith spark passing
between ballst also two  zine  tipped
Drass rads Tor climging into zine gap.
Sl Grenet battery, another Rex mo-
tor and S, 1 753 ahm bell receiver,
~ Om top sheli, beginning at the left,
1s rack with large and small incandes-
cent Tnps, three velavs of ditterent re-
sistances,  Fdison spark cotl, automa-
tic cut-ont cror ras-lighting cirenits)
and i sensttve laboratory bhalance. On
outer edee are two Geissler tubes, the
cmne on right containing  {lnorescent
Hequid,

Thatlien

1~ 1

These tubes were lit up when I took
the photo, and show up nicely.

[ also cuclose photo  giving close
view of these tubes in aperation. it
sives a good idea of the discharge, and
alzo shows the laver hight nicely,

The 15 [0 Cals svsiem of lichting
with  Edison and storage batteries s
very ~atisfactory, b oam now fighting
mv boratory, hed soom, amd cellar
aned expect toomsiadl liehts all over the
e e the near mtnre,

Iteo nse the current 1or perating
my ~park coti, o notars, ot
Woest Reading, Pac Wl L

[IONORABLE MENTION.
Ficlosed vou wil tind a0 photograpin
aof my electrical laboratory, | have made
most of the instrinments myself. "[he ap-
paratus consists ot Jdyvnamos. motors. tele-

W,
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graph, telephone, hells, Batteries, light<,
mduction Levilen jars, tools and
numerons other tings which T owill de-
erthe Jater. e tools consist of a car-
petiters” <ot and anron working onene,
part af which may be seenat the Tower
tent Baned corner aund center or the pie-
ture,

I have severad medical mdnction coils
which T made myvself, Two may he seen
cm the heneh near the toolse The hights
which are seen at the top ot the pctire
are nscd Tor allunmaton avd  expers-
ments,  Some are on the switchboard ana
nthiers are onoseparate crrctits, {he

l'lli].\'.

switchboard controls a set of 12 dry bat-
teries in series and parallel, cight chromic
cells, and three storage cells, which
made myself.  The other switches ¢ n-
trol various things, and the rheostat 1s
also on this board.  The «ix point switch
in the lower right hand corner controls
the dry celis. The telephone seen at the
side of the switchboard is part of a svs-
tem which connects with those of three
other hovs who are also interested in clec-
tricitv. The telephone lines may be scene
on the left’side of the picture along the
wall.  The alternating bells seen above
the phone are used tfor calling or testine.
Ihev were made by myselt as was at-o
one of the hattery heils seen below,
also have telegraph instrmnents whl
cantot Le seen which | have on the sine
lines. At the left of the pietare are sov-
eral small Tattery moters, dn the cenoer
1T o the Case Is my direct current
dvnamo metor which s moe by oa lacee
Dievele wheel, 1 nrted areversmg arnie-
nre g e stede teld switeh onoe
dther side of this mav he scen adternat-
e dvimios which L oconsirneted 1o
old telephone generators, 1 oalso hay
veneritor which iz used tor calling 1,
the telephone <svstem aned  Tor testies,
[owa, Toso N Wanroy
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Queries and questions
published free of charge.

the benefit of all readers.

pertaining to

mind when writing, as all questions wiil bo answered either by mall or in this department.

[f a quitk reply is wanted by mail. n charge of 13 «ents Is made for each squestion.
of calenlatlan  and
TiE OrAciLg has no Hxed rate for such woik, but will inform the correspondent

information requiring a larke amount

promptiy as to the charges involved.

Nome and address must aiways be glven
question xheet must he nsed; not more Lhan three questions answered at one lime.
paid to letters nut observiug above rujes.
1! you want anylhing electrical and don’t know where to get it,

Intormation free.

such

[
L]
5
«
'S
! remuneration.
[S
y
o
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AUDION.

Jous H. Van DBruntT Missouri,

(210.)
writes:

1.—\Where can an audion detector be pur-
chased?

A. lL.—Radio Telephone Co., No. 19 Ex-
change place, New York City.

2 __\Which is best for receiving, a verti-
~al or horizontal acrial, composed of six
aluminum wires?

A. 2.—We consider the compromise an-
tenna to be better than the vertical or hori-
zontal.

3 —Give receiving radius with following
instruments: i3. . Co. var. condenser.
1.700 ohm receivers, “clectro™ lytic detector,
24000 meter tuning coil, water pipe for
yround, aerial a 32-foot pole on a {0-foot
barn. Instruments in small house on top oi
harn.

Ao 3. =300 to &0 miles.

t.—I[s the Government
uperation?

. L—We presmme yon niean the new
Government station in Washington. [f se,
no; it is in the process of construction.

TUNING COILS.

250y Ropert CnEewvister. Colorade, asks:
l.—Are tuning coils that are wound on

station now  in

metal less etficient than those wound on
wood?
\. lL—Yes.

IR.—Does the metal cause any magnetic
etfect?

A. IB.—If the mectal on which the wire
is wound is magnetic itseli, yes.

2—Can the tantalum tilament from a
lamp be used in an clectro-lytic detector?

A. 2—Not with the same clectrolyte,
but by using mercury in the cup you have
a tantalum detector as described in the is-
sue of October, 118,

1.—The platinum point an my clectrolytic
interruptor is rapidly caten off when I
operate my coil. [low can this be stopped?

A. 3.—There is no way in which the eat-
ing away of the platinum point of the elec-
trolytic mterruptor may etfectnally be stopped
hut a large capacity condenser shunted
around the interrupter will probably keep

in all

the electrical nris addressed to this department will be *
Omly nuswers to inquirles nf general Interest will be published here for
Common questions will ba promptly answercd by nall.
in account of the larke amununt of Inqulries received. it inay not he possible to print all the
answers in any one lssue, as cach has to take its turn,

Correspondents should bear this o

Special

labor eannot be furniahed without

letters.  When writing ounly one side of

No attentlon -

Tug Oracls will glve you

G AGAEG A GG PG AN

the point in a little better shape and it will
not wear away quite so rapidly.

AERIAL.

(251.)  Naru. . Rowertson, Jr,
svlvanm, writes:

1.—What size wire should [ use on an
aerial 10 feet from the ground and 20 feet
in length, using three wires eight inches
apart? Should it be bare or insulated?

A, 1.—No. 14 bare aluminum wire.

2 —low far would [ he able to transmit
messiees with the acrial described above
and a l-inch E. I. Co. coil, a zinc spark gap
and a key and a 6 U. storage battery?

A, 22— to 10 miles.

3. —Ifow far would I be able to receive
with the acrial described above and the fol-
lowing instruments:  Aunto Coherer, Rheo-
stat, 79 ohm Recciver?

G.—25 to 50 miles.

PERIKON DETECTOR.

(232) 7. Cuererint \INTTEMORE,
sonr, askse

I.—\\Vliere can 1 buy a “Perikon Detect-
or' s deseribed on page 105 of the June is-
<ite of MonkrN ELectrics?

\. | —Radin Telephone Co., No. 49 Ex-
clianue place. New York City.

2--\What is my receiving radius with:
Double slide tuner. 2000 ohm receivers.
varmble condenser, tfixed condenser, poten-
tiometer. 50 toot, four-wire aerial on top of
i Ivocfoot house, and clectrolytic detector,
perikon detector. or silicon detector?

\. 2—x00 to 1000 miles.

1. —\What sort of an instrument is used on
page 108 of the June issue of MoperN ELec-
TRICS. fugure 57

A. L —A variable tuning transformer.

14 K. W. TRANSFORMER.

253y R. \. McCreery, California, asks:

| —Is it necessary to use an interrupter
with the 15, 1. €Col's new 4 K. \W. trans-
former coil or not?

A. l.—Yes: this coil works a great deat
hetter with the clectrolytic interrupter even
when used on alternating current.

2—IHow far could I send with above coil.
}wlix). and an aerial 50 feet long and 50 feet
vigzh?

Penn-

Mis-
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A, 2 —Approximately 100 miles.

. —Please give diagram for using the
“Electio” transformer coil, helix., zinc spark
<ap and condenser.

. 3.—Diagram given below.

WIND AND WIRELESS.

¢254.) J. K. Jones, Pennsylvania, writes:

l.—Does the direction of the wind have
any influence on Hertzian waves? I know
that when the wind blows a certain direc-
tion that sounds from the direction of the
wimd are heard more distinct. Does the
wind affect the waves in a similar way?

A. 1L.—No, except that the wind rubbing
auainst the aerial generates static electricity
sometimes when connections are favorable.

2 —Plcase inform me where [ can pur-
chase Nos. 14 and 16 bare copper wire; the
number of fcet per pound, and also the cost.
Fhe wire is to be heavily tinned for use on
aenals,

A 2—1We would advise you to write to
the Electro Importing Cn.. New York City.
RECEIVING CIRCUIT.

235.) Howarp A. CorsoN, New Hamp-
<lure, writes:

+.—Please give a diagram to connect fol-
lowing  instriuments: Tuning coil, tuning

transformer, variable condenser, silicon and
slectrolytic detector, 1,000 ohm recejvers,
N, lagram given helow.

1.—D

. —lHow far would the above receive with
1 o3-foot aerial 150 feet long?
. 2500 to 800 miles.
WIRELESS QUERIES.
236.) JouN \Varters, Jr, Illinois, asks:

A

i‘l
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" —From how iar can | pick up messages
wth two 10 ohm receivers, a non-induc-
ive potentiometer, two tuning coils, one
2100 meters and the other LL69) meters,
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with two variable condensers of the re-
volving kind connecting them up as in dia-
gram and using an electrolytic detector and
carborundum detector?

A, 1.—)00 to 500 miles with aerial 50 feet
high; 500 to 600 miles with 100 foot aerial.

2.—How far can [ send with a 250 watt
transformer with Leyden jars, helix and
spark gap?

A, 230 to 75 miles.

d.—Is an anchor gap to any advantage?

\. 3.—No; it is distinctly a disadvantage
as set forth in the article by Mr. Austin,
“lints for WWireless Ixperimenters,” pub-
lished in our May issuec.

4—How is hot wire meter connected?

A. 4.—In series with the aerial.

RECEIVING DISTANCES.

(257.) Freo L. O’CoNNER, Massachusetts,

writes:

1.—Will you please tell me how far I can
receive with an aerial 20 icet high com-
posed of four wires 8 inches apart, a2 home-
made detector, receiving condenser and a
1} ohm telephone receiver?

L.—About 20 to 23 miles.

2—IHow far could I reccive it [ used a
single slide tuning coii?

AL 225 to 50 miles.
WEHNELT-CALDWELL INTER-
RUPTER.

(238.) Josern Sy, Jr, Ohio, writes:

I.—Which would be the most sensitive
and efficient for wireless, twa 1,500 ohm re-
ceivers wound with No. 10 wire or one 3,000
ohim receiver wound with No. 50?

A. L.—The two receivers. because both
cars are covered up and all outside noise
is exclnded.

2.—When using a 1-inch cnil in connee-
tion with a Caldwell-\Wehnelt interrupter
o HO volt enrrent, is it necessary to use
an impedince or resistance coil?

A, 2.—No.

3—Why would not No. 29 S. S. C. wire
do for a tuning coil?

Ao 3—TIt will do. Tn fact, almost any
~ize wire from Ll to ) wiil do for a tuning
coil, but we have found No. 2t B. & S.
sauge to give about the hest results.

WIRELESS QUERIES.

(239) \Vau. CLark, New York, asks:

L.—What would be the sending radius of
an outfit consisting of one 145-inch coil, one
set_of adjustable condensers, one sending
lielix, and one adjustable spark gap with
aerial 40 feet high, 40 feet long, consisting
of three aluminum wires one foot apart?

: 1.—5 to 8 miles.

2.—What would be the receiving radius nf
an outtit consisting of Ferron detector, two
1.00 ol telephone receivers, one poten-
tiometer, one lixed condenser and same
aerial?

AL 2900 to 300 miles.

3—Will the sending outnit a%ect my re-
ceiving outfit if both are on the same table
when in use?

3.—No, if the instruments are prop-
crly comnected.

t.—Would my receiving cutfit work bet-
ter with clectrolytic substituted for Ferron
detector?

A, 4—Yes, a great deal; even as much
as 50 per cent.
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GERNSBACK INTERRUPTER.
260.)  Lee Rownass, Hlinots, asks:
—Will the “Gernsback  Electro-lvtic

interrupter” work successfully with a one-
narter K. W. transtormer?

\. L.—Yes, il the transformer is of an
1.en core type; but it will not work a
losed core type, nor will any other inter-
rupter work it,

2—Will the K.
‘ransformer work successtully on
A C. curreat?

\. 2—Yes.

L—Will the inclosed wire be all right to
‘t-e from my instruments to the antenna?

\. 3.—No: wire is not large enough; it !
wanmon famp cord, We would advise )un
<, use large diameter “Pirelli” cable, or
ther high grade cable.

TUNING COIL.
Lester Mavers, New York City,

1. Co’s one-quarter K. W.
110 V.

261.)
Alites:
~—\What kind, <ize,
.- the wire of the 1. 1.

number and length
Cuo's large tuning

i?
. =1L I Co’s large tuner is wound
vith about L0 fect Noo 29 B, & 8. gauge

cameled wire,

2 —Of what s
Teodimensions?
A, 2—1lard woad,
1o hes tong,

the drum composed and

ieneh diameter, 12

L—The dimensions and composition of
e erds
\. S— Paratimed hard vond 63 inches

nedies wide,

INTERRUPTER.
202) 0 Fverear G ciaN, iNansas, writes:
—\Waonkl the enmiciency oroan aenal be
reased by placing <harp nomts along the

res

A, =N

L=t Lectrodv e Saterrupter be
crated with o hadtery creme or, say, 4
Its?

\. 2. Na. Nno
rks well helow
L—Conhd the aeral
ctehed by AW T New
APTL a0, Teeeine NIes 3ges

clectraivuie interrupter
AL \an|[<,

vieseribed  amd
Yok, query N,
M ailes?

4o Yes by rarainge e trnle higher.,
MICA.
230 Hawern O Melipeny, o, asks:

—1~ nmea and asinglass the same thing?

. L—Yes.

2—\Where mayv ~olid hrass balls from 14
o4 anches in diameter be obtained; also
~ouere may chomte be obtained?

\. 2—1lectra lmporting Co., 3G Waest
goadway, New Yaork City.

.—Can Noo > magenet wire he used in-
cead of Noo 6o tie Tesla corl by Austin in
~rptember munber of MoperN  Lprenes?

A, S—\VYes,
POTENTIOMETER.
200 W, Tareorr, New York, asis:
Wittt resistanee ~imld a potentio-

Cter for witeicss fooenmy hiwves

AV D g Son s
DA —U - e o baneh spark coaioand a in-
o1 acri, to what extent wall my sending
ance ererscd by saortime ey
Voat 'l severs e omd®

ELECTRICS

-1
Pl

. 20 —About 0 per cent.

2B.—A sending helix?

AL 2B.—About 25 per cent.

S.—How should the sending helix be con-
nected in the circuit?

: J.—Diagram given helow.

iy

. sls
T

M_E.
G =
275 VOLT CHARGING CURRENT.

(265 W J. Sauersrey, Pennsylvania,
writes

1 1f T connect three 32 C. P. 275 V.
Lamps, as shown in diagram in question 131,
Tannary issue, can [ charge a Royal 6
o\, 1L <torage battery? ‘The voltage on
line is 270 direct current,

\. I.—Yes: vou must nse about 10 G

o Lunps comnected in the same way in-
SReY | nf three.

20 \What s

thromeh limps?
2 fhe voltage 15 not changed.
2 WATT TRANSFORMER.

Va1 R Lacerrmincr, Pennsylvania,
writes

1= the olimensims  of  the  250-watt
clased  core transformer, as described
MewrrN B rries of the April issue, M9,
be inereased to twice the dimensions as
deserthed, will the ont put he twice as great
amd fonr hies the dimensions four times
s ourent’

1. Yes approximately.

2 AVhat size transiormer shonbd bhe used
for sendimg wireless messages for a dis-
fance of about  fon nnles. using  80-foot
aertal?

\. 2 —': K. W. jor rezular work under
Al eonditions. 11 only intended to be used
mnder what is known as good wircless con-
Jitions or over water, 'y Ko W.o will snf.

the voltawe after it goes

hee,

WIRELESS STATION.
(7S Sirern, New Jersey, writes:
I.—Kimdly miorm me where [ may ob-

tain roll anformation and  all details  re-

gmired to hinld a wireless station as [ am
ahont b dooso. .
v 1 —\We would advise vou to write to
any or onr oadvertisers.
LAMP ON SPARK COIL.
ok Raren Haten, Ohio, says: )
1 Can 1 licht an incandescent bulb with

a1 pejuenon cord that will wive a two or
three mum. spark?
I ~Yes, von o ecan set tie pecnliar hlte
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vlow in the bulb with almost any length
spark.

2.—TI would like to purchase a book on
electricity that would be an aid to one de-
siring to become an eclectrical engineer.
What would you recommend?

2.—We would advise you to write to the
American School of Currespondence, Chi-

cago, [l
WIRE FOR TUNER.
'((‘369.) IEnwakp T. CuarrrLr, Michigan,
asks:

L.—Does it matter the size wire that the
tuning conl is made nf?

A\, L—Not particularly within certain
limits.  For further information we refer
you to query 25K,

2.—IHow far could T send with a 68-foot

aerial, 1-inch spark coil, inductance and
proper receivina instruments?
A, 2.—3 to T iniles.
WIRELESS TROUBLES.
(270.) A, R. BENEPICT, New York,

writes :

1.—My aecrial is situated on a hill and I
have two copper wires, No. 1}, 30 feet long,
and poles are 30 feet high; building is about
30 feet below the hill, which makes the to-
tal height of aerial ahout 60 feet from the
level of the ground. [ am a distance of 75
miles from New York, and [ think that I
could pick up messages that distance. My
ground is a zinc 4 square fcet. | have the
following: Tuner wave length 1,600 meters,
“Llectro Lytic” detector, rheostat regulator,
75-ohm telephone receiver, fixed condenser.
Will you advise why this outfit does not
work?

A, L—Your instruments are properly
connected and the only possible explana-
tion we can give of your trouble is that
your ground is not good. We would sug-
gest that you use a water pipe for your
ground. [f it is impossible to do this, you
should use a plate or a piece of netting
containing at least 12 to 20 square fect sunk
about 4 to 6 feet in MoIST ground, or if
you have water. just as a brook or a river,
within reasonable (istance put your plate
on the bottom of the stream. \Ve think
this will overcome your difficulty.

DYNAMO.

(271.) DoNALD GastoN. California. writes :

[ have the parts to a dynamo and [ want
to get, if possible, 53 volts and about 3
ampercs.  The armature is 3 incles long
and 134 inches in iameter and has twelve
slots. VWhat size wire shall I use on the
magnets and what size on the armature to
get the voltage mentioned?

\.—1t is impossible to get such a large
output from a machine of this size; about
the hest you can et is 10 volts 3 amperes.

AN OLD QUERY.

(272) B. H. Martrmies, New York, asks:

L.—With a tunable outfit, both receiving
and sending, can the same aerial be used
for both? It it has a D. P. D. T. switch,
the center posts being connected with
acerial,

\. l.—Yes.

WIRELESS NEW YORK TO PITTS-
BURGH.

(213.)  Gus Sachs, Pennsylvania, writes:
L.—\Would like to know if I could hear

MODERN ELECTRICS

New York high-power stations in Ditts-
hurgh with following apparatus, which [ am
now assembling and preparing to put up:
Aerial 80 feet from ground on one side amld
10 fect on the other, electrolytic dctector,
tuning coil and condensers, potentiometer
and two 1000 ohm phones? The instru-
ments will be about 50 feet below hiuhest
noint of aerial.

A, L—Yes, if you raise your acrinl 75
feet instead of 50 feet above the instru-
ments.

2.—Are there any amateur stations in or
around Pittsburgh?

. 2—Yes, a great many. \Vrite to the
W. A, O. A for list of names.

HEAVY WIRE COIL.

(271L) Crarexce B. Dirts, New Tersey,
writes :

L—I have a Rhumkorff coil and would
like to know the length spark it will give. [
do not know the exact size of the secondary
wire, but I think it is No. 33 B. & S. gauge.
The dimensions are as follows: Diameter
of core, 34 inch; length of core, 7 inches:
length of secondary, 3 inches; diameter of
secondary, 3 inches; condenser, 5x 7, com-
posed of 60 sheets of tinfoil.

A, L—With the proper voltage and am-
perage through the primary the above coil
should give a l-inch heavy spark.

2.—What voltage and amperage would be
required to give full spark?

A, 2.—6 volts and about 5 amperes.

3.—How many miles would this coil trans-
mit messages with a zinc spark gap, send-
ing helix and aerial 40 feet high and 30 feet
long composed of three strands of alum-
inum wire?

A, 3—From 5 to 8 miles.

K. wW.?

275.) AveraN A, Avuscoy,
writes:

I.—What is meant by “wave tuning?”’

A. 1.—The alteration of the cffective
length of a given antenna by the variation
of the sliding contact on a coil thus adding
to or subtracting from the antenna the turns
on the said coil.

2—IFow can you make a ground switch
for an aerial?

. 2—\We refer you to query 219 in the
May issue.

3.—What is meant by the letters K. \V.?

A, 3.—The letters K. \V. stand for kilo-
watt. Kilo is a French word which stands
for one thousand. \Watt is the clectrical
term for the product of the voltage and
amperage, .\ kilowatt is 1.000 watts,

+.—\Vhat is-a relay?

A, L—If a current is tno weak to close
an ordinary sounder or other instrument a
relay which has a more sensitive adjust-
ment is interposed in the cirenit, which,
closing local circuit, operates the sounder.
The weak current is thus relayed.

California,

Did vou not write us some time ago
for a binder to bind M. E.? [t's out
now: 50 cents cach. Seud for it before
the supply is exhausted.
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A HANDY GROUND CLAMP.

A shmple, vet handy, ground clamo
can be made for the small sum of 10 or
15 cents,

An ordinary skate clanp, which can be
honght at almost any hardware or toy
<tore, forms the clamp proper.  The
hinding post, which was obtained from
an old exhausted dry cell, is fastened
into the slit in the clamp, as shown in
Iig. 1. ‘The gronnd clamp is now ready
{or use and all that the experimenter has
to do is to fasten it to the nearest water

’ GAS PIPE
| :
f 'f& ml
BivoiNG
) PosT
H
ME. -FlGg 1-

vr gas pipe by cither a skate key or pair
of pincers.

(Contributed by Riciakp
and Grovier CHRISTERN.)
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2 Yibration
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CLASSIFIED ADVERTISEMENTS.

Advertisements in this columu 2
cents a word, no displav of any kinl.
Pavible in wdvance, stamps not accepted,
Count 7 words per line. Minimum, 2
lines. Heavy face type 4 cents a word,
Minimun, 3 lines,

Advertisements under ** Wireless "
5 vents a word. Minimum,  lines.
Wireless books and blueprints not listed
under ** WVireless " 2 cents a word.

Adiertieements for the \ugust issue must
be in war hande by July T3,

FLECTRICAL APPARATUS.

STUDY ELECTRICITY AT HOMB—A complete
slectrical course at homae, cootalnlog 30-page detall
book, 220-page text-book. 200 experiments and
over 100 pieces of apparatus. Price, complete, only
$8.60. Catalogue “M. B, 9. explsins this and
other remarkable offers. Thomas M. 8¢ John, 848
Ninth Ave., New York.

When writing pleene mention ‘‘Modern Electrics.”

POLARITY [INDICATOR and current detector.
Every electrical student should have one at this re.
markable price. 0.25 volts, 65¢c., prepaid anywhere in
North America. Other voltages on application. Bon-
ney, Westminster, Mass.

_When writing please mentlon “Modern Electrics.’

;B:ATTERY AMMETER. Beginners® course in elec-
tricity. spark coil, 4 inch. Carbon plates, etc.
Lloyd P  Foster, Ashland, Ky.

When writing please mentinn *“Madern Flectrion."
GRAPHITE RODS. Any resistance, %c., 3 for 50c.
silver. Your last chance; for 30 days only, C, E.
Ilale, 644 W. King st.,, Decatur, III

v —
When writing please mention ‘‘Modern Electrics.'*

ELECTRICAL BOOKS, BLUEPRINTS, ETC,
smorir i, Coniiatdy SEIOT S prind
A. C, Au-‘lln. Jre. ilubr:?le.l( ;:lnhl:.'.yv.c.?.de"

When writing pleane menting “‘Modern Hiectrica.”

INSTRUCTIONS IN WIRELESS TELEGRA-
PHY, 25 CENTS. Tells you how to make your
own spark coils, relay, coherer-deccherer, tapping
key, ete. Complete instructions. no red tape. lec.
trical Expenmentgrl' Su?ly House, Dept. A, 623
Wells  street, ealers and manufacturery
of wireless apparatus and electrical novelties. Send
3 cents postage for illustrated catalog.

When writing please mantion ““Modern Electrics.'”

? WIRELESS ?

Of course we have It. Coherers, Detectors,
Auto « ohererns, Hheontats, Niatle Machines,
n fact att the Flectirieal ¢ Kniek-knacks* you
have been looking for, All apparatus carried
In stock In Se, b.ouls, Why pay freicht and
:::r'eo-;:cv'm :ﬂ:oodl:'rrom“lze East? Come

aver our stock, HANCE EL
CO, Olive Ntreet, S, Louls, Mo.r ECTRIC

_When writing nlease mention *Modern Fiectrica.s -
, A CHOICH STOCK and the finest assortment of Wire-
less l‘elegranl! supplies for the experimenter and the
amateur in Philadeiphia. we Can save vou money on ail
these Roords and shall he only too pleased to demonstrate
and explain vou the philosophy and working of the ap-
paratus’ tuners, detectors, condensers, high resistance
phones. coherers, etc. J. Eltiott Shaw, 32 Arch st.,
Philadelphia, Pa

When writine plense mentlon “Modern Elecirica

WIRFLESS. New England wireless amateurs can
obtain high grade wireless goods from me. All sup-
plies kept in stock. . All matertal guaranteed. Send
2.cent stamp for printed matter on New Detector.
Springfield Wireless & Morse Institute, Room 81,
4768 Main street, Walker Building, Springfield, Mass.
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YOU BET

we have all up to date wireless supplies, We
carry more wireless goods for the munteur
than any other hoiese on the ¢
express and frelght, when y¢
goods right here at right pr
Tuners, Condensers, spark (¢
4 Inch wpars, 1l
statie muchine
y*u want.
AULSEL
san Frane

When writing piease mention "Modern Rleciricn.'

SPECIAL PRICES, Lo ohm wirreliva receiver,
double pole wpecial diaphragm, $L.75.  Leoather vove
cred headband, single, e, ; double, $1.0), *~eqlen]
in Point”  cloctrolytic  detector, §2.u, “Felipse™
double slide tuning enil, $3.00. Sending helix, 430
meters, $2.35. National” condensers. srceiving, e.;
sending, 5¢.  Morse, Continental and Navy Cuodes,
blueprint, 10e.  “Wabro™ metal for cpark gaps, S
Wireless  telephone transmitter, 3125,  Waterhouse
Bros., Bourne, Mass.

When writing please mention '~Modern Electrice.”

1000 OHM _WIRELESS RECEIVERS SENT ON
TRIAL. 3175 cach. Very semsitive and efficlent.
New wireless etector: the best yer. Send stamp
for circulars.  Aklen Wireless Cn., Campello, Mass.

When writing please mentinn “-Modern Electrica.™

WIRELESN BARGAINS, Zincite and Copper
Pyrites, S0c per vet. 1irass Cups siiver plated
for monntinge crysia's with solder, 10¢ each.
N0, 3@ 8, =, C. IRON wire for Marconi Magnetio
Detector, 3ue per ounce. No. 30 (1 1=3 mily
S, N, covered copper wire for high resistanee
phones. @%¢ for spool contalning exaectly
1000 ohms, Wollaston wire, Q00%, 13¢.
QDONOL, 23¢; silicon fuxed, Iarge plece ilec.
Molybdewnite, more seust* ive than sificon 10¢
large plece. Gr-nhite carbon ¢ plforelectro=-
Iytle deteetor, 20e, seleninm metat in ntleks
for selenium cellx, Iargke piece, 230, Stamp
(o 120 pR&® catalag. Electro Importing Co.
ROz West Broadway, N, ¥ ey,

When writing please mentilon ~Mwiern Electrice.”

FOR SALE,

TELEGRAPH INSTRUMENTS. Fer Sale. nume
ber two Omnigraph, with two extra s ts dials, uil
new, cost seventeen dollars.  Three sets learners’ tel-
egraph instruments, cost scven fifty, “ixteen dollars
takes all. E. D. llooey, Milwaukee, Wis,

When writing pirase mention '~Moders Electrice. '

FOR SALE, one 500 watt air cooled transformer;
price $1.00; 110 volt sec.. 6 volts $9 amps., or 12 volts
10 amps. ; first class; price, $9.00. II. Rickard, R. No.
2, Keokuk, lowa.

When writing please mention * Modern Eleetrics.*

FFOR SALE. Wonder dynamn, 3$3: aater motaor,
33; storage battery, G-voit, 1-amp.. $3; New De-
parture mwotor. $1: <park balls, 31; all in fine condi-
ton. W. B., 371 Johnson st., North Andover, Mass.

When writing please mention ‘‘Modern Electrice."

FOR SALE.—200-mile wirclise station, with 2
X. W. transformer, cvery way complete: no play.
thing.  Cost %135, vours for 373 Partenlars free.
largain for right party. A. J. Colmey, N. Main st.,
Canandaigua, N. Y.

When writing pieass mentlon “*Modern Electrics.’

- 354.00 PFR DAY
g e CAMERA-SCOPE

Al we eatt provest,  Anvone .. operate ot
Makes o finished Lutton photoxraphs a -
we, Price ol Camera seape, with supplies for
nking S0 pictures censmgh o pav for the
vomplete oattits = 23,4000, Extra fmttons =1
ver hundred: extin tr:oues, 31w per o=+,
RBeindependont and miche o ¥ ior vonrselt
Write teday,

. w. §. MOUNTFORD,

1004 MA'DEN LANF, NEW YORK, N, Y.

When writing please mention ‘*Modern Electrica.'*

“When writing please mention “Modern Electrica.”’
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Webster’'s New $3.50 Encyclopedic Dictionary FREE with each of the first 100 orders
IREMENDOUS PRICE REDUCTION—an overwhelming bargain—aa extraordinary HALF-PRICE offer

MAGNIFICENT 1909 EDITION FRESH FROM THE PRESS

OF THB

New Americanized Encyclopedia

First in Wealth of Learaing, First in Weight of Authority, Latest in Date of.Publication

Fifteen mpssive volumes, sumptuous binding. 10,000 double-column pages. 100 superb pages.
37.000 biographical reterences, hundreds of illustrations, colored plates of lhe rarest beauty.

Secures .
ALWAYS the GREATEST in the World l OO the Set A Home University, A College
TODAY the CHEAPEST inthe World ¢ Education, A Huge Library

Sent Free for Examination

The King of all Encyclopedias, at prices never before approached

You have always meant to get an Encyclgredia—cvery intelligent man does. NOW IS THE TIME. The
possession of this latest and greatest of all ENCYCLOPEDIAS puts you ten years ahead of your less enterpris-
ing neighbor. Other books tell you about ONE thing; this iclls you EVERYTHING. It covers cvery phase
of human knowledge, discovery, experience and beliet. 1t records cvery step in the stately march of human
progress. It covers all cpochs of literature, all forms of government, all systems of religion. All gallant deeds and
stirring scenes, all victories of brain or brawn, all marvels of scicnce and invention, all the glorious achieve-
ments that have made history luminous and civilization possible are found in the ten thousand tceming pages of
these splendid volumes. Can YOU afford to do without it?
o fhe most brilliant thinkers of the century are enrolled as its contnibu-
[ts MatChleSS AUthOﬂty- tors. Its writers inchule such men of world-wide fame as Matthew
Arnold, James Bryce, John Morley, Andrew Lang, St. George Alivart, Canon Farrar, Edinund Gosse, John
Stuart  Blackie, Leslie Stephen, lidward [Freeman, lLord Kelvin, Robertson Smith, Sir Norman Lockyer,
Tliorold Rogers, Saintsbury, Swinburne, Simon Newcomb, John Fiske, Cardinal Gibbons, John Bach Me-
Master, Admiral Melville, Thomas B. Reed, Carroil Wright; and these with hundreds of others cqually
fn‘mo\llls lgivfl.it an authority so overwhelming, so incomparable that it reigns without a rival in the rcalms
of scholarsnip.

Our 1909 lidition is fresh from the press and contains

Incomparably UPTO Datc-evenu as recent as the clection of President Taft, the

latest airship flights of the Wrights and Zeppelin, the rcturn of the United States Fleet from its L
momentous world-voyage and the great Italian Larthquake. JuLY
1 H To c¢mphasize the issue of the 1909 cdition of_ this

Spe(:lajl Half Pncc Oﬁ-er- magnificent work we are making for a limited time COUPON
only a special introductory offer at just ONE-HALF the regular price. The cloth sct we The
price at $37, the half morocco at $46. Moreover, with cach of the tirst hundred orders to Rooklovers®
reach us we will send absolutely FREE Webster's Iiuge New lincyclopedic Dictionary, Society
retailing regularly at $8.s0. It is bound in Full Shecp, marbled edges, gold stamped 156 Fifth Avenue
and indexed. This combination of the world's most famous Encyclopedia and equal- New York

ly famous Dictionary gives vou a magnificent rcfercnce library of c¢normons extent

and unmatchable value.

< Sign and mail the attached coupon and we

Send Nn'JIoncy Now. will ship you a compiete set for five days’
FREE examination.  You ¢an return them AT OUR EXPENSE of
they faii to give you cuitire satisfaction. \VWe pay all transportation charges.
Should yout rlesire to purchase, then send us $1.00 as nrst payment and
pay the halance at tle rate of £2.00 per month for the cloth and #x30
per month for the half morocco.

\t these phenomenal prices the  troduee

Do Not I)el.'ly. _tnry scts will vanish like magic. [t s

the -pportunity of . iifetime.  Karich your imnd, adorn your

library, delight “your iamily with this ~tupcindous work.  Write
TO-11AY.  Remember, No risk! No obligation! You pur-

chase only if satisfied!

The Booklover’'s Society
156 FIFTH AVENUE, NEW YORK CITY

IMease send me for
¢xamination prepaid
a4 cumplete set of the
New Americanized En-
cyclopedia in half moroc-
-0 binding at _your SPE.
CIAL ll‘\Y.F-l’RICE offer
of S30.00. §f the set is satis-
factory, | agree to pay upon the
purchase price the sum of $t.00 in
sy within g days after receipt of
couds and $2.50 caich month thereaf-
ter for cighteen months.,  If the books
e not sausfactory, { am to notify you
promptly and hold them subject to your
aeder. Ailso sund me Webster's New Ency-
clopedic Dictionary, which [ am to reccive
hsolutely UREE should 1 retain the set.
Name ..o e e
Address oLl 0B 50aa0AG000006600000

If vou preier the cloth cdition, alter $56.00 to
t17.00, and %2.60 cach month to $2.00.
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Snppose you were present at this Director's meeting.

‘The doors are locked—only men in the room seated at a big table.

Suddenly the Presideat turns, spenking in an ordinary tonue of voice, and sayN: ' Miss Junes, take a note
of this aigreement. please '

A girl's voice, seemingly coming from the corner of the rooim, replies *‘Ves, Sir.”

Youu look arountl—there is no girl in sight, but the President dictates.

What is the wolution of the mystery?

In a corner of the room, several feet away from the table at which the President is sitting, is a small box
fitted into the wood-work of the desk. It isthe marvellous scientific econtomic device called the Dictograph.

[n the illustration helow yousee also an absent director, in another building, hearing every word spoken
at the meetiug, and able to take part in any discussion. T'he speskers, even at a distance of s‘e'vcrul feet from
the instrument, are all able to hear, and be heard while speaking in ordinary conversational tones.

The Dictograph is several hundred per cent. more sensitive to sound than any other iuter-commuuicating
system. It requires neither ear-piece nor mouth-piece. It gathers sound, even a w hisper, and carries it to cone
necting stations where it issucs without the necessity of using an ear-attachment.

A General Mapager can be conslantly in touch with his Department Ileads, Stenographer or Clerks
without leaving his chair, without holding am iustrument in his hands, without a central aperator to listen or
interfere, and can converse simultaneously with one or more in the same way,

Banking Houses, Life Insurance and Mercantile corporations, who have uscd
the Dictograph for a year, are unanimous in its praise and are ordering additional
installations.

The demand is greater than the supply and the National Dictograph Com-
pany is now selling a portion of its treasury stock to provide for an inerease of
its plant and manufacturing facilities.

By writing at once for pamphlet "*No. 339’ you can learn full particulars in
time to participate.  Reservations of 1 to 100 shares, $10 a share, will be made
in the order of application.  No one person may subscribe for more than 100
shares.  No agents are employed.  Orders are received aud information given
thirongh the U. S. Mails and at our offices. Telegraphed applications wil]
he honored swhen confirmed by the first following mail.

N
h55E T MEM £ Q‘TENOGRAP,’

w$o

¥ <

STERLING DEBENTURE CORPORATION

Brunswick Bldg.. Madison Sq.
New York

T s there as coerv indicalion
that this issue will be ovvcr-sub-
scrihed on the opening dayv. lhis

annouucenent ;o nol be repeated.
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No. 2 Recelving Set, with 100 Meter |uner,

Detector-t.ondenser, mounted vn
mahogany base, without phones

$8.00

Murdock Wireless Apparatus

Is the product of the lLargest and Best Liquip-
ped Factory manufacturing Wireless Instiu-
ments and \ccessories 1n the United States.

Head Receivers, Tuning Colls, Transformers
Battery Coils, Detectors. Receiving and Sending Sets
"AREOUR SPECIATIES =

GET OUR PRICES FIRST

W. J. MURDOCK & CO.
10 CARTER ST., CHELSEA, MASS.

When writing please mention

**Modern Flectrice,'*

The Inventor’s Universal Educator

TELLS VLL ABOUT PATENTS,
HOW 'O SECURE 'HEM. IHAS

600 MECHANICAL MOVEMENTS, also
50 PERPBTUAL MOTIONS
Every inventor should have a copy. Price $1.00 by mail.
ALDRESG——
F. G. DIETERICH, Ourey Bldg., Washington, D. C.

When writing please mention ‘Modern Electrios.”

60 YEARS'
EXPERIENCE

Traor MaRks
DESIGNS
CopvRiaHTS &C.
Anvone sending a sketeh and ducﬂruon may
quickly nacertain onur opminion free whether an
mvention i1s probably patentabl Communica-
t atrictly confidential. HANDBD(']OK on ’atents

troe, (Hdest nrem’y for securing patents.
cuts tuken througdh Munn & Co. receive

1
speciul notice, withnut charee, in the

Scientific American,

A handaomely liinstrnted weeklv. T.armest cir-
culation of any scientigo jonrnnl, ‘l'erms, $3 a
year: (our months, $L Hoid by aill nawsdeatera,

MUNN & Co,z¢« 8rosewav. New York

DBraoch Ofce, 628 F 8t., Wasbiogton, D. C.
When writing please mentlon “Modern Electrics,”

O O K. S

We carry the best book assortment in this coun-
try. Qur specialty isto publish clectrical books—
just what you are looking for. !tlere are a few:
Storage Batteries, by A. E. Watson, Ph. O.E.E.

I heory, Construction and Use.  Price postpald,
clorh, $1.50.

How to Nake a 1 -Kilowatt Dynamo, by A. E.
Wat<an. vrofusely illustrated. i'rice postpaid $1.

‘The (ias Engine, tlow to Make and Use It. by
P. B. Warwick, including di ion on gasoli
engires. Price, cloth, postpaid 78 cents,

A BC of Wircless Telegraphy, by E. Trevert.
An excellent book for the amateur, Price post
paid $1.00

New Experimental Blectricity, by E. Trevert.
A book everv experimenter should possess. Price
postpaid $1.00.

X-Rays for Everybody, by E. Trevert. Un-
questionably the best ook printed for the amateur
and experimenter. Price postpaid 80 cents.
These are only a few books trom our large as-

sortment. Send for free list containing over ¢

best electrical books in existance.

M. Bubier Publishing Co., Lynn, Mass.

S K O o B

When wriling please mention ‘‘Modern Electrics.’

GRroBET Swiss FILEs

And Other High Grade Tools

o

o

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

our catalog.
MONTGOMERY & CO.,
103 Fuiton sSireet, New York City

When writing please mentinn Modern Bleotrics.”

lished facta and not promises has carried the

Star Safety Razor through thirty successful years. The expense of large adver

tising space prohibits going into detail in regard to the Star Safety Razor. You

get value in this article and are not paying for the advertisement.

Men who

have used this Pazor for many years, and who have also tried numerous thin
blade Safety Razors, state that THERE 1S BUT ONE SAFETY RAZOR that
gives entire satisfaction—and THAT 1S THE "STAR.”

Catal

sent upom req

KAMPFE BROTHERS. n# Feade St., New York

When writing please mention °‘‘Modern Electrics.”
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Che El-Ti_rnt ;‘-\uuual (Dfticial

Wireless Blue Book

The only book of this kind in existance. It contains the location,
« call letters, wave length, power, etc., of ._=

—

972 Wireless Stations in the United Dtates and Canada

U. S. Atlantic and Inland Stations . . 90
" Pacifiic Shore Stations . . . . 60

Navy Stations . 5 5 . . 51

' Army Stations . . . . . 50

*  Revenue Cutters Station . . . 22
Navy Vessels Stations . . . . 185
Hawaii Stations 5 . . . . . 7
Merchant Vessels in the atlantic. Pacific & Great Lakes - 350
Canadian Stations . . . . . 39
Cuban Stations . . . . . . 3

115

Total . 5 972
If you hayve a wireless station this book will be invaluable to you. When receiving
inessages you will know at once where from they originate. NO MORE GUESSWORK as
heretofore.  The Wireless Blue Book creates a new interest in wireless as it enables every experi-
menter to accurately estimate the range of his outfit.
It took four months to compile the data of the Blue book and it is warranted to be correct
in every respect.  YOU CANNOT AFFORD TO BE WITHOUT IT.

§=F~| PRICE, 10c BY FAIL.|  Cash or stamps (only U. S., no foreign ones) taken

U. S. Amateur Stations

Modern Electrics Publication, 84 W. Broadway, New York

When writing please mention ‘‘Modern Electrics.’*

Wireress anmmuniratinn'

OW is the time to engage in the study of the new art of
wireless. The demand for trained wireless operators is
growing constantly. The recent government action has

increased the demand 100 per cent. Salary of trained opera-
tors ranges from $15.00 to $40.00 per week.

The
American Wireless Institute

is the only universally recognized school in the world for the
teaching of this art.

Applications Now On File For 100 Expert Operators

Come in and be one of the first to take a position in this
new field that offers promotion, good salaries and boundless
opportunities. Descriptive matter free on request.

Address Nearest Office
27 WILLIAM STREET % UNIVERSITY BUILDING
New York, N. Y. ? Detroit, Mich.

When writing please mentlon **Modern Bleotrics.”
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Wireless Apparatus
1¢ K. W. Mountedin Mahogany Cabinet $75.00
Oscillation Transformeraions - - 15.00

I'hese transmitting sets mounted or unmount-
ed, n sizes of I K. W. upwards are fully equal
1o commercial installations of similar rating.

Of their many exclusive features, one fact
stands out pre-eminent—that fact is absolute
reliability.

An illustrated catalog descriptive o1 wireless
apparatus of distinctive ment will be mailed on
reqquest.

CLAPP - EASTHAM CO.
730 Boylston St., Boston, Mass.
IHHENRY MORTIGE, 24 East 21st Street -

Representative for New York Citv
WAGNER ELECTRIC MFG. CO.
McKay Bldg, Portland, Ore.

Western Represantalive

Whes writing please

——

) o P i
TR
Irll-"h]'iln 1]

Type A. C, C. Transmitting Set.

mention ‘"Modera Dieotrica.”

Wireless Experimenters

Magnet wire single silk in sizes from Nos. 29 to
40 at greatly reduced prices wound on spools in
(uantities desired.

Secondary windings of any size wound to any
specification, prices on application.  Have a lot of
condensers suitable to be used with 1 and 2 inch
spark coils, while they last 50c each. 1 also carry
everything in wireless. Send 2c stamp tor catalog.

Spark coil for sale giving 38 inch spark on A. C.
and 24inch on D. C.” Very finely finished in Ma-
hogany wood with first class condenser. Heavy
platinum contacts suitable for wireless or X-Ray
work. Price complete $480.00. For photographs
and particulars apply to

M. TANENBAUM, 728A Broadway, Brooklym, N. Y.

When writing please mention ‘‘Modern lloo(rlm;'
That Protect

PATENTS &%

WATSON E. COLEMAN,
Registered Patent Attorney,

Advice and Book Free; Highest References;
Best Service.

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

When writing please mention '*Modern Electrics.”

3*Ten Days’ Free Trial

allowed on every lucycle we sell. We Ship on Approvsl
and trial to anyune in U. S. and prepay the freght.
you are not satisfied with the bicycle after using it ten
days ship is back and dun't pay a ceni

FACTORY PRICES s ot dmy 8 bleycle or s

pair of tires from anyone
at iy prece until you receive our latest Art Cataloge
BB of Lizh wrade bicycles and sundries and learn .ug sn-
vices ADA marvelons new specyal wffers.
a cent to write a pustal 3nd
everythiog will Le scot ysa
ek FRER by retura mail. You will yet much valuable in-
formation. Do Mot Walty write it Now |

Tires, p. I,smgle 13, parts, re-
i d equipment uf all kinds at Ao nsual prces.
MEAD GYELE CO.  Dept.czi9. CHICAGO

-;V‘l_a;; writing Dlease mention °°Modern Electrics.’”

affords you more senuine pleasure
than anything you have known vet.
We have the goods—the best made—
right in stock. We wish to cater es-
pecially to wireless folks in and around
Chicago. Our prices are right, our
goods still better. Come and look
over our stock and judge for yourself.

Sead 2¢ postage for our greal Catalog

ANDERSON SPECIALTY CO,
68 & 70 La__SaIIe Street - Chlicago, lil.

“When writing please mention ‘‘Moders Diectrics.”

FEERET

A Book Worth Having—it’'s FRE

FRAme

NORTH BROS. MFd. CO.

A book packed full of new ideas in labor-saving “YAN KEE TOOLS"

Tools that appeal to any man, no matter what bis profession or calling.

A postal brings it if you say **Modern Electrics®’

T IANEESHTTA |
SciEw WhCld
RATC -CTCRIVER

for all classes

of Mechanics.
The book is the embodiment of
Yankee ingenuity and invention, illustrated with photographic reproductions of the Tools in use.

Your desler sells **YANKEE TOOLS'’

Philadelphia, Pa.

When writing Please mention °‘‘Modern Electrica.””
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THIS 13 THE WONDERFUL

RED STYLO
INK PENCIL

Impossible to leak, cves 57 car
ried upsrde dowwm, Writes {ike a
pencil Has a platinum-
iridio feed wire and we
therefore guarantee each
and every pencil. Order
one now,

To in-
troduce Over 3 Milllen of
tbis mar- these Penocilsnow
velousink In use.
P:ﬂ;eirl_'g', All edltorill'. and
rea text matter of MoD-
MODERN ERN RLECTRICS
ELECTRICS are written with

we will send
Onesaniple pre-
paid for $1.00.
Regular price

Red Stylo

strictly $3.00.
Dealers and Agents Il'\k
write for interesting Pe nCiIS

proposition,

We also make electric

flash lights, batteries,
the famous Universa
dry cells, electric scarf

ntna. Alladin electric gas
lighters, electric magic

lanterns; also the marvel-
ous DRY alcobol (in chunks)
Universal Saming cigar light.
er, sample sent by mail for
50c., etc; CATALOGUER FRER.

Universal Novelty Ce.
(68 W.30th St.,,Ne wYork.N. Y,

ELECTRICITY

Practically and Individually Taught

Our pupils actually handle the tools and machinery.
lnstructors nandybeside them, directing, criticis-
ing and showing them how to work.
Day snd evening sessions,
Call and inspect our school and equipment
or write for Prospectus.

New York Flectrical School
39 West 17th St., New York.

When writing pleass mention “‘Modern Hlectrics.”’

with troublesome acid that will not only hurt the hi
wood surfaces, but also stain hard rubber snd corrode all metal
parts, no matter how plated.

_Whea writing plesse mention “Modern Bieotrice

& Anythi
u Anything
S A 8¢ atamp will secure OUR NEW BIG CATALOG.
T HIGHEST IN QUALITY; LOWEST IN PRICE.
(O pises of EXPERIMENTAL and HIGHEST GRADE

WIRELESS OUTFITS ALONE. Complete expari-
,[i‘I mental outfits $10.35 to $12.28,

J. 3. DUCK, 432 St. Clair St, Toledo, 0.

When writing please mention ““Modern Electrics.”

RLUNLUR: R vy

call to in-
form all
Wireless
experi-
menters
and ama-
teurs

and look over our new stock of
Wireless Goods.

" "All goods for the Wireless experimenter carried |

in} stock.  Satisfaction and good treatment
ssured.  Send for our new Wireless catalog.

ERNER ELECTRIC CO.
122a E. St. Clair Ave. = Cleveland, 0.

When wrl—tlnx ].:I;;.l; . m_entl_orr—'T(o_d;r;l—Ele—clrlcm N

MR. WIRELESS EXPERIMENTER

To be perfectly frank do you personally prefer your instry-
od,

ments to look good as well as work good,

Or do you enjoy ruining the neat appearance of {our outtit,
ghly polished

Wae believe that you prefer a clean and efficient detector—une

that can be set up in a second; that requires no battery nor
potentiometer and that will not wear out, burn out, or be
throwa out,

Therefore we offer

The IMPROVED SILICON
DETECTOR

and guarantee it the most reliable and efficient type sold for
experimental use, send for circular.

THE WIRELESS EQUIPMENT CO.
West Arlington, Md.

“When writing please mention “Modern Flectrica. "

Electrical |

lo- .
cated!
In and around Cleveland, to come |

—

f'WIRE

ENABBIELED WIRE

ENELI.Slm
CoverrO W arr |
—

DoysLE Siuk

cav[ﬂn WIRE,
St:tu COTTON
D WImE,

OowBLE CoTron
CovERED WIRE.

|
AMERICAN BLACK
ENAMELED MAGNET WIRE

All sizes from No. 160 to 40'B, & 8.

Amerloan Electrlo Fuse Co.
NEW YORK. MUOK!QON. MIOoM
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Faucet WATER MOTO RS

Complete with einery
wheel, butf wheel, pulley $2'50
to run sewing and washing ioa-
chine, polish. [n some cities where
we have no ayents, and where the
w ater pressure is good, a sample
moutor will be given tree; apply at
once if you want to make some
extra money, or if you can «devote
your whole time, liberal salery and
commission will be psid.

'ALCOHOL STOVES, LAMPS

AND FLAT I1RONS,

ENGINEERS WANTED to send for catalog of in.
dicators, Reducing Wheels, Planimeters. Address,

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

L g
STA

Newark,

"Vhen writing please mention °‘‘Modern FElectrice.*

pow 10 lllusirate, S

A concise, clear and explicit book giving the
heginner as well as those further advanced
complete common-sense instruction in the fol-
Luwing important teachings of drawings, with
its numerous branches: Technic, drawing
trom nalure, drawing animale, landscapes,
drawing portraits, drawing from memory,
tacial expr car ing compaosition,
perspective, fashion drawings, lettering, ornamental design,
arnamental composition, head and vail pieces, book covers,
advertisement designs, color, etc., et¢.; oil and water color
pigments. and finally, the commercial side of illustrating.

This book has been on the market for the past eight years
and has given absolute satisfaction both as a textbook in pri-
vate schools and art schools 8s well as to the individual.

We also offer a aeries of 14 lessons, with 16 col-
ared illustrations in water colors at $5.00 per set. The sup-
ply of these sets being limited we will not execute orders
iter we have sold the balance of 100 sets [n remitting
kindly send check or postal money order.

BROWN PUBLISHING CO,
oo 927 Monolith ullding
18 West 3-4th St. New York ity

Have You An Idea?
1f s® write for our Books: *Why Patents Pay,” “What
to Invent,” 100 Mechanical Movements,** and a Treatise
on Perpetual Motions—30 lllustrations. All mailed free.

F. DIETRICH & CO.. Patent Lawyers and Experts,
60 Ouray block, Washington, D. C.

Y

When writing please mention '‘Modern Electrics.'’

WIRELESS GOODS

IOTERTIOMATER

POTENTIOMETER

NON-INDUCTIVE. ss cut, with two Reslstance
Rods, 300 and 500 Ohms,

$1.50

Only house in Washington, D. C. carrying a COM-
PLETI line of Wireless experimental apparatus in
stock. Come aud look over our stock and judge for
vourself. Will gladly demonstrate all goods.

JOHN C. RAU’ Electrical Supplies

526 12th St.N. W. Washington, D. C.

AUl information free and eood treatment assured

ROYAL STORAGE BATTERY

sTyLE 8 3 ¢ Volts, 60 Ampere Hours

Size 6§x7x7 In, Weight
271bs  Used on board ot

several U. S. Battle-
ships. Same type
used in the Olds-
mobile, Pullman
and a number o1
other  high-

clase auto-

for

negatlves. 1¥

iates in one
attery.

Through a
fortunatedeal
withthe mak-
ers, we have
purchased
several hun-
dred ot these
batteries, al}
In perfect
condition ex-
cept thatthey
are  of the
1908 style.
As the mak-
ers have
. brought out
2 new 1909 type they did not wish to keep the 1908 type in
stock and we bought the whole block. 1f you wish to know
more about this wonderful ROYAL BATTERY, send 2
stamp and we will send you a 20 page book entitled:
**Treatise on Storage Batteries." The type B3, exactly as cut,
only wider and bigger. lists at 37 Dollars (see book.)

({ur PRICE NOW, to M. E. Readers ONLY 88.00.

This is a chance of a lifetime. We can ship at once; two
styles. One Enamel- steel case, the other treated w case.
Fine rubber-belting handle, pstent gas veat, ete. ete. Speak
quick, only about 35 left.

ELECTRO IMPORTING CO., 86z W. Broadway, N.Y,

When writing please mentlon ‘‘Modern Rlectrics.'”

Wirceless Teleg‘raphy
: Taught Quickly by
Correspondence.

Positioms secured.

B0STON SCHOOL OF
— TELEGRAPHY

=L 18A Boylston St., Boston, Mass.

The largest and best Telegraph School in New
Rogland. We make a speclalty of qnllilylnq ambitious
gouug men and women for Railroad, Commercial,

rokerage snd Wireleas Tel ph service. Send Ve
postage cash or stamps for free wireless telegraphic
book. With this we furnish FREB OF CHARGE two
handsome Telegraph codes, mounted on fine cardbosrd,
oue showing the Wireless Telegr. code, the other Morse
code. Sizef x 8 inches,

When Wwriting please mention *‘Modern Electrice.”

SPECIAL, Rhcostat that will
give vou service and resists
will regnlate your ¢
praduadly and not in
Jumps;is very acenrate.
Little heating, coil air
cooled.  Has no con-
cenled parts, will ot
get ont of order, Can
e nsed for t ta 1In
volts, uy one and reg-
ulirte the speed of vour
sutall motors. Dim down
vour incandescent lmnips @
K to 110 volts, Fine as an indue-
tance in wireless work for tuning.  I'his Rheostat is the
finest on the narket; resistance coil will not rst, hreak
or bend minder a vonstant lond of 2 Amperes.  Resistance
10 Ohms. Maximmm canacity 2 Amperes, 1'rice 50 cents.
Iy mail extra, beents. Send 2 cents for onr catalognes
with latest discount sheet.

e

“When writing please mention *“Modern Bleotries.*  KETTEMAN ELECTRIC CO., 23d St., Toledo. Ohio.
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{Hilliams Trst Ulamys

|
L

will pay you s line protit in saving ot labor
and material. They save skinning—they
save re-taping—they save time—thev save
the wire. This clamp is pavl'cularly to be
recommended for Wireless Work in con-
nection with sending inductances, etc. The
needle part is then not used, only the jaws.
Will firmly grip round wires (see xruuve)
or (lat strip by means of (lat jaws. baes
away with harmful sparking and increases
your etficiency. Send 76 cents for a set
(two), postpaid, on 30 days’ trial. Your
money back if you want it.

THE WILLIANS TEST ClLAMP CO,
416 Prospect Ave. 3. B. Cleveland. ().

For sale in Canads by W. |. Kunkik,

Whea writing plesse mention ‘‘Medera I:lcctrle-.'

No. 602 “Ulcry" Pocket Knife Tool Kit

Madeo in Americs.
Every one hasuse for a Knife,
Reamer, File, Saw, Chisel or
Screw Driver. This outfit is
practical, yet so small, being
contained in a Luther Pocket
Book #){x3 inches, is, by car-
rying it in your pocket, always
at hand for imimediate use,
whether Camping, Bontlng.
Teaming,.Uriving,intheShop,
Factory, Office, Store, Ware=
house, Automobile, on the
Farm, Bilcycle; or around the
Home.

Any Tool firml
detached to the
in a second.

Sent_ Post Paid om recapt of
pnu £2.28

Use it five days and if not
satisfactory return it and we
y will rclun yonr uo-g
- ERY C
New York, N. Y.

1 attached or
ocket Knife

asVv W-mn st

When writing please mention °’'Modern Nlectrica.’’

TELEGRAPHY TAUGHT

in the shortest possible time.
The Omnigraph Automatic Trsns-
mitter combined with standard kc‘
and sounder. Sends you telegrap!
messages st any speed just ss an
u rt operator would, & styles

up; circular free.

OmnigTraph Mfg. Co.

893 Cortlandt St., New Yoax
Whea writing please mention ‘‘Modern Bleotrics.”

DON'T BUY WIRELESS GOODS!

Until you see our INSIDE PRICES. We make tun-
ing coils, potentiometers, etc, and sell directly to
you. Our prices can’t be beat. Send for list.
Send two-cent stamp for Illustrated Bulletin.
CHICAGO WIRELESS SUPPLY CO.
352 B Auditorium Bldg., Chicago

When writing please mentiom *“*“Modern Electrioa.’

M York S! anunlo

INDUCTION CO'LSspmlAI‘TV

Allsizes from 1 in. to 20 in. Spark
hﬁ‘ Testing Instruments,
Telegraph Apparatus,
Experimental work
of all kinds,

(S oxmERes®al  Foote, Plerson & Co.
W'hon wrltlnl plouo mention ‘‘Modern l:lootrlu.
Electric Light Fixtures

For Residence, Boat and Camping.
We construct special designs to order. We manufae
ture all specialties of metal goods in quantities only.

160 Duane St., New York
Write us your requirements.
We issue no catalogue.

UJothberg Manufacturing Go.
113 Duane Street, - - New York City
When Writing please mention ‘‘Modern Electrics.”

.. TRANSFORMER..

250 watt 10,000 volt transformer for
use in wireless telegraphy. Special price
delivered to any part of U. S., $30.00.
Will send up to fifty miles. Speaking

| arcs, transformers, etc. supplied for use in

wireless telephony. Drawings and plans
furnished. Send for descriptive matter.

VICTOR H. LAUGHTER
BYHALIA, MISS.

Who- writing Dln.n mention °‘Modern Eloetrlu"

WIRELESS
APPARATUS

DOUBLE SLIDE TUNING COILS
SINGLE SLIDE TUNING COILS
DETECTOR STANDS

HEAD RECEIVERS

Robert A. Chandler. Mgr.

Write to us for prices on anything you may require in the follow ing list

STANDARD FIXED CONDENSERS

STANDARD 3 CAPACITY CONDENSERS
HELICES
SPARK GAPS

THE TRI-MOUNT WIRELESS SUPPLY CO,

13C IRVING STREET, BOSTON, MASS,

WING to the continued demand from

O our patrons for our apparatus, we have

decided to increase our facilities and

to place our wireless goods within the reach

of everybody. We carry a full line which we

offer at prices as low as is consistent with
quality.

POTENTIOMETERS
TESTING BUZZERS

When writing please mention

“Modern Electrien,
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The
Printing
Point

Good typewritten letters convey
an impression of good business
methods, and the machine is often
responsible for the appearance.

The UNDERWOOD

tvpes always reach the proper printing point. The type-bar
operates through—or with—a guide—a feature peculiar to the
Underwood. The type must go right. There's no other way.
It canuot wobble. Good looking work is assured and the
Underwood features prevent operator’s blunders.
The simple mechanimn which secures perfect work in the nderwood is a mighty
interesting exhihit of ingenuity and shill,  Why notcome look at it?  Knowledge of the

timderwood will help yvou to secure ureater efficiency. 1t will be a pleasure to help you to
just as much knowledye of the Underwood Standard Typewriter s you chioose to acquire.

«The Machine You Will Eventually Buy”
UNDERWOOD TYPEWRITER CO., Inc. Anywhere

Send For Our Latest List on | IRVING'S \-l\-l-l-ZAR D—;IPE

Severest testa prave new phinciple correct. Draft and Fire
WIRELESS APPARATUS Helow. Tobacco Above. Kept Dry and Sweet by The
Rising hest, Antsepitic Wik absurbs sl monture, Fire

Ashes or | nbacco cannot escape from this pipe,

Sli i ptraight or Curved Stems. | nree sivles: ~tyle X, $1.00;
Double Slide Tunlng Coil $4.00 | Stvie :!-. $1.50: Strie XX Sterling mlver mounted, 1n leather
Detectors $3.5¢ to $5.50 | covered case. $2.00. tenuine French Briar Howls, Bes:

Vulcamized Kubber “tems. Marlea
postpaid, with 1 dozen cartridges upot
receipt of price or send for racklet
Wizard Patent Developing Co. inc
Dept. I, 144 West 3lst St N. ¥
11HHRAL TESMS TO DRAIERS

Re:eiving Condensers $1.00 [ - -
Head Receivers all Resistince, 100-0bm to 6,000 F
$2.70 to $10.00

Every Instrument Gunaranteed :
FLETCHER-STANLEY CO. !
32 & 3% Frankfort St., New York }

Vhen writing ploase mentinn **Madern Electries.”

When writing npleaes mention “*Modemn Rlectrion”

Foivtle ton iboalie: . RENCHES:
[} BT r Pno rEcT Youﬂ lnEA ! vmerican Natwnal Bank,
*lnventor's Guide ™’ N . “Washing «a D. C.
AN ' 7 g : LittleGiant Hay Press Co..
L
A 2@ 3 g . b ( ’{ b Daidas. Texas
| shlnze : : Gray Lithograph ¢ o.
| *Proof of Yortunes in S MY TIRADE WARK® o, X New vork City. N Y
H - ot Pantess el o e sl Lttt -1 E Trrmers Atg.tls S onnk.Va
’ T o ¢ New KEra Mitg.t o, Farefield, la.
H at a ‘d Now to . B - o 5 ik e suetches of drawit gor | The Parry Stattonery Co.,
N {nvent.'* . 39 ~‘|J| oner e nuafel at vadritea or invenuon l Oklahomas ity Okla,
f C e KBl e gt ot (3 s PATRES U QOFED B hecards and re- | Sell ~how Priat <o,
Fe deoMar 8, - purthts ot s b b bttty ob The Samie: 101 at s T wieliler vou ~ourney, la.
1 ST SN SRR N (R DY B Sie! PR TRENE ftlhed 10 4 tatent Al nog wst nstan g e 0 saariven- | he Canp Conduit 1o .
: AV YOLE TR e T T AR TYR T SURTTOUY T SIRTVRL SRR TR L NP ) IR B AR R levetund. t)
[ ; A e st thn pagrs Do This and Save lime ana Money. | The lowa Mo Co
d R AL T — W RITE f o < ewaf vsaL 1o
I R et RE]
rtigh class Worke L el ded s s e FE Wt o dveelvnt bestimootals | ' :':r:':_:;;",'f‘,"’ ';:,!:‘"i.r',.
Seelle fromipt Servives tlizhest Reterences [T TN Lo y ! e

tiwan Tel ol

~¥ NLW, 1
a ] {! q}{}o ‘ \\‘ .\.-41-.::-:|‘Iv:-||“ ~l-nr|'rv EI’ h 1) (‘ | ) Liai e foire NI i
SOLTRUUGLA N parenT LawveR. add 1 R ¥ AL AN
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Winners at

THE GERNSBACK ELECTROLYTIC INTERKUPTER

(PAIE 1> PeNUING)
This interrupter is connected in scries with any ordi-
nary spark cotl aud the 1oV or 22 V, direct or alicrnaung
lighting current supply, No resistance of condenser is usci, oxe
cept a key or switch to break the current in the usual manuer. Lhe
vibrator of the couil must be screwed up tight as 1t should not vie
brate. The glass vessel is filled with the solution and as soun as
the key is depressed you will get the surprise of your lhife, \uq
dow't get a thin, meagre spark, as with batteries, but N HEAVY
FLAME ¥4 INCUH 'l'ﬂlCK. ‘That this is the idcal thing for Wire.
less 18 ununccessary to mention. The spark obtained of a 1 inch
coil, connected to a big scuding condenser and a zinc spark gap
with zincs % INCII TIHICK will crash in the gap with such a
tremendous nuise that it will take your breath away. AND THE
SPARK FILLS TIE GAY. These are PLAIN FACTS. UOur us-
ual guarantee backs them. By way of proving our statememt look
at the two photo's taken by Mr. Gernsback. The first vne shows
the full spark of a 2.inch coil run by a 6 V 60 A. Ll sturage Lat-
tery. LExposure 1% scconds. ‘The second shows the FLAMI of
the same coil with a 110 V curreat and the new interrupter.  Fx-
pusure 1% seconcds. The flame shouts upward, as the great amount
of hea: raises the discharge. You cannot appreciate the work you
are able to do with this wondcrful interrupter till you sce it in oger-
wt o ool alune alo yuu zei a betier and a heavier spark, but it is
also from 13% to 5% LONGER, all depending on the construction
of the coil. And that is not all. The output of the cuil is increased
at lcast G0%%. That means that you can send at least 0% further
with the Gernsback interrupter. This will be better unilerstumd by
muntioning that two No. 14 copper wires, connected to a l-iuch coil
and separated Y4 inch will fuse within b to 10 seconds.

The Gernsback interrupter starts with 50 volts. A\ metal rod of
especial alloy goes through the cover, down in the gilass tube,
This tube at its lower end has a peculiar aperture in which the paint
of the rod fits. The tube at the up end has a screw top which
screws in the cover. _In operation lﬂ:’meul rod wears itsclf away
to a perfect point. The rod itself is fed down by gravity. Very

No. 8000 little metal is used up; it takes about G0 hours constsnt work to con-

sume one inch of the rod. New rods are supplied at a tridling cost.

The rod can be left constantly in the solution without harm. The

hard rubher composition top has all metal parts INMBEDDED in it

(Patented). No metal exposed whatsoever. {herefore NO CORROSION as is usually experienced in

other interrupters. The interrupter heats up very little, even when working for hours. ’{he path between

the two clectrodes is only !4 inch and the aniount of solution heated at a time therefore is necessarily slight.

This interrupter will find thousands of friends and is especially recommended for wireless and X-.ray work.

When used for the former it may be stated that it produces an extremely high sound in the distant re.

ceiver, which is much ecasier to read than the low sound produced with the old spring vibrator giving ouly
from 160 to 200 vibrations per second, against 5000 to 7 per second with the electrolytic interrupter.

. The interrupter is to be used in connection_with ordinary spark

coils from Y4 inch up to 12 inch l})ll‘k length. Two coils (or more),

p—ll may be connected in series and if the daries are d in

series, too, the length of the resulting spark is as long as the sparks

of the two coils put together. Ther i i i
No. 1 lithe tme <" amf o o: efore two 2 inch coils will give a
. Every instrument is fully guaranteed to be all we claim for it
Mr, Gernsback would not allow his name put to it if he had not implicit faith in it. nNO, 3
It l"l'; "(l]."mbe: ll:yliuell. ’ NO.
. e Gernsback Interrupter (patents pending) No. 8000, as described, size 104xB inches. Weigh
AL TR RS INTRODUCTION PRICE $2.50 o
Send for descriptive circular.

THE <“ELECTRO” ANTENNA SWIICH

This switch has been brought out in pursuance to a great man i
such a switch. As illustration shows this is a three-polg. double {h:‘:\l«ls s:ielc';la.vez\’;adwillrl‘ tl;he oy t’!?er
throw to change the switch over is only about 2 inches. making the throw almost instantl ¢ "relfn t
end prongs are at an angle of 140 degrees and the construction of e € twe
this switch is unlike any other. By referring to the diagram below
it will be scen that when the switch is thrown for receiving the pri- 9
mary of the coil is disconnected. 1f accidentally the sending key shouid P‘
he touched it will be R
impossible to dame x
age the receiving in. ! 3
strumcents, as the coil <
can under no circume
stances operate. The
iliagram shown below
is standard, but of
vourse nany other connections can be devised by the
vxpernimenter. Al metal parts are pure copper.
.. Hard yuhher handie 1s provided as switch handle
Mhis switch will stand the ischarge of a 4 inch coil
without mmming acruss. [t can be used in connection
with a transformer up to 3 K. W.  All copper parts are
aimost an cwziith of an inch thick. Binding post is pro-
vielin]l at each pole of the switch and new connectors are
provided wiich iakes the unscrewing of wires impossible.
e sw'ich can be screwerd down on any table or on
the wall  ~ize of hase Tx 7 inches, height over all 314
‘nches. when lever is down: when lever is up, height ix % inches. Weight 1% pounds.  This switch is huilt
troroughly all the way through, bust matenal uscd and construction is right. There is at the present no
s ker wireless throw switch on the market. We snall tetund vuar money if it is not absolutely satisfactory
No. 8100. “Flectro” Antcuna Switcii, ian described. price, now.,...... N2,00 '
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_ We have been building - spark coils for the last 6 years. It is on record that we have sold more
coils than any other concern in the U. S. to experimenters and amateurs. In fact, our coils have
helped much to give us the national reputation as “The Experimenter’s House.”

We have had such a large demand of late for a REAL wireless coil, to be used for wireless only,
that we have put our best efforts towards building such a coil. We leave you be our judge if we

succeeded.
The “Electro” % K. W. Transformer-Coil

. (100 MILE WIRE 6
is a radical departure from ordinary coil build- CBELL CHLE)
ing. It possesses all the good points of a
good coil, but none of its bad ones.

The average experimenter when buying
a coil nowadays buys a cat in a bag. e
coil is sealed entirely and if it shoulg break
down it must go back to the factory. Neither
does the owner know what is inside of the
coil—he must take the maker’s word for it—
which is somnetimes not satisfactory.

Our coil is NOT SEALED Iil, and is
still better insulated than a sealed in coil,
where most of the time you get only % of
the weight in wire and 34 weight in sealing
wax.

Our new eparture is centered in our

BLOCK-SECONDARIES

(see cut). These secondaries are wound with
NO. 30 B. & S. ENAMELED WIRE. This
means. on account of getting 3 times as many
ampere turns into a given space, that our
secondaries are 3 times as efficient as other
ones, and that they take up one-third as much NO. SO0
room. Size of secondary, 314x2¥x3% inches.

You marvel that such a small  coil

1 i uch an enormous output. The .
cadld BN leg - After the secondary coils have been wound they are placed

1 it xplains the mystery. ey . f
?:a;nesce!?xar: ‘fim; pwhit:h is ﬁlle{l with molten paraffine. When cold, a square block-coil is obtained,

i X wire except the 2 end pieces. i =
wlnc&’:.\(;o;:soscr) secoendariels) square Su lhl:y can not roll. We guarantee that the wire is No. 30 B. & S.
Each secondary weighs 234 1ibs and gives a ¥-inch spark. The primary is another marvel. We use
again enamelcdy wire, No. 14 B. & S, and consequently get just 3 times as much wire_on the core, as
if we used the common D. C. C. wire, used now_ almost entirely on inferior coils. The result is of
course that our new primary is just 3 times as efficient as other ones. .

We are willing to prove that our primary gives a 25 per cent longer spark on the secondary as with
the old type. ] ,

A hm): rubber insulating tube is slipped over the primary. Then the two block secondaries are
slipped on. and the whole is placed in the coil box, which has been tyeated with an insulating compound.

All coils fit perfectly close and snug and the box is arranged in such a way that the secondaries
can not move, but are always 14 inch apart. i i L X

Connections are made and the cover is screwed down. Thus this marvel of simplicity is always
ready to he inspected and to be taken apart. when occasion arises, for new experiments, etc., etc.

Four top rubber binding posts are provided. so that one secondary may be used at a time, both
in series, both in parallel and for other important experiments. .

As there is no vibrator nor condenser to this coil, it must of course be used with an electrolytic
interrupter or independent vibrator, or running it from 110-220 Alternating current.

The spark obtained is from 1} to 1Y; inches IOm{,. but % inch THICK. For wireless work it
is the fat spark that counts. not the long, thin spark. ou must radiate energy (amperage) from your
antenna. not tension (voltage).

Our coil radiates energy—high amperage—and lots of it.

Compared with the ordinary coil, ours as far as wireless transmission is concerned. will send further
than the 8-inch coil wound with No. 36 B. & S. wire. ‘And an S-inch coil costs $88.501!

Size of box. 9x5V;x414 inches. Weight of complete coil 814 Ibs.

No. 8050. Electro K. W. Transformer-Coil, as described:

PRICE NOW 87.50 |

No. 8060. Same coil as above, but with fine vibrator and condenser, to work on 6 to 10 volts
(100 Watts equal to 20 miles). Price $10.00

No. 8170, Block-Secondaries wound with No. 30 Enameled wire, as described. Price. $2.75
No. 8971, Primary, with Enameled wire. PLCE eevveeaasesssioasasssssssnannnnses $1.25
No. 8072 Hard wood DOX. PriCe ..oeeeveeouseouonestettusiuousuorearerecerarinertes il $0.50

We have so much confidence in our new coils that we will ship any one—or more—either No. 8050
or 8060, on receipt of $L0O deposit, with full privilege of inspection. Try the coil. If it is not all
and everyhing we claim for it—if it does not suit you in any respect, return it to us at our expense.
Can we do more?

You want a good Wireless coil, here is your chance. Order at once, first come, first served.

. Our new ELECTRICAL CYCLOPEDIA CATALOG No. 6, containing 120 pages, valuable informa-

tion, wireless diagrams, WIRELESS CODES, electrical photographs and the most complete assortment

ggsvtw;?]ﬁs_{(_oods, apparatus, novelties, etc., etc., will be sent to you on receipt of 2 cents postage to cover
ailing.

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

« Evervthing for the Experimenter.”
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G Don't worry about the boss not having his eye on you and noticing the improve-
ment in your work. Remember he is human—he is on the lookout for good men.
His success, and the firm's depends on his ability to select the right man.

Q If you are a little better than the other man—if you know more about your work
than he does, do you suppose the boss will pass you by and boost the other fellow?

€ You wish you had a better job. You wish ycu knew more, then you cculd do more and earn

more,

FREE INFORMATION COUPON

American School of Correspondence:
Please send me free your Bulletin of engineering ingzn:mtion

and advise me how [ can qualify for position marked *

o+« - Electrical Engineer .. .Telephone Engineer

«++ .Draftsman « .« . Heating and Ventilating Engineer
....Civil Engineer ««« . Plumber
++ . .Mechanical Engineer « .« . Architect
+.. .Slationary Engineer ... Hydraulic Engineer
- . .Structora| Engineer « . Textile Boss

- Municipal Engineer <~ Sheet Metal Pattern Draflsman
« .. .Railroad Esgineer « .. .College Preparatory Course
« - . Structural Drafisman « . Sanitary Engimeer
p=_ Y
INAME ) 208 chaintiin (a7 . rabimditers setotoc e e o Mo
ADDRESS _...ciiiiiiiiiiiieis ceiiireeiieneeraneenes
OCCUPATION .......cveuneees ~0080m60000000005 vooee

Mod, Elect. 7-09.

Fill in the blank form below and let us tell you how these wishes can be realized.

¢ Our advice, based upon the expertence of our
successful students and graduates will cost you
nothing. It may start you right and change your
whole future.

g The American School of Correspondence is an educational
institution.  We employ no agents or collectors. The merit
of our work makes this unnecessary.

@ Advice regarding the work you wish to take up and our
complete Bulletin will be sent for the coupon. There’s no
obligation attached to this—mail it to-day.

WE HELP MEN HELP THEMSELVES

AMERICAN SCHOOL of CORRESPONDENCE

CHICAGO, U. S. A,

‘When wriung pleass mention ‘"Modern Kiecirics.'

‘ Modern Electrics*’ guarantees the reliabiiity of lts advertisers.




