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ENGLAND GETS
RST SERVICE

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 low and service
so0 accurate and prompt that they are wondering at
their former patience with exorbitant rates and
inadequate service.,
q New lines will be upened ag rapidly as physical

RES[DENTS of Portland, Me., Old Crchard,

and financial conditions permit until every city
in the United States will be sending—

l&\\uﬂ TELETAPES, any tor
10-word TELECARDS, any distance, for 10c.
An interesting illustrated booklet has been pre-
pared, describing in detail the inventiom, its
operation, its economy, its rapidity and its ac-
vuracy. Mailed without cost to anyone asking for
Booklet No. 359,
TELEPOST COMPANY 225Fifth Ave., New York

ELECTRICS

'$1.0

FOR THIS |
INSTRUMI,

TRAMLS
ETATIC
ELECTRIC

ESTRUMENTS

AL

For the

Everyone
advantage of t
under $10.00.

As per nu

Stewart Blde.
-

20 Experiments and How to Operate T

it is the most interesting, instructive and educat®o
experiment that can be secured.

$1.00 Secures the Complete Outfit.

only instruments scld from set:
Rod and Electric Cloth for generating eleectricity 25e
Arrow Electroscope, w ully sensitive, will
work on smallest charge o . .Ase
Electric Attraction and Repulsion of Pith Balls,
Pith Ball suspended by silken threads.... ISe
Electric Chimes_§.. .......cc...c0.
Pith for Pith Balle a box.......
Arrows and GOngs, exXira, €ach..cuereecnenannces Se
All amounts under 25 cents 4 cents extra for mail-
ing, except Pith for Pith Balls. Amounts of 50 cents
and over, Instruction and 2 Experiments book free,
POSITIVELY send 2c stamp for list of 25¢ Books
on all Electrical Subjects.

¢ and student of Wireless Teleg

interested in Eleciricity should
his offer. Cannot be bought elsewhs

merous requests the following are the

WM. STRAHL
Broadway, cor. Chambers St.
NEW YORK CITY

When writing please mention ““Modern Electrics.”

ELECTRICITY /|
Girdles the Glob

Itsﬂ}e_'- _oﬂhc

talling of to-day.
school, the most thoroughly
ped in the Unifed States,
S PRACTICAL ELECTRIC-
0 2ll its branches, and nothing else.
Individual instruction, day or evening
by skilled teachers.

Write for 64 p. illustrated book. [t'sfree.

The New Yerk Electrical Trade Scheol
394 West 17th Street, New York
No connection with any other School or Institute.

"When writing

please mention ““Mocern Electries.™

mention “Modern Electries.”

& Google

When writing pleass 7
fodern Electrics’ gnarantees the reliability of its r
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offers the only adequate course of instruction in Wireless Telephone and
Telegraph Operation and Engineering. Joining the navy in order to
learn the art of wireless is a long, expensive and round about way, but
until the establishment of the American Wireless Institute, that was the
only satisfactory way of acquiring a wireless education.

In six weeks the American Wireless Institute can give to the
carnest student as preat knowledge of wireless operation as he could
acquire during the four years of hard work required of all who enlist in
the navy.

The demand for competent wireless operators and engineers is in-
sistent. Omne wireless company has stated to us that it will have places
for several hundred operators during the nex* six months.

The great wireless companies are just entering an era of tremendous
commercial development which will provide thousands of lucrative
positions to men with sufficient wireless training to carry on the work.

Write today for our catalogue which shows you how to become
master of yvour destiny. Do it NOW.

American Wireless Iustitute

52 BROADWAY, NEW YORK

When writing please mention ““Modern Electrica™

N E w P R E M l U M S ‘We have had such good success with our premiums that we are

§ » _again offering a new assortment to our readers. It is mot mec-
cessary to be a subgeriber to get any of the premiums listed below; anybody can win same. For instance: The
article {ven for one new subscription will be given to anybody who sends in even his own subscription, but you
must ask for the premiom when you send the subscription. laims for premiums after subscriptions have been

received, cannot be recognized under any circumstances.

SECONDARY FOR HALF INCH COIL, PRINARY FOR HALF-INCH OR 1-INCH COIL.
"This well
This secondary is wound with fnished pri

Fas
my marycoilhas

a soft iron
wire core

No 82 B. & 5. wire. The Ccil is
machine wound and is guarantesd
to deliver a fat £ inch rk when

used in mpﬁﬁn‘u vait s;il.able ;'ut:'n ed of
mary, vibrator and condenser. . 2iron
?Es:llag&u is heavy paraffined H_"“" wire. Diam-
paper. Size® x2inches, Diameter eter of core 16/16 inch. A strong fibre tube is s
of hole, 1 inch, over this core. Two layers of No. 16 D, C. C. wire
10c postage must be included are wound on top of tube. Length over all 5 inches.
for mailing. ‘The best primary coil made in the U. S. We guaran-
sPaRK col Coil sells for 85 cents. tee salisfaction. " By using one secondary as shown
SECOMDARY below, and the primary, !4 inch spark 1s obtained.

As the core can take two secondaries, 1 inch spark
can be obtained, which we rantee, *

| Given Free For Two Subscriptions | 1% postage must be included with subscription.

l Given Free For One Subscription |

ELECTRO POTENTIONMETER.
s (PATENT PEHDNNG.)

This Potentiometer stands in a class by itself and
has been proncunced a wonder of simplicity and
efficiency by experts. Itis now used in & large num-
ber of commercial wireless stations. Increases the

POTENTIOMBTER “_'= efficiency of all detectors with which a battery is
used, at least 75 per cent. All undesired noises, “coughing,” etc. of detectors eliminated easily. It is the only
potentiometer which is NON-INDUCTIVE. Consequently it will not throw your receiving circuits out of balance,
as other inferior German silver wire, coil affairs, do. A patent ROLLING BALL slider makes best contact at all
times, but does not wear down the high resistance Graphite Rods, of which two are furnished. Onpe of 300 chms
and one of 500 chms. The only Potentiometer made using exchangeable resistances,

1bc postage must be remitted with subscriptiom. Potentiometer (patént pending) sells for $1.50.

| Given Free For Three Subscriptions ]

MODERN ELECTRICS PUBLICATION - |- 84 West Broadway, New York City
When writing please mention “Modern Electrics.”

Digitized by GC} SJ,C_
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Modern Elertrics Binder.

Here it is. You've waited long en fm' it. You do not
have to hunt all through the house 1o é:nnln:ular COpY
of MODERN ELECTRICS —our new M Binder k

them together.

It is the most up-
to-date binder
ever up
and will last a
lifetime. It works
automatic and
you can add each
month a new
copy. Will hold
18 coples and at
the end of the
ear will
{“'e ’;Mbuunﬂll
BOUND book
containing more
PRACTICAL
tion than
any electrical cy-
clopedia three
times 25 large.
The binder is
made of a beauti-
ful dark red wvel-
lum. All letter-
ing is impressed
in gmuine gold
and is guaranteed
mot to Wear .
Ntw copies can be inserted in 10 seconds. You will
fMever be without one, once you've tried it. Only by order-
ing 10,000 binders are we enabled 10 sell it at the ridicu-
lous low price of 54 CENTS PREPAID.
Weknow that every ““M. E." reader will send tor it. All
other magazines ask $1.00 for identicall y the same binder,
No stamps, por out of town checks accepted (except if
Dc exchange is added). All back numbers (except the
three first ones) will be furnished for Bc each, for this
month enly.

MobErn ELEcTRiCS PuBLICATION
84 West Broadway MNew York City

Model Library Series

The Three Latest, "

Static Electricity., Simple Ex-
perimentsin. By P.G. Bull.
73 pages, 51 illustrations.

2bcts.

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

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

Our New List
Nearly 60 Books Sent Free.

SPON & CHAMBERLAIN,
123G Liberty St., New York

When writing please mention lod.en: !:hctﬂu

When writing please mention *““Modern Electrics.”

The Wireless Telephone

hundred stations and many hundred boats
If you can invest $10.00 or more write for full particulars.

THE ELLSWORTH COMPANY

49 Exchange Place, New York

in its present stage of development offers a grealer field for profitable invesimenl
than did the Bell Telephone thirty years ago. One hundred dollars invested in Bell
Telephone stock, when that company was starfing to introduce its system, would
have returned the forlunate owners over two hundred thousand dollars.

Creat Lakes Radio Telephone Company

using the Deforest Wireless System, (the first commercial Wireless Telephone Com-
pany) is erecting stations upon the Great Lakes, and plans to have over one

equipped during the coming season.

THE ELLSWORTH COMPANY

ME Broal . s e T e

CUT THIS OFF AND

49 Exchange Place, New York
Please send me full particulars relative to the Radio Wireless Telephone.

MAIL AT ONCE.
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Electric Discharges Producing Artistic

Photographs

By Frank C. PErkiNs.

At Nantes, France, Dr. Stephane Le-
duc has made most artistic and unique
photographs by utilizing electric sparks
and discharges from high tension coils
as shown in the accompanying illustra-
tions. The effects produced are not un-
like those of the most beautiful crystals
of snow or ice, or those given by the ka-
leidoscope, the more exquisite ornamen-
tal figure in its wondrous variety being
obtained by this electrical process.

It may be stated that the photographs
are used as designs for decorative pur-
poses, various patterns being first pro-
vided for general outline, for wall paper,
carpet and rug patterns. The outlines
of star, letters, figures or other patterns
are cut out and placed on the photo-
graphic sensitive plate, then metallic ox-
ide, starch or other fine powder is sifted
over the sensitive surface of the plate,
after which the pattern is taken from the
plate, leaving the tracings of the open-
ings on the same, the exposure to the
electric discharge being made in the dark
room, and the sensitive plate developed
as in the case of ordinary negatives ex-
posed to sunlight or other light in a cam-
era.

Digitized by GO\ 81(3

It will be interesting to note that with
these electric photographs no camera is
required, as the plate with the outline
in fine powder, is placed on the metal
foil, tin foil or lead foil being employed
joined to the outer coating of one of the
Leyden jars of a frictional machine. The
other jar of a Wimhurst or other static
machine has its outer coating connected
to a point placed in the middle of the
sensitive surface. The static machine
then has its two poles connected to the
inner coating of each jar respectively, a
screen being provided for protecting the
surface of the photographic plate from
the discharge of sparks at the machine.

The accompanying illustrations show
that most unique and interesting pho-
tographic prints are obtained from the
negatives after development, the de-
signs being varied according to the pat-
terns used, the arrangement of the pow-
er, the strength of current and the form
of metallic conductors employed. It is
maintained that the tension of the cur-
rent makes a great difference in the
result obtained as well as the tempera-
ture and dryness or moisture in the at-
mosphere.
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Dr. Stephane Leduc has made some
most important investigations of electric
fields by this photographic process. Im-
ages of electric spectra have been ob-
tained by photographing silent discharges
of electricity by placing the metallic point

and sensitive plate in the same position
as when using the ornamental patterns,
the plate and point being again connect-
ed to the outside metal coatings of the
Leyden jars.

By using a single point a photograph
of a monopolar field is obtained, two

MODERN ELECTRICS

points being employed giving a bipolar
field, the photographs produced giving
somewhat similar designs to iron filings
with magnetic fields. The photographs
with unlike poles show lines drawing to-
gether and connecting the poles, while
with poles of the same design, the pho-
tograph of the electric discharge resem-
bles the filings outline of two magnetic
poles which are alike, either both posi-
tive or both negative.

When employing a number of points
multipolar electrical fields are photo-

graphed and by placing the points per-
pendicular to the plate or parallel with
the plate most interesting changes are
noted in the results. It is necessary to
employ non-halation plates in order to
avoid the veil due to the spark in many
of these experiments, to obtain the best
results.

It is held that red oxide of mercury is
employed to advantage, the plate being
immersed in the compressed oxide while
the discharge is taking place. There is
also a great difference in the figures pro-
duced on the plates if the point is posi-
tive and the plate negative, the former
connections having been reversed. Some
of the most interesting and unique de-
signs of lettering have been produced by
this process of photographing electric
discharge, with patterns of letters and
words.
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Dr. Leduc has made some valuable in-
vestigations of globular electric dis-
charge, the details of which he has pre-

sented to the French Society for the Ad-
vancement of Science, under the title:
“Etincelle Globulaire Ambulante,” and
referring to the work of G. Planté and
Righi.
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BY WIRELESS “ROUND THE
WORLD.”
By EarLe WiLLiam Gace.

Plans have been announced by Rear-
Admiral William S. Cowles, chief of the
Equipment Bureau at Washington, D.
C., which provide for the eventual es-
tablishing of wireless communication
around the world, therefore the day is
not far distant when Uncle Sam from
his chair in the White House can direct
the ships of his fleet, no matter in which
of the seven seas they may be sailing.

The cornerstone of this stupendous
achievement will be laid when work is
opened in the near future on a high pow-
ered, long-distance wireless station at
our national capitol.

Necessity was the inspiration for the
undertaking, naval experts say. The
United States assumed the responsibility
of patrolling the Pacific when the Phil-
ippines were taken under the fold of the
Stars and Stripes. It is all very well,
perhaps, for battleships to sail forth
boldly on months-long cruises, but the
Government should be in a position to
call them up, day or night, and make
them feel they are not so far away from
motherland after all. It will, indeed,
place a cog in our present navy, such as
will be hard to equal along general man-
agement lines. :

High powered stations similar to the
one now under construction in Wash-
ington will be established along the Pa-
cific coast. The next step will be stations
in Hawaii, Guam, Samoa and the Phil-
ippines. Wireless communication with
ships in the North Atlantic Ocean is now
possible to a satisfactory extent. With
the future system installed the North Pa-
cific and a portion of the Indian Ocean
will be gathered up and figuratively
spread out in view of the windows of
the White House.

In times of peace the Navy Depart-
ment will be able to guide the ships at
all times with the certainty of a man
moving the men on a chess board. Should
war arise the responsibilities of a naval
engagement need not rest entirely on the
shoulders of the men aboard the ships.
In a certain room in the White House
a board of naval experts will sit and
flash wireless messages directing and ad-
vising the fleet in fights.

Thus it will be possible to foresee what
could not be so in present time, or past
times. We can fight at much less cost,

(Continued on Page 36%)
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The Construction of Standard Cells

By WaLter C. BELCHER.

Believing that many of the readers of
Moper~ ELECTRICS are anxious to do
exact work, but are hindered by exorbi-
tant prices of Absolute Standards, and
by lack of knowledge of methods of
construction, the following paper is sub-
mitted :

The Clark-Carhart cell is the legal
standard in the United States. There is
no local action when not in use. Re-
quires no care when once set up (but is
not portable). and is practically constant
—the only change in voltage being due to
temperature. This change is slight, but
for exact work may be found by follow-
ing formula:

E. M. F=1434 [1—0.0008 (T—15)]
The cost is from $3.00 to $4.00.

The cost of construction is about 30
cents, plus time (which is always well
spent in scientific pursuits).

Procure as many Y tubes (small size)
as you intend to make cells, or if you are
proficient in glass blowing you can make
them—as their construction is very easy.

Procure as many burned out incandes-
cant lamp globes as you intend to make
cells. Break them and carefully remove
the platinum lead-in’s with the attached
copper wire.

Get as many corks as there are legs to
your Y tubes, viz,, 2 each. Boil them in
paraffine. Pierce each in center with a
fine needle and draw copper wire of lead-
in through until about 1/8 in. only of

(GO« -_gle

platinum protrudes, and insert in legs of
Y tube as shown at B. It is best to place
a bit of paraffine in each leg after inser-
tion and heat carefully above a stove or
lamp in order to thoroughly seal the
wires in. The copper wires protrude as
shown at AA. The platinum at NN.

Be careful that wires NN are mnot
paraffined. It is far better yet to seal
these wires directly into the glass, as has
so often been described in MoberN ELEcC-
TRIcs, for different types of coherers,
only that in this case the platinum tip is
internal rather than external, and if you
can work glass I strongly advise it.

Now you are ready to make your bat-
tery materials.

Buy, or if you are a chemist, make
some mercurous sulphate.

Buy or make some zinc sulphate.

Buy some pure redistilled mercury.

Make some zinc amalgam as follows:
Get a piece of pure zinc, file it up or buy
some pure zinc filings. Place in a test
tube with a small quantity of mercury
and heat. Be careful not to inhale the

fumes as mercury is very poisonous. Add
zinc or mercury as needed until you have
a thick paste. This is mercury amalgam.
Place with a pipet some mercury in one
leg of Y tube up to dotted line 1.
In other leg fill mercury amalgam to

-, =
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line 1. Make a thick paste of mercurous
sulphate and place in leg in which you
put your mercury up to line 2.

Make a saturate solution of zinc sul-
phate and put in leg in which you put
your amalgam and keep filling until you
are at line 3.

T
" RN

LE llik---- €

€----D
-----E
+ &-----—-F
Fig. 3
Place wooden stoppers, previously

boiled in paraffine, in C. This stopper is
best bored partly through and tapped, as
shown at D. This is for permanent sus-
pension.

Now for your case: Fig. 2 shows a
very convenient form. The body being
of metal and the top of fibre board or
hard rubber. This is bored as shown.

Holes G. being for suspension of cells,
by screws fitting D. Fig. 1.

F. is for insertion of a thermometer.
E. being for your binding posts.

This is on basis of 3 cells, and as you
see by connecting cells in series and run-
ning stout wires from binding post to
first and last series and also to 2 connect-
ing loops, you can use 1, 2, 3 cells at will.

Shellac over glass and plug C so as to
make a firm joint. Then screw onto top
of container.

After having placed your cells and
made connections—good soldered ones,
mind you—place cap on container and
fill container with oil. Kerosene will do.

Use only pure water in making this cell
and remember it is for TESTING ON-
LY, not for power or light or continuous
use.

st GOOgle
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To recharge: Siphon off liquid only;
drop scrap zinc pieces or filings, into
amalgam side and siphon off some of
mercury so as to bring down to line 1 on
mercury side, and then fill as before.

Each cell of small size requires 1 oz.
mercury, 1 oz. mercurous sulphate, 1/4
oz. zinc sulphate, 1 1/2 oz. mercury-zinc
amalgam, approximately.

If you do not care to go to the bother
of constructing so good a cell a fair sub- .
stitute is made by sealing a platinum wire
into a straight tube as above described,
then putting 1/4 in. mercury, then nearly
filling with dry mercury sulphate. Plug
(or Wollaston) wire about 0.001 in. in
with a perforated cork, through which
you insert a well amalgamated zinc rod.
Shown in Fig. 3. A, zinc rod; B, plug
of wood; C, level of mercurous sulphate
paste; D, level of mercury; E, platinum
wire ; F, copper wire.

NOVEL MOTIVE POWER.

By Prof. “Fips.”

In the December issue somebody
said that somebody had harnessed the
ocean. What of it? Look at illustra-
tion. I have harnessed the squirrels!

If you live in the woods and wish
to light up your house electrically, and
if you have no water power mnor

gas engine, but plenty of squirrels,
the problem becomes an easy one. Catch
squirrels

about 455 (their combined

power is one horse power) and build
455 little houses, with the revolving
cages. All these cages are belted to a
main shaft, which drives the dynamo.

As the squirrels are liable to go on
strike in the evening, the dynamo
should be used to charge storage bat-
teries during the daytime.

It has been proposed to term the
kilo-watt hour as the “Kelvin.” This is
in honor of the recently deceased sci-
entist, William Thomson (Lord Kel-
vin).
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It affords the Editor genuine pleasure
to offer to the thousands of wireless en-
thusiasts an approprite New Year's pres-
ent in form of the Wireless Association
of America. Every reader perusing the
announcement of the association, found
elsewhere in this issue, will agree that
such an organization has been needed for
a long time.

Wireless Telegraphy may now be said

st GOOgle
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to have left the experimental stage. It
has become an everyday necessity, and
already rivals the wire and cable tele-
graph. Between sea and land wireless
is of the utmost importance and to-day
forms as necessary an adjunct to every
up-to-date vessel, as its coal and life-
boats.

Only a few days ago Wireless demon-
strated anew its utility. Several Italian
warships were at sea, when the disaster
occurred in southern Italy, necessitating
prompt assistance by outside help. The
warships were at once recalled by means
of wireless, and through it have saved

-the lives of hundreds of sufferers and

brought the much needed relief.

Not alone on sea, or between land and
sea, but on the mainland also, Wireless
is of high importance. Only a few weeks
ago two young Wireless experimenters
saved several hundred lives in southern
France in a dramatic manner. One of
the young men, living on a hill near a
dam, discovered that it was giving way,
which meant the destruction of a “small
village in the valley below and the drown-
ing of hundreds. He promptly “called
up” his friend living in the village below
who gave the alarm. Over two hundred
people reached the mountain in safety,
just in time to avoid the flood. Without
Wireless they would have been surely
drowned, as telephone and telegraph are
unknown in that locality and the person
in charge of the dam was sick on account
of a recent accident.

The greatest aim of the Wireless
Association of America is to bring
young experimenters together — not
in clubs, but in practical work.
The Editor would like to see every
reader of “Modern Electrics” ; in
possession of a wireless station; there
is really nothing more instructive and
entertaining than a wireless between two
isolated, or for that matter, distant points
in a city. The necessary instruments,
thanks to competition are now so cheap
that they are in reach of everybody, and
we have as yet to hear of the person re-
gretting an investment in wireless instru-
ments.

The Association’s button will also be
of great help to bring young experimen-
ters, unknown to each other, together.
As only a few thousand buttons were
ordered, prospective members should
send at once for same, as it will take sev-
eral weeks to obtain a new supply.
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Whireless Agsoriation of
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Huder the Auspires of “Modern Elertrics”
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Dr. LEE DE FOREST -
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WM. MAVER, JR. - -
Huco GERNSBACK -

President
Vice-President
Secretary

Chairman & Business Manager

The Wireless Association of America
has been founded with the sole object of
furthering the interests of wireless tel-
egraphy and aerophony in America.

We are now on the threshold of the
wireless era, and just beginning to rub
our intellectual eyes, as it were. Some-
times we look over the wall of our
barred knowledge in amazement, won-
dering what lays beyond the wall, as
yet covered with a dense haze.

However, young America, up to the
occasion, is wide awake as usual.

Foreign wireless experts, invariably
exclaim in wonder when view-
ing the photographs appearing
each month in the “Wireless
Contest” of this magazine.
They cannot grasp the idea that
boys 14 years old actually op-
erate wireless stations success-
fully every day in the year under
all conditions, but they are all of the
undivided opinion that Young America
leads the rest of the world wirelessly.

Even Dr. Lee de Forest, America’s
foremost wireless authority, confessed
himself surprised that so many young
men in this country should be in the
possession of such well constructed and
well managed wireless stations, which
is only another proof that the clear
headed young men of this country are
unusually advanced in the youngest
branch of electrical science.

So far America has lead in the race.
The next thing is to stay in the front,
and let the others follow. In fact he
would be a bold prophet who would
even dare hint at the wonders to come
during the next decade.

The boy experimenting in an attic to-
day may be an authority to-morrow.
However, not even the cleverest inven-

Digitized by GOk 'gle

tors or experimenters always have the
opportunity of making themselves
known to the world, and it is right here
that we are.confronted with a mystery
so far unsolved. Qut of 100 per cent
of young wireless experimenters, 90 per
cent. are extremely bashful. Why this
should be so is a mystery.

As stated before the new Wireless Asso-
ciation’s sole aim is to further the inter-
ests of experimental wireless telegraphy
and aerophony in this country.

Headed by America’s foremost wire-
less men, it is not a money-making in-
stitution. There are no mem-
bership fees, and no contribu-
tions required to become a
member.

There are two conditions on-:
ly. [Each member of the Asso-
ciation must be an American citi-
zen and MUST OWN A WIRELESS
STATION, either for sending or for re-
ceiving or both.

The Association furnishes a member-
ship button as per our illustration. This
button is sold at actual cost and will be
mailed to each member on receipt or 15
cents (no stamps nor checks).

This button is made of bronze, triple
silver-plated. @ The flashes from the
wireless pole are laid in in hard red
enamel, which makes the button quite
distinctive. The button furthermore has
the usual screw back making it easy to
fasten to buttonhole. The lettering it-
self is laid in in black hard enamel.
Size exactly as cut.

On account of the heavy plating it
will last for years and is guaranteed not
to wear “brassy.”

Its diameter is 3/4 inch. This is a
trifle larger than usual. the parpose be-
ing to show the button off so that it
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can be readily seen from a distance.
The reason is obvious. Suppose you
are a wireless experimenter and you
live in a fairly large town. If you
see a stranger with the Association but-
ton, you, of course, would not be back-
ward talking to the wearer and in this
manner become acquainted with those
having a common object in mind, which
is the successful development of “wire-
less.”

The Association furthermore wishes
to be of assistance to experimenters
and inventors of wireless appliances and
apparatus, if the owners are not cap-
able to market or work out their inven-
tions. Such information and advice
will be given free.

Somebody suggested that Wireless
Clubs should be formed in wvarious
towns, and while this idea is of course
feasible in the larger towns, it is falla-
cious in smaller towns where at best
only two or three wireless experiment-
ers can be found.

Most experimenters would rather
spend their money in maintaining and
enlarging their wireless stations, in-
stead of contributing fees to maintain
clubs or meeting rooms, etc., etc.

The Board of Directors of this As-
sociation earnestly request every wire-
less experimenter and owner of a sta-
tion to apply for membership in the As-
sociation by submitting his name, ad-
dress, location, instruments used, etc.,
etc., to the business manager.- There is
no charge or fee whatever connected
with this.

Each member will be recorded and
all members will be classified by town
and State.

After February lIst, 1909, members
are at liberty to inquire from the Asso-
ciation if other wireless experimenters
within their locality have registered.
Such information will be furnished free
if stamped return envelope is forward-
ed with inquiry.

To organize the Association as quick-
ly as possible it is necessary that pros-
pective members make their application
at once, and without delay.

If you are eligible fill out application
sheet and state particulars as follows:
Full name; town; State; age; system
and apparatus used; full description of
aerial.

In order to facilitate quick clasifica-
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tion, please be brief and keep application
sheet separate from your letter.

NEW SELENIUM CELL.

By our Paris correspondent.

Mr. G. M. Michin is the inventor oi
a new and very sensitive selenium cell.
which will appeal to readers of Mon-
ERN ELECTRICS, as the construction is
surprisingly simple.

Two plates of aluminum about one-
eighth inch thick and two inches
square are separated by an extremely
thin film of mica (0.01 mm. thick),
which must insulate the metal plates
thoroughly from each other.

The plates are strongly pressed
against each other by means of two
flat pieces of iron and two bolts, as
shown in illustration. Leading off
wires are clamped between the iron

pieces and the plates, which insures
perfect contact at all times. It is of
course self-evident that the bolts must
be insulated from the iron pieces, so
as not to short-circuit the aluminum
plates. This is best done by mica
washers, or any other good insulator
withstanding high temperature.

The cell should now be taken to a
printing house or some other estab-
lishment owning a powerful paper
cutter. About 34 inch (on the long
side of cell) should then be cut off
carefully, so as to leave exposed per-
fect edges of the two aluminum plates
and the mica separating them. It will
not do to cut the cell by means of a
saw, or by filing, only cutting by
means of a sharp knife will make a
good cell. Neither will the cutter be
damaged in the least, as aluminum.

{Continued on Page 374)
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How to Make A Chemical Rectifier

By Georce P. Frenca.

- GLass Jars 6'x8—

Hog
o

LEAD PLATE

ALUMINUM PLATE

ALUuMINUM PLaTe HEH
LEAD PLATE

ALUMINUM PLATE H=H

-Fig. 1-

Probably a good many readers of this
magazine having access to alternating
currents, want some cheap but efficient
means of changing alternating current
to direct current.

The cheapest apparatus is the chem-
ical rectifier, which I will presently de-
scribe.  Procure three glass jars, 6x8
inches; make a cover for each jar as
shown in Fig. 1. The wooden covers
should be boiled in paraffine wax to
prevent leakage, although shellacking
will do. Procure three pieces of 1/16
in. sheet lead 4x6 in. with a 3/4 in.
lug in one corner (Fig. 2.). Also
procure four pieces of sheet alumin-
um the same thickness and size as the
lead plate.  Fasten the plates to the
cover by bending the lug at right angles
to the plate and screwing them one inch
apart. Two of the jars will have one
aluminum and one lead plate as shown in
Fig. 1. The middle jar will have one
lead plate in the middle and two alu-
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minum plates, one on each side of the
lead plate, as shown in Fig. 3.

The solution is made by dissolving as
much baking soda as the water will dis-
solve, thus making a saturated solution.
Usually two or three handfuls of soda
will be enough. Fill the jars within an
inch of the top and lower the plates
into them. Connect as shown in Fig.
4. It is advisable to put a lamp bank
of six 110 volts 32- c. p. lamps on one
side of the alternating current because if
low resistance was put on the d. c. load
it might burn out the wires.

The writer has used these rectifiers
with three 32-c. p. lamps for charging
storage batteries at a charging rate of 2
amperes.

The uses to which this rectifier can
be put to are various, such as running
small motors, spark coils, charging
storage batteries, and lighting arc
lamps.

A fresh solution should be made after
the rectifier has run about forty hours.
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Enameled Wire

During the past year a new product
has found its way in the electrical
arts. It is the so-called enameled wire.

Several American and one German
company manufacture this wire now,
and on account of its great advanta-
ges, finds new iriends every day. Our
illustration, drawn to scale, explains
better than words, why enameled wire
is favored so much by manufacturers.

The compound used to enamel the
new wire is a secret of the producers,
and is guarded jealously. The enamel
itself is of a brilliant black. It is very
tenacious, and adheres to the wire in
a truly remarkable manner. It does
not chip off the wire, nor can the bare
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wire be exposed by repeatedly twist-
ing same. The only way to bare the
wire is by scratching off the enamel by
means of a knife.

Heat does not affect the enamel to
any extent, nor does cold affect it.

Enameled wire undoubtedly fur-
nishes far more efficient apparatus
when it comes to wind a certain
amount of wire in a certain amount of
space, as will be easily seen by study-
ing our illustration. The electro-
magnetical efficiency of enameled wire
‘wound apparatus is therefore very
high.

In wireless instruments enameled

visiizea vy (GOOGlE

wire found a stumbling-block, on ac-
count of the persons using it not being
familiar with its characteristics.

This especially is the case with tun-
ing coils wound with enameled wire.
[n fact, several untrained makers now
denounce the wire as being worthless,
as they had not the determination to
go at the bottom of the matter, or to
investigate the trouble.

The uninitiated winds the enameled
wire tightly on a wooden drum and
finishes the tuner. The coil is per-
fect, and works surprisingly well. A
week later, however, the sad discov-
ery is made that the entire wire is
loose, as if it had been wound on a
drum !4 inch larger in diameter than
the original drum.

They begin to think now that the
wood has shrunk, and wind more coils
on best seasoned, paraffine-boiled hard
wood. Alas! a week later the wire is
looser than ever, and they give it up
in despair. The truth is, that the wire,
wound under tension, “gives” or
lengthens after a certain time, the
same as a coiled spring will tend to
uncoil or lengthen, if the proper precau-
tions are mnot taken.  Apparently
the early makers of tuning coils and
other similar apparatus did not stop to
think of this simple phenomenon, and
blamed it all on the wire.

There is only one way to keep enam-
eled wire from uncoiling or stretching
out, and that is, by fastening it to the
object on which it is wound.

A New York house, building wire-
less apparatus, experimented with over
100 adhering substances for a period
of eight months, and so far only one
substance was found powerful enough
to counteract the peculiar stretching
property of enameled copper wire.
This substance, it is said, will keep the
wire tight forever; test coils wound
with the new process four months ago
and used every day, show no signs of
becoming loose. The problem there-
fore seems solved.

The amateur thinking of winding his
own coils is warned not to waste his
time and money,but should rather buy
the finished product, which will be
much cheaper in the end. It is always
safer to let the manufacturer experi-
ment; to him it does not matter if 50
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coils are spoiled while experimenting,
while if the amateur spoils one or two,
it is a vastly different story.

HIGH SPEED PHOTOTELEGRA-
PHY.

Methods of sending photographs by
telegraphy to distant points are now
in practical use, one of the London
newspapers having a daily photo-tele-
graphic service from Paris. In the
existing systems, however, it takes
half an hour or more to transmit an
entire picture.

A scheme by which it will be pos-
sible to reduce this time to a few sec-
onds has been proposed by two French
inventors—Messrs. Senlecq and Tival.
A photograph on bichromated gelatine
is so impregnated with a metallic pow-
der that the electrical conductivity of
the surface varies precisely as the light
and shade. When the photograph is
moved about in an electric circuit the
current accordingly varies, and when
these wvariations are registered mag-
netically on a strip of steel, as in the
“telegraphone,” the steel may be said
to contain a “magnetic picture” of the
original. The use of the magnetized
steel strip is the feature that deter-
mines the increased speed of transmis-
sion, for the strip may thus be run
through the transmitting apparatus
with any desired velocity.

In transmission the steel strip is
used to reproduce in a suitable circuit
the current variations that are regis-
tered on it, and these so move a screen
of film, whose thickness is graduated
from transparency to opacity, that the
light that falls on the receiving sensi-
tized surface is precisely of the same
intensity as that corresponding to the
particular point in the “magnetic pic-
ture” that is passing through the trans-
mitting apparatus at that instant. The
light passes through a hole in a rotat-
ing disc in such a way that it describes
a spiral, finally tracing out the original
photograph. This may all be done, it
is asserted, in a few seconds. The ob-
server’s eye during this time would see
on the sensitive plate a tiny spot of
light moving in a spiral course, and
increasing or decreasing in brilliancy
as the particular point in the picture
was to be light or dark.

If the time of transmission could be
so greatly reduced that the whole spi-
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ral could be tn;.versfed in about one-
tenth of a second instead of several

. seconds the course of the spot would

become a continuous line of light, and
the eye would pehold the picture on
the screen without the intervention of
photography. This would, so far as
the receipt of the image is concerned,
be “seeing at a distance”—somethin
often attempted, but never achieved.
The object seen in this case, however,
would be a photograph, not a natural
object. It appears also that even the
process in which the time of transmis-
sion is reduced to several seconds has
not been worked practically.

ELECTRO MAGNETIC SOCKET.

The Electro Magnetic Socket is a
self supporting device, which by means
of magnetic attraction to iron or steel,
will hold and support an incandescent

. S .."_ &
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lamp in any position, allowing the
light to be applied directly where de-
sired. It can be used in any place or
position where there is an iron or steel
surface, holds the light firmly and can
be applied at a moment’s notice. Its
utility and varied application suggests

,itself upon sight, and it can be used to

advantage in boiler shops, machine
shops, ship yards, safe shops, on struc-
tural iron work, iron vaults, etc.

At first glance the socket does not
suggest its being constructed different
from the ordinary kind, except that it
is somewhat longer. The advantage of
the device is that practically no extra
current is used to energize the magnet,
as the windings are in series with the
lamp.

Only direct current can be used with
this socket.

‘UN E\J'E?'\Siﬁ’ OF MICHIGAN



MODERN ELECTRICS

Automatic Wireless Transmitter
(Patent applied for.)

By “Fips.”

Suppose you wish to test a new de-

tector, or a new wireless “line.” Here-
tofore it was necessary to have some-
body at the key to send signals in reg-
ular intervals, as the ordinary human
being cannot very well be at the key,
and at the same time be at the detect-
or, two blocks away from the key.
Therefore your mother or your sister
had to perform the tedious work of
operating the key, while you were at
the other end, busy testing.

Naturally this was not a very satis-
factory method for several reasons.
One reason is that your mother, while
very likely quite a capable lady, cannot
possibly work the key, keep the roast
from burning, and darn socks all at
the same time.

While I admit that your sister pos-
sibly has more time to spare, nobody,
except yourself—at the distant end—
could reproach her if she leaves the
key in preference to her gentleman
iriend who called on her.

I hope that by presenting my mar-
velous automatic transmitter to the
world, T shall earn the gratitude of all

pigitized by (3O '81‘3

mothers and sisters having in their
family a “wireless fiend.”

Without wishing to be unduly im-
modest, I think that a nice bronze
monument of myself in some public
square is not asking too much, consid-
ering my invaluable services rendered
on account of all the unburned roasts,
my transmitter will save hereafter and
the comfort all men will derive by
wearing socks without holes.

A good automatic transmitter
should, before all, send all the time,
and my new apparatus does this sur-
prisingly well. Several of the greatest
scientific men of the world pronounced
my transmitter a marvel, and the Chi-
nese government has already ordered
six complete sets.

By referring to illustration it be-
comes apparent that one of the re-
quirements is a dog. (Do not use a
cat, as same generates too much static
electricity, especially when her claws
short circuit your face.) A chubby,
short, and rather alert little dog is the
ideal one to use. A big, heavy dog is
not to be recommended.

m
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Next get an ordinary wooden plank
. about four feet long and one foot wide.
At one end of the plank a hinge is
provided, as clearly shown in illustra-
tion. A strong spring is then attached
to the board and the wall in order to
keep the plank raised slightly, when
not pressed down.

Under the right-hand side of board
two contacts are provided, which are
connected with the spark coil and battery
in the usual manner. Every time the
plank is pressed down the spark coil
will operate. Next, a cage must be
built around the plank, in such a man-
ner that the latter can move freely,
without, however, leaving enough
space for the escape of the dog. The
cage shown in illustration is a wire
cage, but I use lately a narrow wooden
box, tall enough so the dog cannot
possibly jump out of it. It is of course
understood that there shall be no room
whatever between the sides of the box
and the plank, as else the dog would
simply walk from the plank, which he
cannot do if the cage hugs the plank.
with only about one-half inch clear-
ance.

If we put Fido in his cage now and
hang a fair sized sausage or soup bone
immediately above the cage, but in
such a manner that the dog, no matter
fiow well he jumps, cannot reach it,
he will for the next half hour unceas-
ingly jump up and down in order to
acquire the morsel. In the meanwhile
he also operates the wireless set, by
pressing the plank up and down alter-
nately and in quick succession.

If, however, the dog is fairly clever,
he will soon see through the whole
business and become sick of it. He
will then simply lay down on the
plank and let the sausage strangle it-
self to death. In the meanwhile—the
board being depressed, the coil will of
course operate continuously.

Naturally, this being a poor state of
affairs, I immediately improved the ap-
paratus. I arranged from eight to ten
metal plates, about one foot wide, and
about six inches long, over the entire
length of the plank (but only inside of
the cage), the plates being one inch
apart. All the even plates are con-
nected with a wire, the same being
true of the odd ones. The two out-
leading cables are connected to the spark
gap (see illustration).

(Continued on Page §73)
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THE TELESCOPIC DETECTOR.

This detector consists of a brass
plunger, A, with threads, BB, screw-
ed into the brass tower on guide, C,
which is mounted upon a brass base,
and this in turn also mounted upon a
hard-wood box, T. The plunger, A,
has a knurled handle at the top, and at
the lower end a piece of silicon ground
to a fine and sharp point.

Underneath the point a cup, F, is
provided. This cup contains a few
drops of mercury. The binding posts,
D and D’ are connected, one with the
cup and one to the tower. Inside the
box is placed a certain capacity con-
denser, connected across the two
binding posts.

BB

.

FLE.

The two binding posts are insulated
by the bushings, E and E'.

The detector is placed in series with
a small battery Rheostat-regulator, a
telephone receiver and a dry cell. The
positive pole of battery is connected
to the tower.

The good qualities of this detector
are: It 1s dust proof, easily construct-
ed, simple, compact, and above all, it
is quite sensitive.

A uim of oil may be placed over
the mercury, if desired, to prevent its
oxidizing.

The writer has a station of his own
receiving over 500 miles. He uses the
Telescopic detector and the micro-
phone tvpe, but the most dependable is
the telescopic one.
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A Carborundum Detector

By S. W. NEwsom.

A carborundum detector, when well
built, is better for amateur use than the
silicon detector because of its sensitive-
ness and reliability. As in the previous
numbers of MobpeErN ELECTRICS no car-
borundum detector has been shown, the
writer will endeavor to give a few point-
ers on the construction of this appara-
tus.
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The most sensitive part of carborun-
dum is the part between the crystals that
resembles slag. The crystals are not
quite so efficient.

The two brass standards (c and b, Fig.
1), and the hard rubber are about the
only things that are not found in the
amateur’s work shop. The standards
may be cast at any brass works and fin-
ished by the experimenter. If all metal
parts are well nickeled the detector, in
appearance, will repay the owner many
times.

In the designing of the detector the
aim was to produce an efficient service-
able instrument at as small a cost as pos-
sible. The matenals required are: two
brass standards (b and c¢), hard rubber
base (f), four binding posts (g), two
discs of hard rubber (d and e), two bat-
tery terminal screws, two thumb screws
from old binding posts (h and i), two
brass springs (j and k), and two brass
bolts (2).

The standards are to be drilled and
threaded, as shown in Fig. 1, for the ad-
justment screws (d and e), and the lock
screws (h and i), 832 threads are to be
used.
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The standards (b and ¢) are to be bolt-
ed down to the base, with the brass bolts,
as shown in Fig 2. The pin (1) Fig. 2,

.is made of a needle or a small wire nail.

The hole for the pin is drilled into the
standard and the pin is inserted ; the hole
in the base is then drilled in such a man-
ner as to bring the standards 3/8 in.
apart. While the standard is in the cor-
rect position mark the center of the
countersunk hole for the brass bolt (2).
Before bolting the standards to the base,
the springs (j and k) are either soldered
to (b and ¢) or fastened with two small
screws. The holes in the bottom of the
base to take the nuts of the bolts, and
the screws for the binding posts, should
be about 1/2 to 3/4 in. in diameter and
1/4 in. deep.

The connections are as follows: From
bolt (2) of standard (c¢) make two
grooves (about 1/4 in. deep and 1/16 in.
wide) one to post 1 and one to post 4.
From bolt (2) of standard (b) make
two grooves (of the same size), one to
post 2 and one to post 3. Connect the
bolts to the binding posts and fill all the
remaining space with hard wax. Bind-
ing posts (1 and 2) for the telephone re-
ceivers, and (3 and 4) are for the aerial
and ground. A battery may be put in
series with the telephone receivers, but
it is not absolutely necessary.

To put detector in commission proceed
as follows:

¥y %)

Select a carborundum crystal having
(on one end) a very sharp edge. Good
crystals have a pale pink or light color
near the sharp edge. Clamp the crystal
between k and j at a. The sharp edge
of the crystal should be at right angles
with one of the springs. )

rw)
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Wireless Troubles
Part II.

TESTING AND OPERATION OF TRANSMITTING IHSTRUHENTS.
L. SPANGENBERG.
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As the article in the December issue
pertained to receiving instruments, I will
endeavor to point out a few minor trou-
bles in connection with the Transmitting
Instruments.

To use the tuned system you will need
an induction coil of any size larger than
one inch (of course, for inside work a
one-quarter or one-half inch coil will do),
sending Helix, condenser and spark gap.

There are several ways of connecting
up the transmitting instruments, as in
the case of the receiving instruments, but
the writer gets the best results from the
arrangement shown in Fig. 1.

It i1s the impression among the ma-
jority of amateurs that by putting a con-
denser in the circuit, either of the plate
glass or Leyden jar type, it does not
work as well on account of the reduced
length of the spark, but one will notice
it is far more intense and really of much
greater efficiency, and by experimenting
one will readily see that the transmitting
instruments will work louder and over a
much greater distance with the condens-
er in the circuit than without it.

To start with, the operator will get
better results by working his coil at about
three-quarters its full capacity, that is,
not spreading his spark gap to a distance
where the spark will not jump the in-
stant the primary of the coil is closed, or
even every time, but with a lagging. The

condensers should be free from spark-
ing, and also the Aerial switch, as ev
spark visible at any point other than the
spark gap is so much energy wasted, ex-
cept when using an anchor spark gap.
In this manner the best results will be
obtained from the transmitter,

The Aerial should be insulated more

"for transmitter than for receiver, and

should not come closer than two feet to
any metal objects, such as tin roofs and
steam pipes, and farther away if possible.

If you have a friend who has a station,
using the tuned system, with whom you
wish to get in communication, assuming
that your receiving instruments are
adjusted properly, a time should be
selected when both of you will be
at the instruments, and but one of
you test out at a time. For in-
stance, if you wish to “get him,” you
call his “call” letters, in the meantime
varying your inductance, both noting
each ‘variation, and in so doing you will
both find readily the most efficient ad-
justment. Of course, the proper way to
find this adjustment is by a hot wire me-
ter, but this instrument being quite ex-
pensive, it does not come within reach of
the majority of experimenters.

If you are not in touch with any sta-
tion, and wish your transmitter to work
as far as possible, a simple way of find-
ing the adjustment is by taking the lead

{Continued on Page 374)
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Novel Detector

The detector shown in Fig. 1 is made
of two Gillette razor blades mounted on

an insulating base of paraffined wood,
and held against a block of wood or
hard rubber by two brass springs, to
which the binding posts are connected.

A piece of pencil lead is laid across the
blades. A piece of incandescant lamp
filament with a small weight fastened to
its center may be used instead.

Fig. 2 shows the connections of the
detector. A telephone receiver and a
dry cell are connected in series with the
detector. One binding post of the de-

ANTENNA

G.
R a————-—a
Fig. 3
tector is grounded and the antenna is
connected to the other.
This detector is copied after one in
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which carbon knife edges with a steel
needle across them are used, but the
steel blades with the carbon across seem
to work just as good. It is hard to get
a sharp edge on the carbon and the edge
chips off very easy, so I thought I would
reverse the combination.

The detector can be made more sen-
sitive by using a potentiometer in con-
nection with the battery and choke coils
between the detector and the battery and
receiver.

The sender I used with this apparatus
consists of a gasoline engine wipe spark

ANTENNA

coal with a vibrator, key and battery in
series. One side of the vibrator is
grounded and the other connected to the
antenna. Fig 3 shows the connections
of the sender.

It does not seem possible that the
spark at the vibrator is strong enough to
send out waves that could be detected,
but I could hear it plainly in the receiver
at a distance of one hundred yards with
antennae twenty-five feet high.

The spark can be adjusted to its great-
est strength by the contact screw of the
vibrator.

Contributed by

CLARK PETTINGILL.
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HELPFUL HINTS FOR WIRE-
LESS EXPERIMENTERS.

All metal parts exposed to corosion
should be painted with black asphaltum
varnish.

In making condensers for the trans-
mitting circuit first loosen the dirt on
the sheet glass by washing glass with a
clean rag dipped in ammonia, then clean
with scouring soap. The tin foil is
smoothed out with a piece of chamois
and is stuck to the glass with the aid of
banana liquid. Smooth over the tin foil
until it closely adheres to the glass,
squeezing out the superfluous liquid.
When dry trim the tinfoil with a sharp
pen knife and clean off liquid on glass
with rag dipped in diluted ammonia.
Leave no sharp corners. When clean and
dry the glass may be painted with black
asphaltum varnish, making a neat ap-
pearance.

Zinc is the best metal for spark gaps.
The standard size rods for spark gaps
are 3/16 in. diameter.

The inductance coil in the transmitting
circuit should have as little resistance as
possible. If brass wire is used on ac-
count of appearances, no smaller size
than No. 6 should be used; copper wire
as small as No. 14 is sometimes used, but
No. 10 or 12 is better.

By using an anchor gap the right
amount of inductance can be easily de-
termined.

A very good clip used for making
quick connection on the inductance coil
is made from a piece of 1/16 in. spring
brass, 2 1/2 in. long and 3/8 in. wide,
and an 832 thumb screw. The accom-
panying sketch clearly shows the con-
struction.

Contributed by

BENTAMIN ROUSLIN.

Discovered a new perfume. The
greatest ever. Crush a piece of fused
silicon and smell immediately after
crushing. You will never crave for
other perfumery once you smell crushed
silicon. “Fips.”

oigiizeary (GOOGlE
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WIRELESS HINTS.
By Percy E. PALMER.

In many of the directions for mak-
ing electrolytic detectors, in contempo-
rary publications, I notice that platinum
(or Wollaston) wire about 0.001 in. in

-FiG. -

FConpEnSER
2-DETECTOR
3-Touerwione RecevEn
4-Dev ChuLs 5

5- PoTENTIOMETER
8- TuNING Col
T- GrouND
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diameter is specified for the variable or
movable electrode and much heavier wire
of the same metal for the fixed electrode.
While the above may give fairly good re-
sults over short distances, I find that to
obtain distinct signals over long dis-
tances much finer wire must be used,
The wire should be from 0.0001 in. to
0.0005 in. in diameter (Wollaston wire)
having an outside coating of silver and
a cup, made of very hard carbon, should
be used for the other electrode and re-
ceptacle for the sulphuric or nitric acid
solution, to get the best results.

Many amateurs, especially in cities, are
greatly bothered by induction from light
and power lines ; so much so, in fact, that
in some cases they carf receive from only
very short distances. This induction may
be almost entirely overcome by the use
of a looped aerial connection. This aerial
may be made as shown in Fig. 1, and the
instruments connected as in Fig. 2. When
using the usual “straightaway” aerial
connection my receiving range was only
about 100 miles, but by changing to the
looped aerial connection shown in the
figure I have heard several times stations
about 1,000 miles away. The connection
is equally good for silicon and electrolytic
detectors. In the case of the former,
however, the battery and potentiometer
should be left out.
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Wireless Bepartment

Aerophone Tests Before British
Admiralty

Lv Dr. Lee pE Forest.

As several misleading statements have
been made of late regarding the author’s
tests with “Radio Telephone” apparatus,
before the British Admiralty last Sep-
tember, the writer presents below an au-
thentic list of the results obtained.

The Admiralty required only a one-
way test, hence only one transmitting,
and one receiving apparatus was used.

The “Vernon™ training ship, stationary
in Portsmouth Harbor, was receiving.
The following notes were taken, partly
by the officers in charge of the tests, and
partly by Mrs. de Forest.

The transmitter was installed on the
“Furious,” which started from Ports-
mouth at 9.30 a. m. and steamed out
into the Channel to the east of the Isle
of Wight, reaching its maximum dis-
tance of 50 knots at about 4.30 p. m.
The author transmitted and kept a record
of all messages sent, official and other-
wise. The test numbers sent were read
for the most part from the American
stock quotations of the Daily Mail for
September 28th.

The following report gives a general
idea of the accuracy of transmission.

The telephone was used for every al-
ternate fifteen minutes from 9.30 a. m.
to mid-day; from 1 p. m. to 5.30, and
from 7 to 9.30. Throughout this time
the telephonic communication was per-
fect except for a-short period during the
afternoon when loud tuning right in
Portsmouth Harbor rendered receiving
very difficult. For all ordinary inter-
ference, due to Morse signalling, the
voice can be heard and understood
through the dots and dashes.

In this respect, working through in-
terference, the Aerophone is demon-
strated as much superior to the telegraph.
Such a percentage of accuracy as that of
only two errors out of 154 figures at a
distance of 50 miles, through severe in-
terference, would have been absolutely
impossible by means of the wireless tele-
graph of equal power.

Many official messages were read and
correctly received, but these cannot, un-
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fortunately, be embodied in this report.

It was found that the Perikon detector
could be used up to 30 sea miles, but it
was as faint at that distance as the Au-
dion at 50 miles. This test gives a fairly
accurate idea of the comparative sensi-

tiveness of the two receivers.

S0 knots. 60 English miles. 90. km.
H. M. 5. “Furious” to “Vernon"—

Portsmouth, September 28, 1908.
Distance—16 Knots:

1271316  .......
7612 7612
45916 45916
8978 8978
97516 97516
9918 9918
88516 88516
17714 17714
20238 20238
4138 4138
1041316 1041316
13 13
10416 10416
137316 137316
2734 2734

(Each number read twice.)

Received on “Vernon”:

“Guantanamo, Colon, Venezuela, Hon-
duras,” (Splen-did). “Sighted enemy,
bearing N. N. E. Steaming south 14
knots. Single line ahead.”

Distance—17 Knots:

“Five armoured cruisers, 10 cables on
port beam, one has been detached to
chase me, am closing.” Repeated.

(This was read through bad interfer
ence). .

Distance—25 Knots:

Received on “Vernon.”

“Repeat all signals betweer Admiral
and Forsythe. (On spelling cut this was
read Foursight). If unable to comply
show a fall (later spelled out ‘flag’) at
masthead.”

Distance—27 or 28 Knots:

“Indicate the name of the officer of the
first watch.”

“You are appointed for service in at-
tendance. Please keep steam up and be
ready to proceed at a moment’s notice.”

m
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(All of these messages read through
bad interference caused by Morse sig-
nals near by.)

“There will be an examination of can-
didates for the rank of Lieutenant on
board H. M. S. ‘Dreadnought’.”

Distance—44 Knots:

(Recorded by Lieut. Cooke.)

12112 12112 .......
74 - S,
4438 4438 i
8734 BIME cccens
95 99 s
9714 9714 .......
86 - -
17214 P21 e
198 Lt
4034 3045 4034
On second reading this was read cor-
rectly.
10214 10214 .......
13514 13514 ....ons
2714 2714 ;
65 ... ® et -
30 = | S—
4314 314 ...
7212 F2I2: weitase
130 Ly o _
105 105 .......
31 3 s
8412 8412 .......
5312 %1 I SR
10334 10334 .......
4014 4014 .......
72 $Z ucueies
8978 BB wovnias
12218 1 1754 1 R
12918 12918 .......
9934 5 SN
10334 10334
2118 218 e

* Door of booth was opened here.

In this list there were two figures
read wrongly in a total of 154.

Distance—45 Knots:

“Hello—This is No. 2 Microphone.
Reading is 8 1/2 to 7 1/4. Will cut down
reading and see if you can get me any

better. I cut down one and increased
capacity. How much further can you
hear 7"

{ Bad interference.)
Distance—50 Knots: .
“Fifty miles. Must turn back now.

L

Wait a minute, ‘Vernon’.

Capt. Jones.—"Dr. de Forest is fully
satisfied. Do you wish us to go further 7”
Distance—50 Knots:
“We are now going in, full speed. At
7 o'clock we will call you by ’phone.
“At 7.30 we will then be 20 miles

away.”

oigiizea vy (GOOGIe

121 1/2 121 1/2°..

74 1/2 74 172
4438 M oo
8712 &z U
9434 9434 . ......
9612 9612 .......
8686 BORE oo
17212 17212

197 197 .......
4014 4014 .......

102 102 .......

“No. 1 Microphone, reading 8. Now
No. 2. Say which is best. Will call you
at 7, 7.30 and 8.

The very gratifying accuracy shown in
this official test demonstrates unequivo-
cally that the Aerophone is destined in
time to replace flag-signaling on ship-
board, and to extend the range of such
present code signaling up to 50 and 100
miles; and through night and weather
which now makes flag signaling impos-
sible even over the shortest distances.

(Note :—Throughout a large part of
this test the wireless telegraph interfer-
ence at the “Vernon” was very severe.
When the above messages were being
read from a distance of 50 knots con-
densers were being tested right on board
the “Vernon,” using a large spark.)

CARBORUNDUM.

Probably few readers of MoDERN
ELecTrIcS know how the carborundum
crystals with which they frequently ex-
periment as wave detectors are made.
Considering the comparatively simple
materials from which these crystals are
made it is really wonderful that such a
hard substance as experimenters know
carborundum to be, may be made from
them.

When 1 say that they are salt, coke,
sand and sawdust, you will no doubt be
surprised. But the wonder lies in the
enormous amount of heat used to make
them. It is only the powerful electric
current generated at Niagara Falls, N.
Y., that can produce heat enough to fuse
these everyday materials into the crystals
which amateurs now use as Hertzian
wave detectors. A temperature of seven
thousand degrees Fahrenheit is maintain-
ed in an electric arc furnace and in this
heat the raw materials are converted into
hard crystals which beside their value in
wireless telegraphy are used commercial-
ly as an abrasive. In the latter case it
is crushed and ground and then made in-
to grindstones, oilstones, and the like.

Contributed by Lewis W. KLoOPFER.
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Modern Wireless Instruments

VARIOMETER.

Modern receiving instruments, es-
pecially those used commercially, have
an important object in view, that is, to
allow as little of the receiving energy
as possible to go to waste.

The Variometer is such an instru-
ment. It differs from a one slide tun-
ing coil, as it has no so-called “dead”
or open ends.

In order to adjust the inductance of
the antennae the general procedure is
to connect to the latter coils, provided
with plugs, or, as is found more gener-
ally, coils with sliding contacts. To
provide a greater amount of induct-
ance we often find several coils con-
nected in series and placed in the an-
tennae circuit.

However, this method is not very
efficient, as the received oscillations
are still affected by the “dead” or open

visiizeary (GOOGlE

ends of the coils, or else are forced to
pass through the unused coils, which
of course does not give maximum efh-
ciency to the circuits.

In order to minimize above defects,
Variometers are coming into use now.
These instruments consist of two coils
wound on spherical surfaces, one pla-
ced inside the other, capable of being
rotated and separated from the outer
by a thin sheet of hard rubber. Fig. 1.

The Berlin firm of Lorenz & Co.
has found this construction ideal, not
only from the mechanical but from the
electrical standpoint.

Fig. 1 shows a view of the Variom-
eter coils with housing removed. The
body of the fixed outer coil is attached
to a hard rubber plate from which the
knob serving to turn the inside spool,
the index arm, and the tightening ar-
rangement (set-screw), project. The
pointer passes over a scale having
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equally spaced subdivisions and which
is_readable from 0° to 180° Any at-
tempt to go beyond these two limits
is prevented by stops placed inside the

Fig. 3

Variometer case. On the hard rubber
cover are furthermore provided two
binding-posts, which are connected to
the Variometer coils by means of two
exceedingly flexible wires enclosed in
soft rubber tubing. Between these
posts a switch is placed which connects
the Variometer in a manner indicated, or
else automatically short-circuits it. In
the latter case no current flows through
the instrument.

The wire conductors themselves are
designed very carefully. Each con-
ductor cable is made by a peculiar pro-
cess, fully protected, so that each
strand lies on the outside of the cable
equally with every other strand. The
skin resistance for high frequency cur-
rents is absolutely the minimum pos-
sible. The complete conductor thus
made is silk covered, and wound upon
ebonite spools with the utmost ex-
actness.

The outer casing is usually made of
polished wood or hard rubber lined
with zine, or of nickeled metal, and
which is locked to the hard rubber
cover 'carrying the connection posts
and reading scale.

The dimensions of a large Variome-
ter are about 124 x 9 x 10 inches. The
weight of the instrument is approxi-
mately 13 1/3 Ibs.

The set-screw is purposely provided
so as to lock the pointer after it is once
set to the value of self-induction de-
sired.

In the triple Variometer, Fig. 2,
three instruments are incorporated.
This combination takes the place of
three ordinary coils connected in series
as explained above.

The three Variometers are connect-
ed in series, and are placed behind
each other. The inductance of each
Variometer is of course different than

visiizeary (GOOGlE
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that of the others. Thus the first may
cover a range from 330 to 3,300 centi-
meters, the second from 3,000 to 30,000
centimeters, and the third from 29,000
to 290,000 centimeters.

The adjustment of the triple Vari-
ometer is similar to the one of the sin-
gle Variometer described above, ex-
cept that it possesses a short-circuit-
ing arrangement, which is automati-
cally brought into action as soon as
the zero position is reached.

Thus the short-circuiting arrange-
ment cuts out entirely the unused Var-
iometers, which of course prevents any
possible loss of energy.

Fig. 3 shows the scheme of connect-
ing the triple Variometer combined in

one case. “a,” “b” and “c¢” are the
separate Variometers whose shafts are
respectively connected with the short-



358

circuiting switches “d,” which are
closed as the turning handles reach a
fixed point. At a point in the con-
ductor joining the series - connected
Variometers is an opening “e,” which

Fig. 4
can be closed either by a switch or by
connecting to it an additional induct-
ance. In this way a still greater range
can be had than by connecting to-
gether simply the Variometers them-
selves. Furthermore, a switch “f” is
provided, making it possible either to
connect the apparatus between the an-
tenna and the earth (or counterpoise)
binding posts “g” and “h,” or to di-

MODERN ELECTRICS

rectly short-circuit the posts, in which

case the antenna system is directly
connected to the tuner system.

SYNTONIZER.

Illustration Fig. 4 shows a combina-
tion syntonizer and receiver, such as
is used now in wireless telegraphy and
aerophony.

The tuner comprises primary and
secondary coils, both provided with
variable contact slides, which allow to
vary self induction and mutual induct-
ance.

On top of the case are shown two
Audions of the “Grid’ type, and also
(on the side of the base) a Perikon de-
tector.

The Audion is especially valuable in
long distance work, as it introduces
less damping into the oscillating re-
ceiving circuit than a good many
other detectors.  The action is not
rectifying, Lut it is based on a relay ef-
fect. The response is strictlﬁr quanti-
tative, following faithfully the wvaria-
tions in intensity of the received os-
cillations. An adjustable rheostat for
regulating the lighting circuit is pro-
vided. (Rheostat knob of hard rubber
is seen between the two Audions).

Fig. 5
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To safeguard the very delicate audi-
ons from shocks, etc, they are now
housed in a sort of rigid wire cage
which gives the instruments a some-
what odd appearance.

LOOSE COUPLER.

In order to obtain maximum sharp-
ness of tuning loose coupling between
‘oscillating and receiving circuits is of
utmost importance. I—Etherto it has
been the prevailing custom to merely
separate the two coils, a method which
of course, is very crude. With power-
ful and slightly damped received im-

Fig. 6
pulses, this separation is frequently re-
quired to be so large as to be impracti-
cal.
In Fig. 5 is shown a loose coupling ap-
paratius to obviate above difficulties. It
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also permits of a coupling which is theo-
retically infinitely loose—something not
accomplished by great separation nor by
merely turning the axes of two coils at
right angles to one another.

The inner spherical coil, shown in the
illustration, is made up of several layers
of wire on a spherical ebonite drum,
wound in a peculiar fashion to bring
each wire to the surface equally.

This inner coil can instantly be re-
moved and replaced by another, having
a different inductance value,

On account of the design of this coil
the air gap between the fixed
inner and the rotating outer -
coil is very small. The outer
coil can be changed in any
position and may be used
either as primary or second-
ary of the oscillation trans-
former, 4s desired.

AERIAL SWITCH.

Fig. 6 shows an up-to-date
aerial switch. Connections
are so made that when the
arm is in vertical position an-
tenna is connected to the tu-
ner and the power circuit sup-
plying motor or motor-gener-
ator is open, thus making it
impossible to send with tuner
connected in circuit. When
arm is in horizontal position
antenna connections are brok-
en and the power circuit sup-
plying motor - generator is
completed. @ The switch shown, while
giving ample insulation and mechanical
strength, is much smaller and lighter
than others designed for the same pur-
pose and better adapted to the work.

THERMOELECTRIC DETECT-
ORS.

C. Tissot, to the recent criticism of
E. Branly, points out that tellurium
detectors work without a battery, and
are, therefore, not based upon a mere
coherer effect. When they are con-
nected with the antenna in parallel
with a galvanometer, the galvanome-
ter shows a deflection when waves
impinge upon the system. The latter
would hardly produce the undirec-
tional effect described if the detector
simply operated by a variation of the
closeness of the contact. Another
characteristic difference is that the

Digitized by GOL 'Sle

thermoelectric detectors respond, not
in accordance with the amplitude of
the variation of potential, but in ac-
cordance with the mean energy im-
pinging upon the system. This may be
proved by measuring the energy with
a bolometer, an instrument by means
of which detectors may be tested
quantitatively. Good results are also
obtained with other substances occu-
pring extreme positions in the thermo-
electric series, notably with fused sul-
phide of copper, and its natural variety
(chalcosine), as well as Becquerel's
alloy, containing 10 parts bismuth and
1 antimony. The thermoelectric de-
{Continued on Page 874)
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Wireless Telegraph @ontest

Our Wireless Station and our Laboratory Contest will be continued every month until further notice
ph for each contest is awarded a monthly prize of

send it at once;
how smally have a photogra)

Three ($) bollars. If
are doing yourself an I:im if you don't.
takenol it by all means. Ph

The best

have a , clear photogra;
If you have a wireless station or a I.nhgrnmry (1;:

phs not used will be returned in 50 days.

This competition is open freely to all who may desire to compete, without charge or consideration of any kind.
:&mpeﬁiwt contestants need not be subscribers for (the publication, im order to be entitled to compete for the prizes

FIRST PRIZE, THREE DOLLARS
I am sending you herewith photo-
graphs of my wireless station.

Fig. 1 shows my complete apparatus.
To the right is a spark gap and on a
shelf underneath.it is a 2-inch coil (not

seen in the picture), operated by either

storage or dry batteries. The rest of the

pigitized by (3O '81‘3

apparatus is an adjustable condenser and
two sending keys, one is used for speed.
In the middle of the table is a double pole
throw switch. To the left is my receiv-
ing apparatus, which consists of a non-
inductive potentiometer, a coherer, relay
and decoherer, also a tuning coil, an au-
tocoherer, electro-lytic detector, telephone
receiver and headband with necessary
switches and batteries.

By means of potentiometer, tuning
coil, electro-lytic detector, condenser and
telephone receiver, I can hear any com-
mercial station within 200 miles,

Fig. 2 shows my aerial with which I
get excellent results. It consists of six
bare copper wires suspended from a
twenty-five foot pole. The wires are
fifty feet in length, and extend down to
an extension on the third floor. My op-
erating rom is on the fourth floor.

MoperN ELECTRICS is the leading mag-
azine on electricity, especially wireless.

New York. ERNEST AMY.

HONORABLE MENTION.

Enclosed herewith please find a pho-
tograph of my amateur wireless station,
constructed by myself with the excep-
tion of the head phones, induction coil
and two knife switches.

The top of the pole supporting my
aerial is exactly 100 feet above ground.
After experimenting in a practical way
with the various forms of aerials I have
adopted, as giving the best results, one
consisting of two d.c.c. copper wires hung
practically parallel to the magnetic me-
ridian, each two hundred feet long. They
are connected with each other at the cen-
ter only and from this point two lead-in
wires are taken (of the same size wire),
each 175 feet long. I use this aerial in
connection with the Shoemaker receiving
circuit and De Forest sending system.

Referring to the photograph, at the
left of the table is a large box contain-
ing the tuning coils, 800 ohm potentio-
meter (in 1/2 ohm steps), variable con-
denser and the necessary connections.
The detector on top of this box is of the
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electrolytic type. A glass jar contains
the dilute nitric acid and a lead pencil
graphite is used for the larger contact.
The delicate Wollaston wire is adjusted
into the acid in the usual manner by
means of the large adjusting screw.

A carborundum detector is mounted
on the smaller box to the right of the
large one. The head phones are of the
well-known 3,000 ohm type and are es-
pecially efficient for long distance work.
The aerial switch just under the table
top is placed there temporarily only. The
E. 1. Co.’s 2-in. spark coil is at the back
of the table next to the sending induct-
ance. [ run this coil in series with an-
other one of the same size (purchased
since the photograph was taken) on a
220 wolt lighting circuit, with an electro-
lytic interrupter, which is placed in a
battery jar.

The spark occurs between two battery
zincs on top of the sending inductance.
In back of the spark gap is a hot wire
ammeter reconstructed from a battery
ammeter.

The home made telegraph key has con-
tacts made of battery screws which are
very easily renewed. They are quite as
efficient as platinum unless very fast
sending is done.

With this outfit I am able to hear all
of the Pacific Coast stations and ships
between Tatoosh Island, at the head of
Puget Sound, and Magdalena Bay in
[.ower California. I am able to send
up to several miles and to send further

it is merely a question of making a larger
coil. I commenced experimenting with
wireless a little over a year ago, and
Mopoerx ELecTrIcs has given me many
valuable suggestions.

California. S. A. VINCENT.

HONORABLE MENTION.

Enclosed please find a photo of my
wireless station and laboratory. The
station is used for telegraphy or teleph-
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ony. The transmitting apparatus at the
right consists of a 2-inch spark coil, a
strap key, one battery switch, one point
switch, a sending helix spark gap varia-
ble condenser, one telephone, one snap
switch, one 110-volt eight c. p. lamp,
and one Leyden jar connected across

the spark balls. At the left the receiv-
ing apparatus consists of two tunin

coils, of which one is wound for 1

meters and the other for 200 meters,
which gives 350 wave length. Each de-
tector has its own tuning coil. The
auto-coherer is made of 2 1/2 inch long
glass tube, and diameter of the hole
15 1/4 inch with one carbon and iron
plug and a drop of mercury between.
It is used with a 150-ohm telephone re-
ceiver and a 10-ohm rheostat regulator.
On the table at the left is a decoherer, a
nickel filing coherer and a 1,000 ohm
relay; one electrolytic detector and one
silicon detector ; one battery for the relay
and one for the auto coherer. The elec-
trolytic detector and silicon detector have
one single-throw double pole and 2,000
ohm head receiver. I use dry batter-
ies now, but I will have the apparatus
working on a 150 watts dynamo. At
the right is a switch board which con-
sists of two switches, one for a. c. and
the other for d. c. current; one battery
regulator; one K. W. transformer; one
a. c. ringer; one buzzer; one volt and
amp. meters; at the bottom between the
two switches is a plug board. The
storage battery apparatus is under the
bench. My aerial is 50 feet high with 6
ft. spreaders. T have been taking your
magazine from the beginning and found
that it is the best magazine that I ever
had. . A. KorcHEE, Il
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Laboratory @Contest

FIRST PRIZE, THREE DOLLARS

Enclosed find picture of my shop and
wireless station. On the left is my lathe,
tools and supplies. On the right is
(first) my switch-board for motors,

lamps, etc. Next is part of my wire-
less. The rate of my coil is one-inch.
My wave length is 50 meters. I have
had very good results from my sta-
tion. The nearest commercial station is
about 2 miles distant. I would like to
add also that Mopern ELECTRICS is a
great paper. Some day when I get a
large camera I will send you a picture
of my whole shop, which is fifteen feet
square. BeN Orr, Texas.

HONORABLE MENTION.
I inclose two views of my laboratory.
The shop was made by myself and I
built it 12x18 feet, so as to have plenty
of room for my experiments. One view

is of myself seated at the table reading
MoperN ELecTrICS, with some few of
my instruments near me. The motor
just in front of me was made from an
old brake wheel on freight car, the same

Digitized by GOK *8[@

as numerous other apparatus which I
constructed from old material.

I have built several dynamos, motors,
and gasoline engines, yet not toys, be-
cause I incorporate the same principles
in a small model as I would in a large
one.

The other view is of my plant. The
engine was sold for scrap iron and I
bought it for almost nothing. I now
have it in perfect running order. The
dynamo was picked up in an old junk
pile. I promptly re-wound and repaired
it, and it is working now to perfection.
The switchboard was made from an old
soda water counter. I constructed all
the instruments on it except the volt-
meter.

I have also an experimental wireless
telegraph station, with which I can re-
ceive messages 300 miles; I have no pic-
tufe of it now, but will send it in with
a description of same shortly.

I never have had a technical training,
but have learned what I know about it
here at home; I am 18 years old.

Georgia. CarL CHuUPP.

ALUMINUM FOIL
in place of the heavy tin foil is some-
thing new in Wireless. It can now be
had as thin as one thousandth of an inch
thick.

It is very strong, does not tear easily,
and has good conductivity. Used in Ley-
den jars, it does not blister. Even a large
condenser made of aluminum foil is ri-
diculously light. It is really cheaper than
tin foil, although its price per pound is
several times that of tinfoil. However,
one pound of aluminum foil will cover
a surface eight times as large as that
covered by a pound of tinfoil.
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WALKING WIRELESS STATION.

Our illustration shows what is very
likely the first walking wireless sta-
tion in existence. It was used during
the holidays by an enterprising New
York firm who manufacture wireless
apparatus and outfits, catering espec-
ially to experimenters.

To make an impression on the holi-
day buyers, the man carrying the.com-
bined sign and wireless station, walked
in the busiest streets, operating all the
while the small hali-inch spark coil, by
‘means of a button carried in the pock-
et. Four dry cells were used to ener-
gize the coil, while the cells themselves
were carried in an oblong box, hung
from the side of the carrier in manner
of a knapsack.

Zinc spark balls, sending condenser,
and four wire aerial three feet
tall, were used, and it was surprising
ithat the noise produced by the spark
'was so strong and piercing that it
icould be heard very plainly for two
'blocks on Broadway during the busiest
hours, notwithstanding trolley cars,
automobiles, and heavy wagons, which

usually drown almost any kind of noise.
The effect on the crowds was amus-
ing. The sign invariably stopped the
busiest man as soon as the sharpcrash-
" ing noise of the spark was heard.
As long as the sign remained on the
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streets it was continually surrounded
by people, those nearest to the carrier
asking for information.

The man carrying the sign never
dared stand still, as invariably hun-
dreds surrounded him, and frequently
the police had to disperse the crowds
which blocked the street.

Undoubtedly the American public
commences to take a lively interest in
everything that is connected with
wireless.

WIRELESS AROUND THE
WORLD.

(Continued from Pege 339)
and at the same time with much greater
certainty. This modernization step is ac-
claimed by our great naval benefactors as
proper and quite fitting to 2 nation of
“Peace and War.”
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 Electrical Patents for the Month
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iy popbanstian 8 eoll of wire, & reoririag dovion, Lerminsle
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colwing device 3pd & comdnerar ronnerting e other ol
af sald ootl 1o sarth

= |
Lo
PS4 !‘:‘\:bl‘um Loweesre L. fusae. Pasr O
wEl Date

Filed Ny 785, 1887  Rerial Xo 37007

An losulstor cemprisliy an eloapated body Griinarcd
i croms sectbon aad beving rounded eade. The body havisg
cunlisweus U shaped grooves formel therels Intersecting at
T Fouhiled s &f Thw Lody, ooe of the grooves being of &
grenier depth at cne of the rounded sods of the body sond
T GUher Erere MeIRg Of gresier depth st the eiber
veamded cod of the body. & wire locped sround the ody
sod smEeged 15 omE of TN Erosves, The wice havig por
tlpos iwisted dogeiber ai & polpi of Wwirrsectien of thr
Froeves at cor end of the bedy. I8 CMRDERATIGE WTED & 0D
portisg wire looped around (be Sedy eod cogaged b the
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strengrheving porthon, the inmt named wire hoving poas
nERElid portlons sulwardly of the twiaied fade
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il soaslsting of u ANt Sirip or FiSben of coldincting ma
terial, & &l wirlp or ritben of insslatisg material lylag
apainsi obe side of the BLrip of copdmeting Easerial, asd §
Peatile juchet Sniiog smid Assembled wirim = as o bead
them apuinsy selatiog disnlpcrmeny.

WA, BTORAGE-BATTERT ATTACHMENT. Ricw- po7ssf ELECTEIC IOEN. Davis @ Peesy, Clicags,

axs I, FusinceEs, Milwaukes Wis  Flieg July 5. 1007,
Berfal Mo 32309

i Foed Jus 37, 1006 Berial No. FREINT.

EERT. ELETTRIC FLUID-HEATER. Jawes & Swvees,
Harwich. Muss . assigsor o EMcaric
& Corpsralish &f New Tosll Filed Apr. 4. 188
Ne 425068

1 An #lertrlc bimber comprising o plursiity of speced
parullel plytes. tbt siteronte spes belif cobiecied o mal
Tple to forsy spposile sléctmdes, snd mease for metstaly

$OLBS  MEANS FOR ELECTEICAL TEANSMISSION
OF DESIGNS, FIGURES. AND PHOTOGRAPHE. Grise
LExwo J. o8 Quilies Giopin Barcsloss. Spais ™ Piled
Fel 2%, 1908, Secisl No. 418354

L in am Epparaies for tramsmittieg photographe or de
thgza Io reflel whick seporsest the ahadeus or sades the
comlization of cosdoctive piates. m redlel desipe. bevers
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And medid whereby wisen s rnd of oo of Gald leve
TEnS ever the rellef. Ehe Stbir 54 ruse ower (e comdurt.
v plates - & Fockd vizsg Grem. &8 slertrie Cireolt Semprisisg
hm-h-—tmmmnmm
ng to the posithen of The bever: end meams for producing
ko fhe corrent ®1 thronck mac plate Inberruplions which
may vary s vumber 16 & fives tloe.

$OT. 282, EECORDDISY FOR TELEGCEaFlONES
Joits A Lres, Sew Tork, %, T. smipsee 15 AmeTicen
Telagrapions Compasy. & Osfpecstion of the District of
Celus=bis Filed Mar, 23, Ko, Serial No. S4T30

LA bty for

of wire of mughetlc material noced In spiral fers with
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7: B wEighted PATEly -
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Original Electrical Inventions for Which Letters Patent Have Been Granted, for Month Ending December 224,
Copy of any of the above Patents will be mailed onZreceipt of 10 cents.
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published free ofycharge.
the benefit of all readers.

information
remuneration.
prompily as to the charges invoived.
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paid to letters not observ
If you want anything

such information free.
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Queries and guestions pertaining to the electrical arts addressed to this department will be
Only answers to inguirfes of general interest will be published here for
Common questions will be promptly answered by mall.

On account of the large amount of inquiries received, it may not be possible to print all the
answers In any . one issue, as each bas to take its turno.
mind when writirgz, as ali questions will be answered either by mail or in this department.

It a quick reply is wanted by malil, a charge of 15 cents is made for each question.
large amount of calculation and
THE ORACLE has no fized rate for such work, but will inform the correspondent

Special

labor cannot be furnished without

Name &nd address must always be givem in all letters. When writing only ons side of
jon sheet must be used; mot more than three questions answered at one time.
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TUNER.

(125.) Crarence Ternuxg, Ind, asks:

1.—Must I move the slider on my tunin
coil up or down for greater wave length?

A. 1—Move the slider in such a way
that you add more wire between the in-
struments and the aerial. )

2—Is No. 16 iron wire good for aerial?

A. 2—No; use aluminum No. 14, if pos-
sible.

3—How many volts could be used safely
on a I4-inch spark coil?

A. 3—No more than 6 volts.

4—How far would a ¥-inch spark coil
send with an aerial consisting of two poles
40 feet high, and wires stretched between?

A. 4—From 14 to one mile, depending
upon the atmospheric conditions, also the
general topography of the country.

5—Which is the best combination in a
E. 1. Co.s “Auto-Coherer,” an iron plug
and a carbon plug, or two carbon or two
iron?

A, 5—Carbon and iron, with a mercury
globule between,

6.—What is the receiving distance of this
“Auto-Coherer” with an aerial, as describ-
ed in Question 47

A. 6.—r100 to 150 miles.

TUNING COIL.

(126.) R. F. Apams, Texas, writes:

1.—Where can I obtain salts for electro
nickel plating?

A. 1.—From the Electro Importing Ceo.,
N. Y. City.

2—I am making a tuning coil, using No.
18 annunciator. Can you tell me how to
bare the wire of insulation where the con-
tacts slide, without having frayed ends of
insulation?

A. 2—We refer you to an article by Mr.
Austin in the June issue, “How to Make a
Tuning Coil,” in which you will find the in-
formation you desire.

3—The above coil will have about 350
turns of wire. Each turn is one meter
long. Could I receive from stations hav-
ing 2,000 meters wave length?

A. 3—Yes; provided the aerial is suffi-
ciently long.

Digitized by GOK *gle

SPARK COIL.

(127.) Petrer ScrAAF, Pa., asks:

Will you kindly tell me whether the
spark coil used with a gas engine can be
used in a wireless sending outfit, and if it is
large enough? About how far would this
send?

A —We cannot tell from your question
whether this coil has a primary winding
only, as it would if the engine was ignit-
ed by a make and break spark, or wheth-
er it has a primary and secondary, as it
would have if used for jump spark ig-
nition. If the latter you may be able to
use it for wireless. How far it would send
we cannot tell from the information given
in your letter.

WIRELESS QUERIES.

(128.) Awviy Kors, Ohio, asks::

1.—Can four separate secondary wind-
ings of one-half inch each be so connected
as to produce a two-inch spark? If so,
give a few details.

A. 1—Yes; if connected in series, and
used on one primary winding.

2—Will the following transmit messages
12 miles, providing sensitive instruments
are used at receiving station: A 2-inch
spark coil, tuner, Leyden jars, and an aerial
25 feet high, placed in an attic, the same
being made of four strands of copper wire
20 feet long, the land being of clay, and
receiving station 300 feet lower than mine?

A. 2—Yes; provided good ground con-
nections are made at both receiving and
sending stations.

3—Would water
good ground?

A. 3—Yes; if a large copper or alumin-
um plate is lowered to the bottom of tank
to which ground wire is fastened.

ALUMINUM WIRE.

(120.) H. G. WarrMaN; New Hamp-
shire, writes:

Is aluminum wire, No, 14, bare better for
constructing an antennae than copper wire
bare of the same size?

A —Yes; the principal reason for this is
that aluminum wire is a good deal lighter
than copper wire, consequently the aerial

in a cistern make a
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is not so liable to be wrecked in a heavy
storm and the strain on insulators is very

little.
“GROUND"” IN AIRSHIP.
‘(130.) L. H.,, N. Y., writes:

With reference to wireless apparatus on
airships, where or how does a receiving
instrument find its ground?

A —Generally the frame work of the air-
ship acts as the aerial and an insulated
wire dropped from 50 to 75 feet, as the
ground.

SPARK COIL ON 110 VOLTS.

(131.) W. 5. Joxes, Jr., Pennsylvania,
asks:

I wish to know if I can use a one-inch
coil on our electric light current? (Direct
current). Also if I could use it on the
current with lights as per diagram?

3-JZCP LamBs
a— ool -
To Con, 1@ VouTs.

o ra

A —Use three 3z-c. p. lamps connected
as shown in diagram.
WAVE LENGTH.
é:gz.) Eare C. Hawgins, Minn,, asks:
hould I use the distance 27 feet or 54
feet in computing wave length of my wire-
less station as per diagram?

N i

I

A —Use total length of wire from the
receiving instruments to the top of the

aerial.
STATIC MACHINE.
(133.) R. M. Arxinson, Jr., Arkansas,
asks:

1.—Will the E, I. Co's. static machine
operate the small X-Ray tubes advertised
in their catalog No. 57

A, 1.—Yes.

z2—Give data for 134 inch coil.

A. 2—Core 7 in. long and 7 1/8 in. diam-
eter; for primary winding, use 10 oz of
No. 14 wire, secondary 5 in, long, 234 in.
diameter, wound in ten sections with two
Ibs, of 36 wire. Condenser, 40 sheets
tin foil 7 in. by 4 in. Use ten wvolts four

amperes.
WIRE QUERIES,

(134) O. F. Backuavs, Conn., asks:

1.—Please tell me the size of the en-
closed wire,

A. 1.—No. 25 B. & 5. gauge.

2—How much of it would I need in the
secondary of a half-inch coil?

zed by GOx 81@
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A. 2—The wire enclosed is too heavy
for the secondary winding.

TELEPHONE RINGER.

(135.) Lyle R. Prartr, Mont,, writes:

1.—I have a one thousand ohm telephone
ringer wound with No. 26 German silver
single silk covered wire. Please tell me
if this would be as well for the secondary
of a spark coil as copper wire.

A.—No, German silver wire would not
do for secondary of a ¢gjl, and it is not
considered good for use in a telephone
ringer.

VIBRATQE.

(136.) Warter Martin, Ohio, asks:

1.—Where can I obtain a mercury vibra-’
tor,? also an automatic adjustable wvibra-
tor:

A. 1.—From the Electro Importing Co.,
New York City.

2—1 am making an induction coil. The
dimensions are: Core, 134 in. thick; the coil
0}4 in. long, 8 in. in diameter; and am
going to use two layers of No. 14 single
cotton covered wire and 15 lbs. No. 3
What will the spark length be?

A. 2—We suggest that you use No. 1o
B. 5. wire for the primary. Spark length
will probably be 10-1z in. if the coil is
wound in sections, and is properly insulat-
ed. If this is to be used for wireless we
would suggest that yvou use No. 33 B. 5.
wire for the secondary. The spark length
would then be much shorter, about 6-8
inches.

WIRELESS INTERFERENCE.

(137.) J. W. Harmisow, Ala., asks:

1.—Would a street car line, telephons,
and electrical wires that pass in fromt of
my house seriously affect the sendmg and
receiving distances of the “Telimeo” No.
2 wireless outfit?

A. 1.—No.

2—What is the largest spark coil that a
6 volt 4 ampered dynamo will operate to
full spark length?

A. 2—2 in. coil.

3—What are the dimensions of a 2z-in.
spark coil? . .

A. 3—Core 7% in. long, 15/16 in. diam-
eter, Primary wound with 12 oz. of No.
14 wire, secondary 5% in, long, 234 in. di-
ameter, wound in 40 sections with 24 Ibs.
No. 36 wire. Condenser 36 sheets tin foil,
7 in. by 5 in.; use 12 volts and 4 amperes.

GROUND QUERY.

(138.) Erwoop Jomwsow, Wyo., asks:

While installing an electric light in our
cellar the other day I had both wires con-
nected to the socket and a globe screwe:d
in it while one of the wires was connected
to the main wire and the other wire was
loose. When I was ready to connect the
loose wire it happened to touch a water
pipe and the light began to light, and what
puzzled me is what made it light,

A—One wire wa:s connected to the
light and the other wire of the light
when touching the water pipe made a
ground, as the earth is a conductor and the
dynamo is grounded at the central sation,
this completed the ecircuit through your
lamp.
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WIRELESS QUERIES.

(1390.) A correspondent writes:

I would be very much obliged if you
would answer the following questmns

1.—I have a set connected up like this:

The transmitter consists of a 1}2 coil,
12 dry cells in series multiple, zinc gap,
two one-quart Leyden jars and 16 feet No.
12 wire on sending helix. The receiver of
65 feet of No. 21 wire on inductance coil;
two I,000 ohm phones, large fixed conden-
ser, a variable condenser made of four

v
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small cundensers arranged with plugs like
a resistance box, and an electrolytic of the
zinc-wollaston type. The aerial is 35 feet
high and has a wave length of 185 meters.
How far should I be able to transmit and
receive?

A. 1.—We figure you should be able to
transmit somewhere between 10 and 135
miles, and receive 150-300 miles.

2—Could the iron pipe mast described
in the November issue be set right down
on a tin roof if the aerial was well insulat-
ed from it, or must it be insulated at the
bottom?

A, 2—It would be advisable to insulate
the pipe from the roof as if not insulated
it would absorb some of ithe energy when
srndm and might cause a slight “shad-
ow” when receiving.

3—What is the best way to fix my aer-
ial? It is at present like this:

FmowT

I cannot change the position of the mast
or my operating room. Would it be bet-
ter to run it down to the yard in the
other direction and then up to my room?
The mast is 35 feet high.

A. 3—Aerial as shown is all rightt We

do not advise running aerial down to the
yard, and then back to the experimenting
room. The only change that probably
could be made would be to bring the
leading-in wires from the middle of the up-
per stretch., This would overcome any
directive effect.

zed by GO\ sgle
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The difference between $£7.50 and $25.00; $£8.00 and $30.00; $10.00 and $£40.00; and
s0o on up the line is the proven difference between the salaries of men before and after
receiving 1. C. S. training.

{t's a fact. The International Correspondence Schools have thousands of unsolicited
letters telling of exactly such increases in salary as a direct result of this training.
Every month there is an average of 300 men who voluntarily report success attained through
I. C. 5. training.
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Wouldn't you like to be snccessful? Then mark the coupon to-day.

Everything now-a-days is on the rise. Clothing costs more ; the butcher charges
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There's always a good paying position for the
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CLASSIFIED ADVERTISEMENTS.

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

Advertisements under ** Wireless ™
5 cents a word. Minimum, ¢ lines.
Wireless books and blueprints not listed
under ** Wireless '” 2 cents a word.

Advertisements forthe February issue must
be in our hands by Jan. 25.

ELECTRICS

ELECTRICAL APPARATUS.

STUDY ELECTRICITY AT HOME—A complete
slectrical courss at home, contalning 30-page detail
book, 220-page text-book, 200 experiments and
aver 100 &'&L‘H of apparatus. Price, complete, only
$5.60. talogue “M. E. 85" explains this and
other remarkable offers. Thomas M. St. John, 848
Ninth Ave., New York.

When writing please mentlon “*Modern Electrics.”

BOYS interested in Electricity should learn to
make Dry Batteries for pleasure and profit. Send
ten cents for formula and directions. RTHUR K.

WHITMER, Dept. M., 115 High street, Canton, O.

When writlng please mentlon *‘Modern Electrica.”

ELECTRICITY. The marvel of the age, that

won r-workm% money-making science, you can
learn it _free, a]v consulting Leslie Hulet, manager,
N. Y. Electrical Association, Reliance Bldg., Union

Square, New York City.

When writing please mention “Modern Electrics.”
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YOU BET
we have all up to dat= wireless supplies. We
carry more wireless goods for lhe amateur
than any other house on 1he Coast. Why pay
express and freizht, when you e¢an get the
rizht here at richt price=7 Deteclors,
Tuners, Cond-nsers, Spark Coils from 1-2 to
4 inch spars, oscillators, eoherers. lam
static machines, in faert, anythinz eleetrl
ou want. 'all or write, It will pay you.
AVLSEILER ELECTRIC WOHRHES, Market st.
San Francisco, Cal.

When writing ;plm_.._u mentlon ““Modern Electrics.”

WIRELESS FIENDS
Attention: Silicon Mased), larxe plece, 15
cenis, Molybdenite, that wonderful new sub-
sianee, 10 cenis for large plece. Wollasion
wire. ,0001 inch, 25 eentx per Inch, Silver
Yerluride (for detectors:, large plece, 10 cents.
Enameled wire for tuners, No. 20, S0 cents,
No.Z4, $1.35 per Ib. Aluminum wire, No. 14,
for Antennae, wnnderﬁul¥ light and strons,
the best yet, 240 feet per 1b., G4 cents per Ib.
Telephone rds, 2 conductors, with tips for
receivers, 3 feet long, 15 eents each. New
& hite Cup for e Detectors, Z0
u{m Condensers for recelving stations, 410
eents, Tantalum wire, 001 inch diameter, for
experimenting with the new Tantalum De=
e Incioaed to abeve prices I article’
must be included in ve prie r
to be mailed. LECTRO IMPORTING CO.
S6=z West Broadway, New York.

When writing please mentlon"‘l_iod.ern El_eci;i_c_s.*_‘

FOR SALE.

FOR SALE OR EXCHANGE, Galvanometer, like
correspondent schools use, $2.50, also new tumnlf coil,
condenser and 2,000-chm receivers, $10.00. . WL
Jordan, Creston, Ohic.

When writing please mention ‘‘Modern Electrics.”

FOR SALE. 40 watt hand dynamos, $6.00; 150ochm
relay, $2.00; com microscope, $1.00, or trade for
turning lathe. oy Poole, 150 Walnut street, Ash-
tabula Harbor, Qhio. .

SPECTAL, New Rheostat for Wireless, also
to reduce currents of lamps=, motors, eue.,
GRADUALLY. Price for January only, J0¢.

CAHN ELECTRIC C#., Denver, Col.

“When writing please mention ‘“Modern Electrics.”

ELECTRICAL BOOKS, BLUEPRINTS, ETC.

WIRELESS CODES. Send 10e.{or blue print
showing Morse. Continental and \.v;g(:.ﬂu.
A. C. Austin, Jr., Hasbrouck Helghts, N. J.

When writing please mentlon “Modern Electrics.”

WIRELESS EXPERIMENTERS. If you want
to catch messages from stations hundreds of miles
away, get our set of ten blueprints of tuned trans-
mimng and receiving stations, 25 cents. Construec-
tion blueprint of ectrolytic Detector, 15 cents.
Four wircless tclephone blueprints, 15 cents. Im-
erial l;u'ﬁr:lcss Co., 230 South Pacific avenue, Pitts-
urg, Pa.

“When writing please mention “'Modern Electrics.”

When writing please mention ‘‘Modern Electrics.™

MOVING PICTURE MACHIME (French),
Nnest p on.zuaranteed Iln every m::cl‘-
Everyihing but the lense<. Big elecirie. hand
fed are lamp Generator (enclosed In metal
nare box: and gas apparatus goes with ma-
chine. Wil' sell for S100v, Big bargaln.

Photo sent npon uest.
B. 8., ¢are of Modern Electries Publleation

When writing please mention ‘‘Modern Electrics."

TELEGRAPHY - TAUGHT

in the shortest possible time.
The Omnigraph Automatic Trans-
mitter combined with standard ke
and sounder. Sends you telegra
mes<ages al any soecd just ss an
expert operator would. & styles
$2 up; circular free.

Omnigraph Mfg. Co.
3934 Cortlandt St., New Yorx

When writing please mention “Modern Electrics.”

LOOK. Twenty dollars will build 20,000 wvolt, 1
K. W. Transformer. Blueprints and directions for
fifty cents. J. H. White, Ross, California.
AP i T et o i
When writing please mention ““Modern Electrics.”

CHEMICAL RECTIFIER, how to make, 25 cents.
5late for wireless work, cheaper than wood. Electro
Shop, Barker, N. Y. (5).

When writing please mention *"Modern Electrics.””

? WIRELESS ?

Of course we have it. Coherers, Detectors,
Auto Coherers. Hheostats, Statie Machines,
In fact all the Electrieal “ knick-knacks * you
have heen looking for, All apparatus earried
In stoeck In St. Lonils, Why pay frelsht and
expressage 1o et goods from ihe Kast 7 Come
and lnok ever gur stock, HANCE ELECTRIC
Co0., 0llve Street, St, Louls, Mo,

When writing please mention “Modern Electrics.””

vigitized by (SO gl(i’

INDUCTION COILS _O0vR
3 All sizes from 1 in. to 20 in. Spark
i Testing Instruments,

Telegraph Apparatus,
Experimental Work
of all kinds.

W Foote, Pierson & Co.

160 Duane St., New York
When w_rl_t_h]; p_le_dlf_e_mv_e_ntl-:m “"Modern Electrics.”
STUDENTS EXPERIMENTAL
INSTRUMENTS

MANUFACTURED BY
Palmer Electrical Insirument Co.,
Encloze Stamp for Circular or Catalog
12 N, 38th St., - Philadelphia, pa.

oModern Elecirica.”

When writing please mention
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SUPREMACY

|

The visible-writing feature of the |
UNDERWOOD TYPEWRITER was so
plainly visible—in securing speed, ease
and accuracy of operation—that other
visible-writing machines were bound to ‘
follow. They have followed; they do
follow. The UNDERWOQOD'S supremacy
in thorough dependability, as well as in operation, isn’t a matter of promise
or of claim. There is ready proof—in actual use.

YOU can judge better than any one else which is the best typewriter
for YOU. Let your judgment be based, though, on knowledge—real
knowledge—accurate and complete. Will you come in and leam all
about the Underwood? You'll be met by one who'll show you—sgive
you only facts—not even try to influence YOUR judgment.

UNDERWOOD TYPEWRITER CO. (i)

ANYWHERE

When writing please mentlon "“"Modern Electrics.™

“RADIO”
APPARATUS

—
—_—

o | &
Wave Meter

What wave length are you using

We make a genuine Wave Meter calibrated with the finest
standard in the United States for $25.00.

THINK OF IT!

IT CAN BE USED ALSO AS A RECEIVING TUNER.

You can measure the wave length of every station you can hear,

Order at once—to be sure of quick delivery™.

THE RADIO TELEPHONE CO.

(DEFOREST SYSTEM)
49 EXCHANCE PLACE, NEW YORK -

When writing please mention ‘“Modern Eleetrica."

o W
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THIS 15 THE WONDERFUL

RED STYLO

INK PENCIL
Tm blelnlﬂ%

pgncil_ Hnlphﬂlmm-
iridio feed wire and we
therefore tee each
and every pencil. Order

To in- one now.
troduce Over 2 Milllen of
this mar- these Penclls now
wvelous ink In use,
pencil to All editorials and
readersof ‘\text matter of MoD-
MODERN ‘EmN ELECTRICS
ELECTRICS are written with
wg will send

One sample pre-
paid for $1.00.
Regular price
strictly $2.00,
Dealers and Agents
write for interesting
proposition.

We also make electric
flash lights, batteries.
the famous Universal
dry cells, electric scarf
pins, Ailadin electric gas
lighters, electric magic
lanterns; also the marvel.
ous DRY alcohol (inchunks)
Universal flaming cigar light-
er, sample sent by mail for
etc. CATALOGUE FREE
Special prices for July and Aug.

Universal Novelty Co.

165 W, 29th 5t,, New York, N. Y.

Red Stylo
Ink
Pencils

Wireless Apparatus

Ceco Transformer—Closed Core Type

A 350 watt closed core transformer as powerful as the
ardinary 6 in. spark m.dn:uon coil for wireless work, ard
costs but $80. It is upccutly adapted 1o tuned trans-
mitting circuits. and « run from any lamp
giving alternating :um'.-nt We also build larger sizes up
ta 10 kw. capacity at rate prices. Complete parts for
a 60 mile tuned trmmming set consisting of 250 watt
transformer, lar, iFm plate condenser, oscillation
l.ﬂ-l!ifﬁl'l‘nrr wil ldjl.lsubt primary and secondary in-
ductances, and adjustable spark-gap making an accurate
model of 2 modern commercial station complete for §60.

Send for our descriptive folder of experimantal appara-
tus for receiving and transmitting, including

Transformers  Telephone Head Recelvers
Tuners Condensers Oscillation Transformers
Detectors Spark-Oaps Potentiometers

CLAPP-EASTHAM CO.
730 Boylston Street BOSTON, MASS.

When writing please mention “"Modern Electrica."

When writing please mention ""Modern Electrics."

MAGAZINE
PUBLISHED
INTHESERV-
ICE AND DE-
VOTED EX-
CLUSIVELY
TO THE IN-
TERESTS OF
THE ENTIRE
N A V Y

MAILED TO
ANY AD-
DRESS IN
THE UNITED
STATES OR
TO ANY SHIP
INTHENAVY
FOR $1.50 PER
Y E A R

An lllustrated Monthly Magozine written and published by men in the U. 5. Navy
YOU are interested in our great American Navy; all Loyal Americans are, but you do not get the

inside news—the real facts about the life aboard ship.

You do not get close enough to

the men with their joys and troubles. You may know the movements of all the Naval
Vessels each month. You may know what their crews are doing—what they
are seeing. You may follow the great fleets around the world. You may
read Naval news written by Naval men who know what they are writing.
In short, you may be on the inside of everything pertaining to the great
battleships and the men who run them, by reading the navy magazine,
"Our Navy." Published monthly at the Naval Training Station, San

Francisco, California.

The Advertising Medium that reaches the Navy

‘When writing please mention ‘‘Modern Electrics.™

ssaests GOOgle
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PREE s [B- PROTECT YOUR IDEA ||, Reremences:
“ Inventor's Guide " i . C
i ol P ate n t = Tl'lat Pay Little ClantHay BressCor
T Texas.
..MP:{ Fortunes in SPE%; I:;:‘Figl: &ndmt&wsgrﬁéﬂlm: G"E.. York (:Itycrll‘l, Y.
tents — deseri vention A o Farmers M'f'g Ca.,

i B e e T e e s N M O
Trade-Marss, Copyrights, | gxrear-—-promr1 scavicrs. H REFIRENCES lowa.

Labels, R a'ent Attorney tionery
"ceries | B B VROOMAN, st | mAmase
Correspondence Solicited. " %00 L WASHINETON. D. C. 3 Sigourney, la.

When writing please mention ““Modern Electrics.’”

Extryl Zor tis mly | .. TRANSFORMER..

E‘f&:ﬁ“:."ﬁd%}i —_ _2:3.0 watt IOOI}D volt transforfner fm‘
the Globe, (he Standard = [oa use in wireless telegraphy. Special price
AR oer e delivered to any part of U. S., $30.00.
S ollestom seire, weil Will send up to fifty miles. Speaking
ares, transformers, etc. supplied for use in
| wireless telephony. Drawings and plans
furnished. Send for descriptive matter.

be sent to anybody on Te-
ceipt of

I $1.50

| !
(No stamps.) By mail extra 16c. Regular grict 82,00,

If you ever wanted a GOOD Detector, here is yvour
chance. Our instrument is positively more sensitive than

carborundum, silicon, or other electrolytic Detectors. | VICTOR H. I‘AUGHTER

This is an acknowledged FACT. Wrile af once.
Electro Importing Co., 86-L West Broadway, New York
“Everything for the Experimester.”

When writing please mention “Modern Electrica™

Hatents That Fay

SPECIALTY :

Sacrifice Sale

PATENTS AND TRADE MARKS i\ s gl v e

Good = OLIVERS, REMINGTONS,
'H{O]‘k at Reasonable Prices SuiTEs (all makes) rebuilt §15. to £38, worth
Highest References

dounble; sent subject to examination and trial.
GEO. A. HOFFMAN

Send for *‘Bargain List'
Consolidated Typewriter Exchange
COUNSELLOR-AT-LAW
U. 5. Express Bldg. 2 Reclor Street

245 BROADWAY, NEW YORK
NEW YORK CITY

Old reliable. Established 27 years on B.midﬂy_ an'l
miss this chance to get a good typewriter at balf price.
Write immediately.

When writing please mention “Modern Electrics.”

When writing please mention “Modern Electrics.”

A Book Worth Having-it's FREE|

| = = | =

” z
A book packed full of new ideas in labor-saving “YANKEE TOOLS for all classes of nc‘chum.
Tools that appeal to any man, no matter what bis profession or calling. The book is the embodiment of
Yankee ingenuity and invention, illustrated with photographic reproductions of the Tools in use

A postal brings it if you say **Modern Electrics” Your dealer sells “YANKEE TOOLS""

NORTH BROS. MFG. CO. Philadelphia, Pa.

When writing please mention “Modern Electrica™
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A Sensational Novelty.
Will Last a Litetime
THE IMPROYED FLAMING
[ POCEET LIGHTER.
1ol Patented July 9, 1507, and Sept. 10, 1907
n ﬂz‘;u?lm cautioned.
Emy:mkuw-ntlit Will inmndywthe:.
Better than matches. 3end rized wood alco-
hol once in a whdgdnu ﬂu trick. Nnhmsto wear
out. mple malled upon receipt of sr pecial
prices to dealers in dozen or gross lots. ynuwhh
to make big money this summer write al once to

T'he Auto Igniter Co., 1947; B'dway, N. Y. City

When writing please mentlon “Modern Electrics.”

|

| Grlh’s Kcylm Basket Bank

Uil IIIIIIIIIIIIIIII

For the
Home

ENCOURAGES SAVING

It automaticall; ters the it
of each coin. thd’ "tsyhmu m
s:ble 10 extract any mnnez until $5.00
or a multiple thereof in dimes is de-
posited — w bank automatically
opens. Made of solid steel and iren,
oxidized copper finish. Size 234 x 3%
inches; wr:ght 14 ounces. Price $1.00
prepaid in U.

Order |odw—m back if

VICTOR IN. GRAB & CO.
1101 Ashland Block, - Chicago, 111-
Agents Our offer will interest you— Wrile.

Many Wireless Experimenters Fail

To get good results —Because their Telephone
Recelvers are not tive

They Do Not Realize That They Can

buy asensitive 1500 0hm Recelver, complete
with Headband & Cord for $5.00

NOR DO THEY KNOW

that they can have their Old Receivers Rewound to a
High Resistance, and Adjusted to a Sensitive Condition.
Any Make of Bipolar Receiver will be Hewound and
Adjusted for $1.00; the resistance varying from 700 to
1500 ohms. according to make of Receiver. Better send
on your Receiver—The Cost is

ONLY ONE DOLLAR!

W. C. GETZ

Testing Station: oMcee:
645 N. Fulion Ave. 345 N. Charles ~i.
BALTIMORE, MD,

When l-'rillng please mention “Inln-dern Elmtrlﬂ

AUTOMATIC WIRELESS TRANS-
MITTER

(Continued from Page 349)

This arrangement makes it impossi-
ble for Fido to lay down, as he invari-
eably must touch an even and an odd
plate, which results in a shock, alone
sufficient to make him jump. He is
therefore obliged to jump continuously
while you are testing at the far end.

To keep the good will of Fido I rec-
ommend to let him eat the sausage or
the soup bone after completing tests.

Faucet WATER MOTORS
Complete with emery $2 50

wheel, buff wheel, pulley
to Tun sewing und washing ma-
chine, polish. In some cities where
we have no agents, and where the

water pressure is good, a sample
muotor will be given free; apply at
once if you want to make some
extra money, or if you can devote
your whole time, liberal salary and
commission will be paid.
ALCOHOL STOVES, LAMPS
AND FLAT IRONS.
ENGINEERS WANTED to send for catalo
dicators, Reducing Wheels, Planimeters., Ad

LIPPINCOTT M. S. CO.,
52 Cnlumhla st.,

of in-
Te8E,

Newark, New Jersey

When writing please mention *‘Modern Electrics.”

When writing please mentlon “*Modern Electries.”

STUDY ELECTRICITY

Practical Books for Everybody, at Popular Prices

10e. Each. Z5e¢. Each.
How to make - How to Make
1. A A Transformer
2 ﬁephnne A Condenser.
3. a Blectric Batteries at
4 A S torage Batle Home-
;. OAJ mpaﬁpa:k l(-’l",t:ul Automobiles, &ec.
e bou $1.00 Each,
E0¢. BEach. ! .|\|'i1:lfli pf. Mag. and Elec-
uestions and Answers : et 1
‘About B + i { N::cl ,Tpenmentll Elec
L o, $1.50 Each.

How to Make and Use - The Storage Battery, Con-
Induction Codls, &c., &e, - struction and Use.

All books sent postpaid.

M. Bubler Publishing Co., Lynn, Mass.

When wrlting ple.u.ae menllon “Modern E‘-Icctrlcs.

MINIATURE
ELECTRIC
RAILWAY
MOTOR

Waorking drawings and

full instructions for
making it . 251:

EMPIRE ELECTRIC WORKS
1063 BRIDGEPORT, CONN.

When wﬂﬂ.ng pl-n m-mtlon lad.ern Electrics.”"

W:reless Telegraphy
Taught Quickly by
Correspondence.

Positions secured.

BOSTON SCHOOL OF

— TELEGRAPHY
" 18 Boylston St., Boston, Mass.

The largest and best Telegraph School in New
England. We make a specialty of gualifying ambitions
Eoung men and women for Railroad, mercial

rokerage and Wireless Ttl ph service. Send 10c
postage cash or stam Tee wireless 1.!1Tnpl:uc
book. With this we umlsh FREE OF GHA‘R
handsome Tel ph codes, mounted @
one showing the Wireless Telegr,
code., Size 6 x 6 inches.

When writing please mentlon **Ma

.
b
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“Electro’’ Static (Wimshurst) Machine
Guaranteed to generate in any kind of weather,
constructed Which can truthally Qaim this, - We
L I
Geissler and X-Ray .Chl.'l'l'il‘ﬁ?:lc b

2 ,working
a1 ¥ wireless sets for
Y short distances
raisinga

ersom’s
D E etc

chines which can
be used to per-
form thousands
of interesting ex-
e e
cut shows e
L mschine plai
It com| twn
Bin. glass crys-
tal revoly-
ing in ile directions, two adjustable oscillator
“Eldimn; rods and balls D, collectors H and
one iron clamp to fasten body to table. Size overall
11x14 1n. Weight boxed 8 lbs. Nothing towear out,
no batteries, no trouble, simply turn the crank, the
machine dc;u the ren.‘tl"rlqm, Q?:plﬂa;-x‘ol;
53, I haven our page elecirica
.:,c:z:.'au HT&, send 2 gmp postage; contains 100
experi

ments.

ELECTRO INPORTING CO.
86-Z West Broadway New York

“Everything for the Experimenter’*

When writing please mention *“Modern Electrics.”

60 YEARS"
EXPERIENCE

COPYRIGHTS &c.
An sending a skeich and meﬁ

.stwn:mnlu our opinton w
S e
.-l!:nnu taken mm? recelve

natice, without

handsomely illnstrated weekl Larwest eir-
-~ mq,l. Terms, §3 &
by all newsdealers.

: four months, §L
BUNN & Co, s suier New Yo

When writlng please mention '"Modern Electrics.””

Anything Elertrical.

OUR NEW CATALOGUE--100 Pages of Elld:l'idty.
« Bend 8 cent stamp—postage.

Flnh-ligl'us to Dynamos. Containing also the lar-
gest assortment of unexcelled German toys.
Highest Quality- Lowest Prices-

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

“When writing please mentlon “Modern Electrics.”

Go glé

ELECTRICS

NEW SELENIUM CELL.
(Continued from Page 344)

being a very soft metal, cannot pos-
sibly harm the sharp edge of the knife.

The cell should now be tested by
connecting a battery and a telephone
receiver to the two leads. If the cell
has been made carefully, not even the
faintest sound should be audible in:
the receiver. The insulation there-
fore is perfect. The long edge A,
which had been cut by the knife, is
then covered by .an extremely thin
film of pure selenium. For this pur-
pose use only the kind that comes in
sticks. It can be had quite cheap now,
and has the great ddvantage of being
pure.

As it is by no means an easy matter
to apply the selenium, the writer re-
fers readers, wishing to construct the

-cell to the excellent article, “A Sun

Alarm,” page 52, May, 1908, issue of
this magazine. The full details are
given there.

After applying the selenium, apply
a thin coat of clear shellac to the film,
so that it will not be damaged easily.

If constructed well, the cell will
close a relay if a match is lighted
three feet away from it.

WIRELESS TROUBLES.
(Continued from Page 351)
“A" from your Helix, which in turn is
connected to your Aerial, and place it at
different points on your Helix, but not
touching it, and also varying the other
lead “B.” You will notice that a spark

will jump from the Helix to the lead,
and will jump farther at some points |

than others. The point where it will

jump the farthest is where your open
and closed oscillating circuits are in |

resonance or properly tuned.

If your coil be a two-inch or larger,
you may put a sixteen candle power 110
volt lamp in series with your Aerial and
vary your inductance until the light ap-
pears the brightest, and at that point
vour transmitter is properly adjusted.

THERMOELECTRIC DETECTORS.
{Continued from Page 859)

tector may be described as a “total-
effect” instrument. It has properties
which fit it in a special way for the
receipt of signals in selective teleg-
raphy and in wireless telephony.




