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I.can lell you without tecknical Lovms; e bostcombonalins

I Have No Foods To Sell

Indigestible, irritating foods and the retention of their waste matter are the
cause of homeliness (double chin, dull eyes, bad skin, fagged face, etc.), dullness
and discase. The foods which cause expectoration, catarrh, cough, consti-
pation, tumors, etc., are specified in the booklet. Wrongly combined foods
either ferment, cause gas, poison, or kill; e. g., gastritis, appendicitis, apoplexy, etc.

Drugs never have cured disease, never can and never will cure.

Body rebuilt and purified by a suitable dict, free from irritating and indigesti-

ble materials.

Striking Effects of Different Food Combinations

An excess of starchy and fatty combinations of foods will make you sluggish;
it will give you dull, splitting headaches, lack of memory and concentration,
drowsiness and inertia. A complete change to ‘‘digestible’” brainy foods (suitable
meat, game, fish and dairy foods, combined with suitable vegetables and fruits
according to the new brainy diet plan) will produce the most marked improvements

in a few weeks.

One dropsical consultant lost 18 pounds of over-weight in the first week, and returned to business.
Another, a thin man, after being out of work nearly a year through weakness, was restored in
three weeks to hard work as a carpenter at full pay. In such cases the change from a clogging, death-

producing diet to energizing foods caused a literal transformation.

Another patient, deaf in the right ear, owing to a discharge caused by an excess of mucus-making

foods (cream, butter, cheese, ctc.), was completely cured of deafness
and catarrh by taking correct combinations of suitable foods.

A case of kidney and bladder trouble of ten years' standing was
saved from a surgical operation, a?d the objectionable discharge cured
within ten days, because the loss of control was due entirely to the con-
stant irritation from certain irritating foods and drinks.

A chronic sufferer, weighing 415 pounds, reduced over 150 pounds

(in public life, under many witnesses), gaining strength and er flesh, and losing rheumatism.

IMPORTANT—Over one hundred similar cases have been certified to by an Investigating
C ittee of pr i men.

During fifteen years of personal experiments, I have learned to
produce in myself various diseases, each by eating certain wrong
foods for a few days or weeks. They are: Rheumatism, catarrh,
sore throat, constipation, double chin, swollen glands, kidney
troubles, shortness of breath, rough scaly skin, dandruff,
sores, boils, pimples with white pus, blackheads, rash, etc.,
and I can restore myself to normal health in a few days by
correct foods.

“THE NEW BRAINY DIET SYSTEM? Sent for 10 Cents

‘““The lists of daily foods which increase brain power, promote longevity, cure congested liver,
etc., are worth untold dollars.”” Send addresses of your sick friends to

G. H. BRINKLER, Food Expert, Dept. 5D, Washington, D. C.

When writing, please mention ‘“Modern Electrics and Mechanics.”
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More money is not the oz/y result of train-

ing but it is the frrsz.

It makes no difference whether you are training to advance in your present
position or to enter some new field, the very first place you feel your new
training is in your pocket-book — your pay envelope.

And the only limit to how big your pay
will grow 1s your determination and
courage to make it grow.

For just as surely as the mercury in a
thermometer rises in proportion to the
heat, so will your salary go up in exact
proportion to your training.

The best of it is, that this sort of
training does not necessitate a college
education any more.

No matter what education you have
missed; what you do; how old you are
or where you live, you too can win like
all the rest.

The International Correspondence Schools
will bring into your own home all the
help you need to train you for what-
ever position you mark on the attached
coupon now.

Mail the coupon today.

INTERNATIONAL CORRESPONDENCE SCHOOLS

Box 992-S, Scranton, Pa.

Please explain, without further obligation on my part, how I can

qualify for the position before which I have marked X.

mem

lectric Lightin;
ectric R-Ilway'-
Electrician

namo Foreman
ireman
Mining Engineer
‘Telephone Expert
Surveyor

Agriculture
Poultry Raising

Electrical Engineering

Electric Car Running

Automobile Running

Mechanical Engineer
Mechanical Draftsman
Shop Foreman
Concrete Construction
Archit

ect
Contracting & Building
Architectural Draftsman
Genersl Illustrating
Chemist
Bookkeeper
Advertising Man
Civil Service Exams.
Salesmanship

Nam: _ .

St.and No._.

City

Present Occu pation

When writing, please mention “Modern Electrics and Mechanics,”
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TO THE CALL OF OPPORTUNITY

LECTRICITY offers the great-
E est opportunities to those who
are practically trained to
handle and control it. We are
teaching a practical, live-wire,
up-to-date Electrical Course.
No frills or fanciful demonstra-
tions which may amuse, but can
never benefit. No book or
blackboard instruction leaving
the student to guess the rest.

We teach the theory and then
take the student to the machine
or apparatus and put him to
work applying it (the theory).
Our instruction is individual,
given by competent practical
men, alive to the requirements
in the Electrical Profession.
Through our system of teach-
ing, you are theoretically and
practically trained by being
started on a sound basis and
constantly guided and coached
in everything that you do.

There is no time limit to the
course. You enter when you
are ready and graduate when
you are competent to do so.
The school is open throughout
the year, making it possible to
continue your course during the
summer months without inter-
ruption.

Visit our school, it possible, and
see our students at work or write

for free hooklet d=scribing our
ocourse and system of instruction.

THE

( New York Electrical School

26 West 17th Street
New York City

—— T X~

MODERN ELECTRICS AND MECHANICS

We Want a Representative in
Every City and Town in
The United States

If you know an ambitious, self-reliant, worthy
young man whom you can conscientiously
recommend to represent

a0 = ==
_’,% e e o e
Tera oY SUE-STARTING

S\

WMoY o

OR(\(\‘
tell us about him. We are interested in him.
If he can meet the standard of qualifications
we insist on we are in a position to offer
him the opportunity of his life. It is very
easy for the Flying Merkel Motorcycle repre-
sentative to control the motorcycle business
in his locality.

The Flying Merkel Motorcycle is easiest
to sell because it has sn many points of
qu)cnonty over any other machine. It is the
oldest existing motorcycle sold in America
today. Al the reasons for the wonderful
success of the Flying Merkel are contained in
our latest 1914 Art Catalog, sent free for
the asking. Tf we have an agent in your
town we shall be glad to send you a Free

* Demonstration Coupon.

BULLETIN;

EXTRA;— A 1914 Stock Flying
Merkel ridden by Maldwyn Jones
won the 304-miles Grand Prix race
at Savannnh, Ga. Time, 5:121:17.2/5.
Average, 56.78 miles per houar. Also
made fastest lap (11)4 miles) at
speed of 73.24 miles per hour.

The Flying Merkel was the only machine in
this wonderful race that did not have one bit of
mechanical trouble of any kind. The most
woxllderful performance ever made by a motor-
cycle.

WRITE TODAY FOR OUR PROPOSITION.

40 HANOVER STREET
MIDULE [UW e Ui
mEimEn A

Whben writing, please mention “Modern Electrics and Mechanics,”
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“How Easy It Is

to do any kind of electrical wiring and construction work
with a copy of Standard Wiring in your pocket.”

Anybody can do it with Standard Wiring and every
inspector will pass it.

IT TELLS YOU

The latest rulings of The National Board of Fire Under-
writers, explained and illustrated, with line cuts and half-
tones of the most modern and approved methods.

The latest data on Carbon, Gem, Tantalum, Tungsten and
Mazda incandescent lamps.

Simple and complete formulx and tables, with examples
worked out, for direct and alternating current wiring for
light, heat and power, for all systems—prepared especially for
this year’s edition of “Standard Wiring,” by the greatest
electrical engineering company in the world.

The most carefully selected list of the “One Hundred Best”
manufacturers of officially approved electrical apparatus and
supplies in this country—showing everything required for any
complete installation.

Flexible Leather Cover Pocket Size One Dollay
Sent Postpaid, any address, on receipt of price.

MODERN PUBLISHING GO.
32 UNION SQUARE NEW YORK

When writing, plesse mention “Modera Electrics snd Mechasics:”
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This Superb Artist Model

Piano Shipped F R E E

Yes free, positively and absolute-

ly free. You do not have to pay us a single penny now or later.
We merely ask you to accept it on free trial in your home. We do not even ask
for any deposit or any guarantee—not even any C. O. D. payment to us. We pay
all freight charges to dyour nearest railroad station. This offer is made direct to
you without any middleman’s profits, no jobber’s profits, no dealer’s profits be-
tween us and you. You get this superb Evans Artist Model ‘Piano under our
direct selling plan from $100 to $200 less than you can buy a cheap commercial
piano from your local dealer. Write today—get full particulars of this great offer.

Easy Payments— No Money Down—

Never mind the money. Our low whole- Not one cent on this amazing free trial
sale price and easy payment terms are so very  offer. You do not have to pay a single cent
liberal you never think of the money. to us unless you decide to keep the piano. If

ggg‘ ."‘ﬁﬁ ;’Lﬁé:“ .“:kﬁg ”"‘3“ '::‘; K“‘.‘; you want to send it back do so at our expense.

exactl *If you are satisfied with the piano after 80
do bg{h%mmi?muwtgi&og ::J" tY&:‘: days free trial and decide that you want to
piano at our low rock bottom price with all  keep it, our easy payment plan is open to you,
middlemen’s profits cut out, Take your time to pay for it.

We, the manufacturers of the Evans Artist Model
Our Great Offer Pi:'no, will ship direct to llyou from the factory your
choice of any of our artist pianos free. We prepay the freight. You make no deposit FREE
of any kind to us. We want you to hear its pure, vibrant tone—we want Ko-; to
examine its splendid workmanship—we want you to compare the Evans Arti
Model Piano with any other piano made. If at the end of the 4 weeks free Coupon
trial you are not convinced that the Evans Artist Model Piano is the one
piano for your home, ship it back at our expense. F.O.

Evans Piano Co.
3 Write today. Get a fi D.

Mml NOW of"our oha:daome n.rt rc?ul%%” .’t‘m'cuu"',m'
and fall greatest piano offer ever made. It means Gentlemen — With
l.: fye T in ooﬁnerth: 3:&?:."’&::’:’?3‘ m'tl;:icthfereﬁm the understanding that
g - I am not buyi -

RITE " ying any
thing, you may send me

EVANS PIANO CO.  ,iifiitcns

. laAl’t fCatalog. and ﬁl‘}l partic-

rs of your direct selli .
DEPT. 484 CHICAGO, ILL. y selling plan

Address.................... terees ceen

When writing, please mention ‘“Modern Electrics and Mechanics.”
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LEIMAN

Rotary Positiv
High Pressure

BLOWER:

and VACUUM PUMPS '

for use with oil, coal and
appliances for obtaining hi
sand blasts, gas producers,

VACUUM CLE.

and every other purpose.

1 oz. to 10 lbs. pressure,
vacuum, 2 to 338 cubic
feet per minute.

This shows what our
small machines do '?

The machines- do many
things with air which were
formerly done. by hand or
mechanically.

LEIMAN BROS.
62 John St., New York

Vol. 28. No 4

s

CHACW TLECTRICIANY HANDBOOK

TERRELL CROFY

This book contains 750 pages, tables, charts,
otc., and over 900 illustrations and dia

Printed on thin paper and bound in
leather with gold stamped title.

PRICE $3.00

rams.
exible

Pocket size.

IS AT LAST!

beyond

HERE IT

A new handbook for the practical electrical man that is
any doubt the most complete book of its kind ever pul n
is Intended for men who run the power plants, handle the ma-
chinery, wire the bulldings, set up and operate dynamos, motors
and transformers, install lighting systems, etc., etc. It has beso
dedicated to the great body of practical men who carry out the
designs and plans of the electncal engineet.

AMERICAN ELECTRICIAN'S HANDBOOK

is divided into six main sections: I. FUNDAMENTALS—A refer-
ence section on prirciples of electricity and electrical engineering.
II. GENERATORS AND MOTOR! aracteristics and Mansge>
ment—T roubles and Remedies—Dircct and Alternating Curret
Machinery—Starting and Controlling Devices—Installation. oL
DISTRIBUTION—Pole Lines—Underground Conduits—Transform-
crs—Designs of Systems, etc. 1V. INSIDE WIRING—Ewvery ge-
tail for all kinds of wiring, incduding old buildings, signs, ote.
V. TRANSFORMERS — Connections — Operation —
Ferms—Installation. VI TLLUTMINATION—Interior and Strest—
Types of Lamps, etc. ORDER YOUR COPY TODAY.

MODERN PUBLISHING CO.,32 Union Square ,New York

When writing, please mention “Modern Electrics and Mechanics.”
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When You Have Things to Fasten
to Brick, Stone or Concrete—

TRADE MARK REG. U.S. PAT. OFF.

The Perfect Fastener

The illustrations on either side of this an-
nouncement show ordinary Bolts and
Screws fitted into U, S. EXPANSION
SHIELDS. The center cuts at top and
bottom show U. S. Shields as they are in-
serted in Walls of Brick, Stone, Concrete
or Other Masonry. When the bolt or
screw is turned into the Shield a positive
inside lateral expansion occurs and the
fastening is there to stay.

U.S. Expansien Shields are Adjustable !

The Wedge-Nut principle characterizes all
U. S. Expansion Shields which permit of
the Expansion being increased and fasten-
ings “taken up” or retightened after heavy
vibration or excessive strain may have
worked them loose. This is not possible
with other and NON-ADJUSTABLE
types of Expansion Shields.

Made in All Sizes—To Meet All Requirements

U. S. EXPANSION SHIELDS are made
in a wide range of styles and sizes to
meet the varying requirements of all those
having fastenings or attachments to make
to Brick, Stone, Concrete or Masonry.

Tell Us Your Requirsmeats — We'll Send Samples

U.S.Expansion Bolt Co.

Mudson Terminal Bidg., NEW YORK

When writing, please mention ““Modern Electrics and Mechanics.”
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Evolution of the Steam Locomotive

One Hundred Years Have Elipsed Between the First Locomo-

tive and the Present Day Successors

By Austin C. Lescarboura

LAST year marked the centenary of

the first practical steam locomo-
tive used on a railroad for hauling
trains—the “Puffing Billy,” built in 1813
and employed in an English colliery for
the transportation of coal. This first

’

A FORM OF HORSECAR EMPLOYED ON THE EARLY
AMERICAN RAILWAYS

locomotive, crude as it was, furnished
the incentive to scores of inventors who
have contributed towards the realization
of the fast passenger and the powerful
freight locomotives of the present day.
Although the first steam locomotive to
turn a wheel on a railroad for practical
purposes, the “Puffing Billy” was pre-
ceded by several attempts at steam loco-
motion, both for traveling on ordinary

highways and for operating on wooden
or steel rails. But it is with the *‘Puffing
Billy” that the development of the prac-
tical railroad locomotive began; the pre-
vious efforts in this direction being for
the most part of a purely experimental
nature and possessing little commercial
value. ’

It was the use of rails for transporta-
tion that led to the introduction of the
steam locomotive. As early as 1673,
wooden rails were employed at the col-
lieries near Newcastle-on-Tyne, England.

ONE OF THE EARLY AMERICAN LOCOMOTIVES OF
THE VERTICAL BOILER TYPE

Over these wooden rails four-wheeled
carts were drawn by horses. Iron rails
were first introduced in 1738 at White-
haven, followed shortly by a second iron
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railroad laid near Sheffield in 1776, and
a third in 1786. The motive power on
all these railways was furnished by
horses. The smooth rails enabled one
horse to haul a weight equivalent to that
which required 40 horses on a common
highway.

At a period when several models of
steam locomotives had been tried with
varying success, an enterprising gentle-
man named Christopher Blackett, prin-
cipal owner of the Wylam Colliery, near
Newcastle-on-Tyne, became interested in
substituting steam for horse-power in the
mines. Blackett directed the superin-
tendent of the colliery, William Hedley,
to experiment in this direction. The first
locomotive built under the direction of
Hedley did not prove a success, but it

served as a guide in designing a second -

1813
This

locomotive which was built in
and named the “Puffing Billy.”

THE “AMERICA”’—THE FIRST LOCOMOTIVE IN THE
UNITED STATES

locomotive was of the so-called “grass-
hopper” type, a design that became pop-
ular and was universally employed until
1829, when the success of a machine
built on a different principle caused its
abandonment.

Following the introduction of the
“Puffing Billy,” numerous locomotives
of similar design were built, although
the period was not a very encouraging
one for locomotive builders, for the pub-
lic did not place much confidence in
steam engines and most railroads in ex-
istence at that time adhered to the use of
horses. In the spring of 1829, the di-
rectors of the Liverpool & Manchester
Railway decided to test the merits of the
various locomotives produced by the
pioneer builders before finally adopting
their plan of fixed engines and movable
cables for motive power. A prize of
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£500, sterling, was offered to the builder
of a locomotive that proved most suc-
cessful in the competitive trials. After
several delays the trials were held at

THE ““WEST POINT”—SECOND LOCOMOTIVE TO
DRAW A TRAIN OF CARS IN AMERICA

Rainhill, near Liverpool, on October 8th.
Four locomotives were entered in the
contest, the “Rocket,” “Novelty,” “Sans-
pariel” and the “Perseverence.” The
last-named entry was withdrawn after
being found unfit to participate in the
trials. The “Rocket,” constructed urder
the supervision of Robert Stephenson,
passed through all the trials successfully
and won the prize. Without load the
“Rocket” attained a speed of 29!% miles
per hour, and 28 miles per hour with a
car carrying 36 passengers—a speed that
was regarded as remarkable at the time.
The other entries did not prove so suc-
cessful, the “Novelty,” after two short
runs, was rendered inoperative by a dis-
abled part. After being repaired this
engine attained a speed of 21 1/6 miles
an hour. The last entry, the “Sanspa-

THE “DE WITT CLINTON”—FIRST LOCOMOTIVE IN
SERVICE IN NEW YORK STATE

reil,” developed a cracked cylinder and,
although seriously impeded by the great
loss of steam, ran at an average speed
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of 13.88 miles per hour for a total dis-
tance of 2214 miles until it was com-
pelled to stop by the breakdown of the
feed pump.

THE “OLD IRONSIDES”—ONE OF THE EARLIER
LOCOMOTIVES THAT BECAME FAMOUS

The “Rocket,” weighing about 44
tons, founded a new era in locomotive
designing. Previous to the Rainhill
trials the locomotives in existence were
complicated machines with many intri-
cate parts. Their construction presented

no little degree of ingenuity, but the

mechanism required constant attention
and in many instances became deranged
when traveling over uneven rails. But
with the remarkable performance of the
“Rocket” the builders became convinced
that simplicity was a paramount quality
and accordingly abandoned the “grass-
hopper” design, with its exceedingly com-
plicated mechanism, in favor of the
slanting side cylinders with the piston
rods directly connected through rods to

THE “LION”—AN EARLY TYPE OF LOCOMOTIVE
BUILT IN NEW ENGLAND

the driving wheels—a practice that has
been continued to the present time, al-
though greatly modified.

In the United States, railroads were
constructed and operated with horses for
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a considerable period before the intro-
duction of the locomotive. The first rail-
road in America was constructed in 1826,
running between the quarries at Quincy,
Mass., and the nearest tidewater, a dis-
tance of four miles including branches.
This railway was built at a cost of $50,-
000. Wooden rails were used, spaced
five feet apart and mounted on stone
crossties. The second railroad in Amer-
ica followed in the succeeding year and
was used between the coal mines at
Mauch Chunk and the Lehigh River, a
distance of nine miles. Both of these
early railroads were used for freight'
transportation only and employed horses
for motive power.

In April, 1827, the Baltimore & Ohio
Railroad was organized. It was the first

A CONVENTIONAL DESIGN OF LOCOMOTIVE LARGELY
EMPLOYED PRIOR TO THE CIVIL WAR

railway in America for general transpor-
tation purposes and was partly opened
to the public in 1830. The second rail-
road for passenger and freight service
was opened in August, 1830, between
Albany and Schenectady, followed by a
third between Richmond and Chester-
field, Va., after which the railways grew
rapidly into the network of the present
day. On all of these railways horses
were used, although in England the
steam locomotives were already employed
on some railroads.

In 1828 the growing interest in Eng-
lish locomotives prompted the Delaware
& Hudson Canal Company to send Ho-
ratio Allen to England for the purpose
of placing orders for three or four en-
gines. One of the locomotives was or-
dered from Robert Stephenson & Com-
pany and three more from Foster, Ras-
trick & Company, of Stourbridge.

The ‘““America”—the first locomotive
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A TYPICAL WOOD-BURNING LOCOMO-
TIVE POPULAR MANY YEARS AGO,
BUT STILL FOUND IN USE IN
THE LUMBERING DISTRICTS

A CAMELBACK LOCOMOTIVE OF THE
AMERICAN TYPE WHICH WAS
LARGELY USED A DECADE AGO,
BUT IS NOW CONFINED TO
LOCAL TRAFFIC

AN EARLY TYPE OF ATLANTIC LOCO-
MOTIVE OF THE CAMELBACK DE-
SIGN WHICH BEGCAME FAMOUS

FOR ITS HIGH SPEEDS BE-
TWEEN PHILADELPUIA
AND ATLANTIC CITY

THE “JOHN BULL,” BUILT IN ENG-
LAND IN I831 AND BROUGHT TO
THE UNITED STATES FOR USE
ON THE CAMDEN & AMBOY
RAILROAD

THE “999 "—A FAMOUS LOCOMOTIVE
THAT CREATED SPEED RECORDS IN
HER DAY WHEN HAULING
THE EMPIRE STATE EXPRESS

THE BICYCLE TYPE LOCOMOTIVE
WHICH WAS DESIGNED FOR HIGH
SPEEDS AND WAS THE FORE-
RUNNER OF THE ATLANTIC
AND PACIFIC DESIGNS
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in America—arrived from England on
January 17, 1829. It was the locomo-
tive ordered from Robert Stephenson &
Company. On May 13, 1829, the “Stour-
bridge Lion” arrived in New York City
and after being assembled at the shops
of the West Point Foundry Association,
was transported by water to Carhondale,
Pa., where it was tried on the railroad
of the Delaware & Hudson Canal Com-
pany. On August 8, 1829, the “Stour-
bridge Lion” made the first trip ever
made by a locomotive in America. It was
of the “grasshopper” type and weighed
seven tons. It was reported by Allen
to be too heavy for the trestles of the
railway and was consequently aban-
doned.

American ingenuity displayed itself
immediately after the arrival of the Eng-
lish locomotives. The first locomotive
built in America was that of Peter
Cooper in 1830, named the “Tom
Thumb.” It was constructed at the
Mont Clare shops of the Baltimore &
Ohio Railroad at Baltimore. This en-
gine was radically different from the
English locomotives, employing a ver-
tical boiler and a single cylinder for
driving the wheels through gearing. It
was first tried on August 28, 1830, and
was able to haul 4% tons at a speed of
12 miles per hour. During the same year
another locomotive was constructed and
named the “Best Friend.” This loco-
motive, built at the West Point Foundry
Shops, New York City, weighed about
4Y5 tons and was equipped with a verti-
cal boiler and two slanting cylinders
driving the four wheels. It was placed in
service on the Charleston & Hamburgh
Railroad, proving highly efficient and
hauling four or five cars containing 40
or 50 passengers at a speed of from 16
to 21 miles per hour. Without load, the
“Best Friend” attained a speed of 35
miles an hour. After being about seven
months in actual use, the negro fireman,
in the absence of the engineer, became
annoyed by the noise of the safety valve.
In fastening down the valve, the steam
pressure rapidly reached tremendous
proportions, with the result that the
boiler exploded. Thus the “Best Friend”
distinguished itself in two respects: pri-
marily, as the first locomotive to draw
a train-of cars in America, and secon-
darily, as the first locomotive boiler to
explode.
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The “West Point™ was the second lo-
comotive to draw a train of cars in
America, and was built at the West
Point Foundry Shops. It was operated
on the Charleston & Hamburgh Railroad
during the winter of 1830-1831. The
“West Point” was designed along the
general lines of the “Best Friend,” but
was fitted with a horizontal boiler in-
stead of a vertical boiler. The engine
proved satisfactory and in one public
irial it hauled four passenger cars carry-
ing 117 passengers, nine persons more
on the engine, and a “barrier” car loaded
with six bales of cotton, a distance of
234 miles in 11 minutes. The “barrier”
car derived its name from the fact that
it was placed between the engine and the
passenger coaches so as to offer protec-
tion to travelers should the boiler ex-

plode. It became a regular feature of
all passenger trains at that time.
After the “West Point” came the

“South Carolina,”” built at the same
shops, and dntended for service on the
South Carolina Railroad. It was finished
in 1831 and was the first eight:wheeled
engine built in America. It was practi-
cally composed of two separate engines
back to back and, as was the case with
most freak locomotives of the period,
did not prove satisfactory and spent
most of the time in the repair shops.
Another famous American locomotive
was the “DeWitt Clinton,” the third en-
gine built by the West Point Foundry
Association. It was placed on the Mo-
hawk & Hudson River Railroad in 1831.
The “DeWitt Clinton” weighed approx-
imately 374 tons, without water, and de-
veloped a speed of 30 miles an hour with
three to five cars. It was the first loco-
motive used on a railroad in the State
of New York. Equally famous was the
“John Bull,” built by George Stephenson
at Newcastle-on-Tyne, in 1831, and in-
tended for the Camden & Amboy Rail-
road. Tt arrived in America in August
and began running on the 12th of No-
vember, 1831, at Bordentown, N. J. The
weight of this engine was ahout 10 tons.
In subsequent meodifications, the “John
Bull” was equipped with a so-called
“cow catcher” for removing any obstacles
that might be on the track. The “cow
catcher” has remained to this day on all
locomotives used on American railroads
—with the exception of those used in
freight yards—and is one of the distinc-~
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tive features of American engines. The
*‘John Bull” was the first locomotive used
in the State of New Jersey and proved
efficient.
In November, 1832, M. W. Baldwin,
founder o f ’
the well-
known Bald-
win Locomo-
tive Works
o f Philadel-
phia, con -
structed
a loco-
motive,
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succeeding locomotives until recent
years. Gradually the “American” type
of engine became universally employed
for fast passenger traffic in the United
States, this engine being distinguished
by the wheel
arrange-
ment—t w o
sets of lead-
ing wheels
mounted on a
swivel truck
and two sets
ofdriving
wheels.

named t he A TYPICAL FREIGHT LOCOMOTIVE OF THE T h e large
“Old Iron- PRESENT DAY diamond-
sides,” for shaped fun-

the Philadelphia, Germantown & Norris-
town Railroad. It weighed about g tons
and was patterned after English engines
that had been imported for use on the
Newcastle & I'renchtown Railroad. It is
reported that the “Old Ironsides” at-
tained high speeds, on one occasion cov-
ering a distance of one mile in 58 sec-
onds and on another, 214 miles in 3 min-
utes and 22 seconds. This locomotive
rendered good service for about 20
vears.

It is interesting to note that the Bal-
timore & Ohio Railroad employed a
type- of locomotive using a vertical
boiler and “grasshopper” beams, known
as the “Atlantic.” during the latter
part of 1832. This engine hauled 50
tons from Baltimore to a point 40
miles away over heavy grades at a rate
of 12 to 15 miles per hour. The loco-
motive weighed about 614 tons.

From 1832 to 1840, rapid progress
was made in
the build-
ing of loco-
motives and
numerous en-
gines were
built for
practically all
the railroads
then in exist-
ence. Aside
from a few
freak designs
attempted from time to time, the
general details of all the locomotives
were more or less standardized ; the “E.
L. Miller,” built in 1834 by Baldwin,
having set the example followed by all

HUGE MALLET COMPOUND FREIGHT LOCOMOTIVE FOR
HEAVY HAULING

nels that were so popular during several
decades gradually gave way to the
straight funnel which became shorter and
shorter until in the present American lo-
comotives it is less than a foot in height
on the huge engines. Along with the
elimination of the large smokestacks or
funnels, came the increase in the size
of the boilers. The air brake, invented
by George Westinghouse, was first
tried on the Pennsylvania Railroad in
April, 1869, and rapidly gained in pop-
ularity over all other systems, being
fitted on practically every American
locomotive.

Prior to 1895 the American type, and
the so-called “ten-wheeler,” with a
wheel arrangement of two sets of
wheels on a leading truck and three
sets of driving wheels, were employed
for fast passenger service. The re-
quirements of high-speed service and
the introduction of longer and heavier
trains were
met for a
time by build-
ing longer
boilers
on the loco-
motives. The
width of the
firecbox was
limited to the
width of the
track and
driving
Lengthening  the  fire-box
made it difficult to secure proper
stoking, and was therefore unsatis-
factory. It was owing to these
conditions that the ‘“Atlantic” type

wheels.
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of engine was introduced, in which
a larger grate area and fire-box were
secured by placing the two sets of driv-
ing wheels nearer to the center, enab-
ling the fire-box to be extended beyond
the width of the rails. A small pair of
trailing wheels were placed under the
fire-box to support the rear end of the
boiler. The “Atlantic” type became
immediately popular and displaced the
“Armerican” design. Until quite re-
cently, the “Atlantic” locomotive an-
swered all the requirements of fast pas-
senger service, but the demands for
still greater speeds, heavier trains and
longer hauls, gave birth to'the *Pacific”
type, which has a similar wheel ar-
rangement with the addition of one set
of drivers. Simple cylinders that had
been used from the time of the first lo-
comotive gave way to the compound
cylinders, which permit of a greater
cconomy in fuel and water.

For freight service, compound cylin-
ders have also displaced simple cylin-
ders. Modern practice in freight loco-
motives approves of the use of many
wheels of small diameter so as to ob-
tain the maximum adhesion with the
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rails. Wide fire-boxes are obtained by
using small trailing wheels under the
rear end of the boiler as in the instance
of the passenger locomotives. For ex-
tremely heavy trains and for hauling
over grades, the Mallet compound lo-
comotives are employed, consisting of
two sets of cylinders, rods and wheels
—practically two separate locomotives
employing one boiler and one set of
controls in common.

In the matter of fuel, coal predomi-
nates in the United States. In the
southwestern portion of the country oil
is largely employed because of its
abundance. In certain lumber dis-
tricts, wood-burning locomotives are
used on logging railroads, but the
wood-burner has elsewhere practically
disappeared.

This, briefly, has been the develop-
ment of the locomotive of the present
day. It is not the invention of one
man or nation, but scores of inventors
belonging to several nations have con-
tributed'%c? the gradual evo.ution of the
huge passenger and freight steam loco-
motives of modern times.

A Relic of Pioneer Electrical Wiring.

By Irving Crump

NE of the oldest and most inter-
esting relics of the old days in
electrical history was brought to light

AN OLD-TIME WOODEN FUSE BLOCK AND FUSE
PLUG

recently in New York City when elec-
tricians started to overhaul the wiring
of the building located at No. 142 Front
street. The building is one of the old-
est of that section of the city and was
among the first to be wired for electric

service when Edison began to generate
current from his first Pearl street sta-
tion. The wiring installed at the time
was more or less crude, and from time
to time new wiring was done in various

WOODEN FUSE BLOCK WITH FUSE PLUG IN PLACE

parts of the building.

Recently, however, the electricians
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visited the top floor of the structure to
do some new wiring and found what
remained of the original wiring still in
place. Besides the sections of copper
wire with cotton insulation, two old
wooden fuses were found. These fuses,
when compared to the up-to-date porce-
lain fuses, appear very crude indeed.
However, according to records the wir-
ing and fuses on the top floor of the
Front street building were used as late
as 1912, which speaks well for their dur-
ability in spite of the crude construction.
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The fuse plugs in each case are made
in the form of a wooden screw with
metal threads. This screw was inserted
into a wooden fuse block through which
the wires ran, thus forming the con-
nection.

It was in the days when these anti-
quated wooden devices were used that
electricity was blamed for most of the
fires. And if one looks carefully at the
fuse block shown in the accompanying
illustration, it is not difficult to determine
why fires did occur.

Forcing Crops by Electricity

By Felix J. Koch

ROM Dayton, Ohio—that bustling
little city that scarcely a yeas ago
won the sympathies of the world for its
flood-losses and is now winning its ad-
miration for its experiments with city
managers—there comcs the word of a
new science, electro-culture, which is pro-
claimed as something new in the agricul-
tural world and destined to extend the
growing day for plant-life to a full
twenty-four hours.

“Whether it does or not,” one of its
enthusiasts told the press recently, “de-
pends upon experiments now being con-
ducted. Among other places such work
is being tried on the farms of Governor
James Cox, of Ohio, near Dayton, and
of E. A. Deeds, the general manager of
one of the largest local firms.”

“Electricity,” it seems, “as indicated in
the name of the new farming system, is
the agent whereby these wonders are to
be accomplished. It is to furnish sun
when clouds or night interfere with that
source of light and heat, during the cold-
er seasons, and is even counted on to
coax the raindrops from the clouds. By
comparison of results in fields with and
without electro-culture, soil experts ex-
pect to determine the old question as to
whether or not plants and seeds rest or
sleep.

“Farmers say that they long ago deter-
mined by a series of measurements that
corn and some other plants grow at
night ; corn especially on hot nights. But
experiments in electro-culture are to set-
tle that question for all plant-life. Tix-
periments are being tried on land so fer-

tile that it was believed nothing else re-
mained to bé done except to control the
flood-waters of the Great Miami.

“In fields of cabbage, on the Morraine
farm, tremendous growth has been
shown under electro-culture, even in un-
favorable seasons. Two boxes of vege-
tables, planted at the same hour, in the
same soil and watered the same, were put

ONE OF THE FIELDS WHERE ELECTRICAL CULTURE
IS BEING EMPLOYED

under the closest test. One was found
to have grown 12 hours; the other 24
hours. The result of the experiment
has not yet been determined. High-ten-
sion wires and various sorts of light are
being used above the garden-plots in this
experimental work of forcing plant-life.
It is planned later on to apply electric
current in sub-strata experiments.
“Some experts declare that not only
will harvest-time be hastened, but that
the quality will be enhanced in the prod-
ucts!”
Meanwhile

the agricultural world
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awaits with intercst the outcome of the
experiments; only too willing to imitate,
should they prove an unqualified success.

A POCKET WIRELESS SET

There has lately been placed on sale in
Paris a pocket wireless receiving set of
unique construction. Although many
portable sets have been introduced from
time to time in the past, this is undoubt-
edly the most compact instrument ever
designed.

THE RECENTLY INVENTED POCKET RECEIVING SET

The portable receiving set is of the
same size and weight as the usual watch
case telephone receiver. It consists es-
sentially of a telephone receiver, sensi-
tive crystal detector and connecting wires
and clips. The connecting wires are each
six feet long and equipped with a device
to take up any slack if the entire length
is not required. The detector is of ex-
tremely efficient and sensitive construc-
tion and can be readily regulated while
listening to incoming signals. No tuning
is required with this set, all signals—
irrespective of wave length—being
heard.

For receiving messages with this set,
it is only necessary to connect both leads
to a suitable insulated metallic structure
and the ground. It is said by the maker
that messages from the Eiffel Tower can
be heard in any part of Paris by attach-
ing the instrument across a gas and water
pipe, a telephone wire and gas or water
pipe, or an umbrella and ground con-
nection. Any such metallic structures as
water leads, iron balconies, etc., can be
used to good advantage as antennz. For
receiving long distance messages it is
necessary to employ one or more elevated
wires; the distance covered depending
upon the length, height and number of
wires used. Ranges of over 600 miles
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have been covered with this portable re-
ceiving set when using an aerial compris-
ing two wires 200 feet long and 75 feet

high.”

A HOME-MADE TURKISH PIPE

The object of a Turkish pipe or
“Hookah” is to filter the smoke through
water, thereby removing the “bite” and
—it is 4lso claimed—the nicotine. The
accompanying illustration shows the
construction of such a pipe better than
words.

To make a Turkish pipe, - procure a
shallow and wide-mouthed bottle with
a cork to fit; about half a foot of copper
gas tubing with an inside diameter of 14
inch; some rubber gas or nursery tub-
ing; and a pipe or cigar holder, all as
shown in the illustration.

Cut a piece of the copper tubing two
inches in length and another piece four
inches in length; also sharpen a piece
of the same tubing as a tool for boring
the holes through the cork.

Fill the bottle about one-fourth full
of water and insert the tubes in the cork
as shown in the photograph. Connect
pieces of rubber tubing to the copper
tubes, joining the pipe to the tube pass-
ing to the bottom of the bottle and the

AN EASILY MADE TURKISH PIPE OR “HOOKAH”

mouth-piece to the short end. A mouth-
piece may be made of a piece of the cop-
per tubing or a pipe stem.—Charles I.
Reid.

The paper used by the government
printing office each year requires approx-
imately 125 million pounds of rag pulp
and 490 million pounds of wood pulp.
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Electrical Equipment for Motorcycles

A Description of the Com

Lighting Equipment o

act Electric Starting and
of & Modern Machine

By John Glending

ALTHOUGH electric starting and

lighting systems have been used
for at least two years on all the leading
automobiles made in the United States,
the equipping of a 1914 motorcycle
with such a system has recently
aroused no little interest for the reason
that it is the first time a motorcycle has
been thus equipped. If the difficulties
that had to be overcome in fitting an
automobile
with an elec-
tric starting
and lighting
system were
numerous,
those en-
countered in
the motor-
cycle were
tenfold, since
this vehicle
has little
room avail-
able for ex-
tra equip-
ment and
each pound
of additional
weight
counts. But,
as in the case
of the automobile, the task has been
thoroughly accomplished and once
more the motorcycle is placed on the
same level as the automobile in the
matter of convenience and comfort to
the driver.

Undoubtedly, the most mterestmg
part of the Indian motorcycle’s electric
system is the electric starter which is
rated at approximately 174 horsepower
using direct current at 12 volts.- It is
completely enclosed. Aside from acting
in the capacity of a motor, it is also
employed as a compound wound gen-
erator of the multipolar type as it has
four poles. The drive is direct to the
gasoline engine shaft through an en-

THE COMBINATION GENERATOR AND MOTOR FOR STARTING
AND LIGHTING A MOTORCYCLE, SHOWING THE
METHOD OF DRIVING

closed roller chain and a cone clutch to
absorb jerks. The chief features of
this motor-generator are an inverted
commutator which permits very com-
pact construction, more brush contact
surface, better protection of the brushes
and neat disposition of all parts.

As a starting device the motor works
under a compound field, using both
series and shunt windings. As a charg-

ing dynamo,
it  operates

with the
shunt wind-
ing only.
Thus, thru

the medium
of the con-
trollerswitch
arrangement,
the combina-
tion of acom-
pound motor
and shunt
dynamo is
obtained.
The mo-
tor-generator
weighs 2514
pounds and
the armature
shaft runs on,
imported, self-aligning ball bearings,
the shaft being exceedingly short and
rugged. The main bearings, which are
the only parts of the device requiring
lubrication, are packed with non-fluid
oil before leaving the factory, which in-
sures ample lubrication for 2,000 miles
running. The armature construction
is of the iron clad Gramm ring type
with inside connections—a feature of
great value because by being enclosed
in the magnetic circuit of the armature
core, arching or sparking between the
commutator or brushes is entirely elim-
inated under all loads; furthermore,
burning of the brushes and cutting of
the armature, all of which are injurious
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elements, are prevented, and the life of
the brushes and commutator are
lengthened.

The condenser in the armature wind-
ing is of ample proportions, so that the
machine, as a motor, will withstand an
overload of 100
per cent, without
burning out or
causing injury to
the winding. The
power required to
drive the electric
starter is from
1-20 to 1-16 h. p.,
according totrans-
mission losses.
The starter is
geared 2 to 1 and
will “spin”’ the en-
gine 500 r. p. m.
when the batteries
are at their maxi-
mum strength.

Another feature of the system is the
magnetic regular. This device really
consists of two instruments in one—a
reverse current cut-out and a vibrator
field regulator. The cut-out comes into
operation when the speed of the motor-

cycle falls below 12 miles per hour on -
high gear, or 8 miles on low, and pre-

TWO OF THE COMPONENT PARTS OF THE SYSTEM @

At the left, the controller switch; at the right, the
magnetic regulator.
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from the armature passing through the
fine shunt winding on the cut-out end
of the magneto regulator. The cut-out
closes when the armature voltage be-
comes greater than that of the bat-
teries, the closing point being at the
predetermined
pressure of 7 volts.
The cut-out is
operative on the
charging line only,
the circuit being
open on the start-
ing line.

The magnetic
regulator governs
the armature out-
put, giving the
correct charging
rate which is pre-
determined with
relation to the
construction of
the batteries. No matter what speed
is attained with the motorcycle, the
batteries will not heat from excessive
rate of charge, as the flow of current is
held down within safe limits. The
charging rate is 9 amperes per hour, a
figure determined to be absolutely safe
for the type of batteries employed, re-
gardless of speed.

ESSENTIAL PARTS OF THE COMPACT GENERATOR:

From left to right: The armature showing the unique commutator; the field coils and one of the bear-
ings; and the remaining bearing and brushes.

vents the batteries discharging them-
selves through the motor-dynamo. The
instrument is a dual one, the magnetic
regulator being embodied in the upper
part and the battery cut-out in the
lower section. The cut-out normally is
open, and is closed automatically by
the magnetism created by the current

The controller switch is of the con-
ventional two-way type. When the
switch is in the extreme forward posi-
tion, the entire system is connected in
series for starting. When it is in the
extreme rear position the entire sys-
tem is connected in parallel for charg-
ing.

g (Continued on page 438)



April, 1914.

MODERN ELECTRICS AND MECHANICS

439

The Arc Generator for Radio Frequencies

A Review of the Theory, Characteristics and Methods of
Applying the Arc Generator to Radio-Communication

By Julius Weinberger

Hlustrations from drawings made by the author.

IN 1900 Mr. W. Duddell discovered
that when a suitable inductance

and capacity were placed in shunt
around an ordinary direct-current arc
lamp, as in Fig. 1, a musical tone was
given out; that is, continuous oscillations
of an audible frequency were produced.
Some years later, Salomonson showed
that radio frequency oscillations could be
produced, and Prof. Fessenden, in 1902,
proposed an arc fed by direct current as
a source of radiation for wireless teleg-
raphy. Since then the arc method for
producing continuous high frequency
oscillations has been developed by V.
Poulsen and others into an important
variety of radio transmitter and among
the stations operating with arcs to-day,
are Arlington and the Pacific Coast sta-
tions of the Federal Wireless Telegraph
Co.; while the Austrian government also
uses the system extensively. It is the pur-
pose of this article to give a brief outline
of this method, with its theory and prac-
tice.

I. GENERAL CONSIDERATIONS,

The requirements which oscillations
obtained by the arc method must satisfy,
if they are to be used in radio communi-
cation, are:

(1) Their frequency must be within the
limits of the frequencies used in the field of
radio-communication (i. ¢., about 1,000,000 per
second to 40,000 per second, corresponding
respectively to 300 meters and 8,000 meters
wave length).

(2) The energy that can be drawn and the
constancy of amplitude and frequency must be
such as to make their use practical.

The arrangement with which it is possible
to obtain these high frequency oscillations in a
condenser circuit is that of Fig. 1, where A is
the high frequency circuit and where L1 may
be coupled to another condenser circuit (or
antenna), B. Whether undamped or damped
oscillations are obtained in A is a problem.
It depends on the nature of the condenser cir-
cuit, the %np C, the D.C. voltage supplied to
the arc, the resistance and inductance of the
feeder circuit, and lastly, if and how closely
circuit A is coupled to a secondary system.

This problem was first decided by V.
Poulsen. He showed that undamped
oscillations of the frequency and power
necessary for radio communication are
obtained in the circuit of Fig. 1, provid-
ing these requirements are observed:

(1) The arc must take place in hydrogen

FIG. 8.—A 4 KW. COMMERCIAL ARC GENERATOR

gas, or in a gas containing hydrogen (alcohol
vapor is now extensively used).

(2) The anode of the arc is to be made of
copper, preferably cooled by running water,
and the cathode of carbon.

(3) A magnetic blow-out is to be used across
the arc.

(4) For good regulation the carbon elec-
trode or the arc itself may be slowly rotated.

_The Poulsen arrangement is in prin-
ciple that of Fig. 2, the apparatus for ro-
tating the carbon electrode being omitted.
The two magnets, through whose coils
direct current is sent, supply the magnetic
blow-out.
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These requirements of Poulsen are not
all of equal importance. The hydrogen-
containing atmosphere and electrode ma-
terials are sufficient to give the frequency
and constancy of oscillations required in
radio communication. The magnetic
blow-out is only- necessary when a large
amount of energy is to be drawn from
the condenser circuit.

FIG. 9.—A SMALL ARC GENERATOR FOR
LLABORATORY PURPOSES

1.  THEORY.
(A) “CHARACTERISTICS” OF THE ARCS
By a “‘characteristic” of the arc (or of
another conductor carrying a current) is
meant a curve showing the relation be-
tween current through the arc and wvol-
tage across it.  TFor the arc two such
characteristics can be drawn, viz.:
(1) The static characteristic, or the curve
obtained when the arc is fed by direct current.
(2) The dynamic characteristic, or the curve

obtained when the arc is fed by alternating
current.
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(1) The Static Characteristic: It is
well known that the relation between vol-
tage and current in an ordinary conductor
is given by Ohm’s El:aw.

| =— (1)
R

This does not hold, however, for an

arc. Within certain limits the relation
becomes
b
E=a+4 — (2)
I
where a and b are constants. Now, if

equation (1) be plotted (Fig. 3.A) we
obtain a straight line, while if equation
(2) be plotted a curve of the form shown
in Fig. 3.B is obtained. This second
curve is the static characteristic of the
arc. It will be noted that for an increase
in current (I) the voltage (L) falls. The
curve is then known as a falling charac-
teristic, and the behavior of an arc is thus
seén to be entirely opposite to the be-
havior of an ordinary conductor (in
which current and voltage rise or fall to-
gether).

For very large currents, from equation
(2), the voltage becomes appreciably
equal to the constant a; for very small
currents it does not, however, hecome in-
finite, but approaches a finite value, E,,
which is just sufficient to start the arc
(in this case to spark across the arc gap).
This value of E, depends upon the form
and separation of the electrodes and the
gas in which the arc is to take place. It
is, of course, very much higher than the
voltage across the arc when the latter is
burning well. The constants a and b
have been found for the direct current
arc to be

For carbon electrodes
a — 38.88 4 2.074 f Volts
‘ b = 11.66 + 10.54 f Watts
(H. Ayrton)
IFor copper electrodes
a=21.384- 3.03f Volts
b = 10.69 + 15.24 f Watts
(Guye and Zebritoff)
where f is the separation of the elec-
trodes in millimeters.

(2). The Dxynamic Characteristic:
This is in the form of the curve shown in
Fig. 4. Two points are to be noted here:

(a) The voltage corresponding to any given
value of current when the current is rising is
not identical with that corresponding to the

same value of the current when this is falling.
That is, the current and voltage are out of
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phase; at the time the current is a maximum,
the voltage is not. This is similar to the rela-
tion existing between magnetic induction and
magnetic field strength in iron—in fact, the
curve of Fig. 4 appears much like a “hysteresis”

~iq.1-

curve for iron. Hence this phenomenon has
been named “arc-hysteresis.”

(b) The arc-lighting voltage, Es (in this
case the voltage at the time the current goes
through zero), is very small, since the gap
still remains conductive (or ionized) after the
current has ceased.

(B) THE ProbucrioNn oF OscCILLA-
TIONS: It is as a result of these peculiar
characteristics of the arc that we may ob-
tain oscillations in a condenser circuit
shunted around it. For, if the arc auto-
matically permits the condenser to charge
and then allows it to discharge, then this
discharge will be oscillatory in character.
The way in which the arc’s characteris-
tics allow it to act as such a controller is
the following:

Let us imagine the arc as burning, sim-
ply a direct current flowing through it;
at the same time the condenser in the
shunt circuit is accumulating energy. It
reaches a given potential and discharges
across the path formed by the arc, first
in the same direction as the D. C. Thus
a greater current now flows through the

6.2

arc than previously, and, observing its
static characteristic, its resistance drops.
Now, as the direction of condenser dis-
charge reverses, the arc current grows
smaller and smaller, and the arc’s resist-
ance rises quite high. This gives the con-
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denser a chance to again store up energy,
and the whole process is repeated. . Thus
by the variation of the arc’s resistance be-
tween wide limits, the energy of the D.
C. circuit is first thrown into the conden-
ser, and then from this it is shifted to the
shunt circuit, to be finally transferred to
and used up in the antenna. The arc
acts all along simply as an automatic
switch for the D. C. energy, putting it at
one time into the condenser, from the
feeder circnit, and at another time draw-
ing it out into the shunt circuit. The
steady and undisturbed operation of
the arc as such an automatic switch
is only possible when it responds quickly
and promptly to changes in current. Any
excessive hysteresis (as shown by the dy-
namic characteristic), or lag in response,
will hinder or even wholly destroy its ac-
tion as a generator for high frequency
oscillations. Thus all provisions which
tend to reduce this “arc-hysteresis” will

»
S 3
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aid in the production of oscillations of
higher and higher frequency; a number
of these, as suggested by Poulsen, have
already been given in (1).

We will pass on, then, to the varieties
of oscillations that may take place in the
shunt circuit under various conditions.
There are three of these and they are
known respectively as oscillations of the
first, second and third orders.

(1) Oscillations of the First Order:
These are distinguished by the fact that
their amplitude 1s smaller than that of
the direct current feeding the arc (Fig.
5). They are produced when the induct-
ance of the shunt circuit is made very
large and the capacity quite small, the di-
rect current through the arc being at the
same time rather small. They are nearly
sinusoidal in character and their wave-
length is practically that of the shunt cir-
cuit. They may therefore be of value for
measuring purposes, but are quite useless
for radio communication on account of
their small energy content,
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(2) Oscillations of the Second Order:
These have an amplitude slightly greater
than or equal to that of the direct current

rrg. 4 ME

supply. They consist of a series of reg-
ular current impulses, broken by short
periods of no current (Fig. 6). On ac-
count of their larger energy content they
are the oscillations most sought after in
an arc set. They may be obtained by a
proper adjustment of inductance and ca-
pacity in the shunt circuit, so as to obtain
the required relationship between current
in the shunt circuit and feeding direct
current, and their production is aided by

(a) A high arc voltage.

(b) Cooling of the metallic arc anode.

(c) A hydrogen - containing atmosphere
around the arc.

(d) Rotation of at least one electrode, or of
the arc itself (the latter is used in small arcs,
and is obtained by use of a magnetic field in a
direction parallel to the arc path).

(e) Use of magnetic blow outs, in larger
arcs. .

The purpose of these practices is to
render the arc path non-conducting im-
mediately after the condenser has dis-
charged, as well as to reduce arc hyster-

3
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esis. The rendering of the arc path non-
conducting forces the condenser to charge
up to a voltage sufficient to relight the

MODERN ELECTRICS AND MECHANICS

Vol. 28. No. 4

arc, when it again discharges its energy.

It will thus be seen that the arc here is
acting much as a very good quenched
gap—quenching the condenser discharge
practically at the moment it passes
through its first zero value. Hence the
condenser circuit may be employed as a
quenched gap circuit and used to “shock’
a circuit coupled to it into vibrations.
The frequency of these impulses depends
entirely on the time taken up in charging
the condenser up to a discharge voltage;
i. e., it depends upon the character of the
feeding D. C. circuit. The frequency al-
ters immediately with any change in the
arc-lighting  voltage—which  depends
upon the separation of the electrodes and
the current through the arc.

(3) Oscillations of the Third Order:
These occur when the quenching appar-
atus of the arc works imperfectly and
does not cut off the condenser oscillations
at their first zero value. The current in

b 4
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e 0,
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the condenser circuit then becomes an
ordinary damped oscillation which decays
until a point is reached where the arc
quenches it (Fig. 7). These oscillations
are frequently intermixed with those of
the second order. Their frequency is
practically the natural frequency of the
shunt circuit. (By frequency here is
meant the frequency of the damped oscil-
lation forming a single wave train, and
not the number of wave trains per sec-
ond, as is the case for oscillations of the
second order, in which a wave train is re-
duced to a single impulse). The presence
of the arc has no material influence upon
it, and hence the frequency is constant.
(C). PracticaL CONSIDERATIONS FOR
OSCILLATIONS OF THE SECOND ORDER:
The oscillations of the first order are
practically negligible, because of their
small energy content. For radio com-
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munication with continuous oscillations,
those of the second order only are used.
For practical usage it is important that,
(a), a large amount of energy be trans-
ferred to the oscillations and, (b), that
their frequency remain constant.

(a). The requirement that a large
amount of energy be carried over into
the oscillations leads to the requirement
of a high arc-lighting voltage. This may
be satisfied by:

(1) A long time allowance for charging the
condenser so that the ionization of the gas in
the arc crater has time to disappear.

(2) That one uses special means to remove
this 1onization rapidly.

Now, if a long time is given the con-
denser to charge, the frequency will not
remain constant, since then the presence
of enough ions to cause the arc to light
is not at all certain. Hence we are re-
duced to the necessity of making the
charging period quite small, but using

In .KD.C.
Jrj |

means to remove a large number of the
ions (so that the arc shall not light until

uite a high voltage is reached), yet, at
the same time, leaving sufficient ioniza-
tion to cause this lighting to take place at
regular intervals. For the last purpose
the practices mentioned in (1) as given
by Poulsen, are used.

As a corollary to these practices, it is
interesting to see what the size of con-
denser used in the shunt circuit has to do
with the arc’s operation. If a large cap-
acity is used (so as to give large energy
to the oscillations), then large current in
the shunt circuit will result. Since this
must not be much greater than the D..C.
through the arc, the latter will have to be
large. Hence strong ionization in the
arc crater will result and cause difficul-
ties. One is therefore compelled to use a
small capacity, wjth a large inductance,
in the shunt circuit,
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III. TECHNICAL APPARATUS AND METHODS
(A). Arpparatus: Fig. 8 shows a
4KW commercial arc generator. Thearc

A
%52, x
<%
rr4./0. ({3)
6
me}.

%
chamber is enclosed by the coo{];ng
flanges, A, B; alcohol is fed into the
chamber from the cup, C, which, when
vaporized by the arc, gives the neces-
sary hydrogen containing atmosphere.
The carbon electrode is controlled by the
adjustment handle, D, and may be
brought into contact with the copper elec-
trode, so as to start the arc, by means of
the handle, E. The small motor, F,
serves to rotate the carbon electrode
slowly. A strong transverse magnetic
field 1s furnished by the coils, G. This
arc is operated on 500 volts D. C., ob-
tained by means of a special motor gen-
erator, and takes about 6 amperes. Ata
wave length of 2,000 meters the entire

A
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2 DC X ore
Microphone
9
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‘apparatus will operate at about 20 per
cent. efficiency.
Fig. 9 shows a small arc for use as a
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generator of continuous waves for meas-
uring purposes. Here the arc chamber
runs from A to B, and is enclosed in the
usual cooling flanges. Instead of rotat-
ing the carbon electrode, as in the larger
arc, the arc itself is rotated by a magne-
tic field parallel to it. This is provided
by the coil, C. The arc can be started
and its length adjusted by the handle, D,
and locking nut, E. The alcohol vapor
in which the arc burns is fed in from the
cup, F. A voltmeter, which is connected
across the arc-gap, is shown at G. This
is permanently attached to the arc, and
serves to indicate whether it is burning
steadily or not. It also indicates varia-
tions in the wave length of the oscilla-
tions in the shunt circuit since this varies
with the voltage across the arc. The ap-
paratus operates on 220 volts. The arc
usually has a drop of about 70 volts
across it and takes about 3 amperes. Its
output is about 100 watts at 2,000 metres
wave length.

Both of these instruments are of the
types constructed by the Poulsen Com-
pany for the Amalgamated Radio Tele-
graph Co.

(B). METHODS:

(1). Circuits: In the usual circuits
used with the arc, the latter is fed by di-
rect current through an adjustable resist-
ance and choke coils; it is shunted by its
condenser circuit, which in turn is
coupled to the antenna. However, the
arc may also be placed directly in the

I
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antenna circuit (Fig. 10) when the.an-
tenna used has a capacity which would
make it equivalent to the proper con-
denser to he used with the particular arc
in question.

For radio-telephone work, coupled cir-
cuits are usually used and the microphone
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placed in the antenna ground lead (Fig.

1),

(2). Methods of Sending : In ordinary
spark sets it is sufficient, for sending pur-
poses, to insert a key in the primary of
the transformer to make and break the
circuit. With an arc, however, this is
not so simple. If the key were to break

Figl3.
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the arc feeder circuit the arc would go
out and it would be a troublesome matter
to relight it. It is therefore necessary
to allow the arc to remain burning and
start and stop the antenna vibrations.
This result-is obtained by short circuiting
a turn or two of the antenna inductance
by the sending key (Fig. 12), thus re-
ducing the wave length and throwing the
antenna in or out of time with the arc
circuit. This has, however, a bad in-
fluence on the arc (since it throws a sud-
den load on or off it) and hence Peder-
sen has suggested the idea of throwing
the arc from the antenna to an equiva-
lent energy-consuming (but non-radiat-
ing) circuit (Fig. 13). This keeps a
constant load on the arc and permits of

good regulation.

(Note): For some of the data in this_article
I am greally indebted to J. Zenneck's ‘‘Drahtlose
Telegraphie.'—The Author.

ELECTRICITY AND THE RECK-
LESS RAT

The rat that made electrical experi-
ments with his sharp teeth on the insula-
tion of the live wires is shown herewith
as a “horrible example” to all other ro-
dents and careless creatures, including
humans. Mr. J. B. Middleton, Manager
of the Home Telephone and Telegraph
Company, of Portland, Ore., states that
in inspecting a private branch exchange
this little fellow was found with his in-
criminating evidence. He had used his
teeth on the insulation until a voltage of
fifty, or possibly the ringing voltage of
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100 passed through his body and death
ensued. The position of the tail is al-

THE RAT'S PUNISHMENT FOR GNAWING ELECTRIC
. WIRES

ways in evidence in rodents that have
been killed by an electric shock.—C. L.
Edholm.

A GIGANTIC MARINE TURBINE

The machinery of the S. S. Vaterland,
the largest ship in the world, is the most
powerful ever installed on shipboard.
The liner is propelled by four enormous
screws driven by great turbines. One of
the forward rotors of the Vaterland is
shown in the accompanying illustration
being lowered into position. The group
of workmen surrounding it is completely
dwarfed by the rotor which measures
1714 feet in length and 17 feet in diam-
eter. The Vaterland is a sister ship of
the famous /mperator, but surpasses her
in every dimension, measuring 950 feet
in length, 100 feet in beam and is 58,000

LOWEKING THE ROTOR OF ONE OF THE “VATER-
LAND’S” TURBINES INTO PLACE

tons burden. The Imperator with a
length of 919 feet, a beam of 98 feet and
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a tonnage of 52,000, is in turn 5,000 tons
heavier than any other ship afloat. The
I"aterland will reach New York early in
June, sailing on her first Eastern trip on
June 16th. A third sister ship is now
building.

SUSPENSION OF A RADIO OPER-
ATOR'S LICENSE

On August 17, 1913, a wireless opera-
tor, holding a Government license, oper-
ating on a steamship in the North
Atlantic coasting trade, was reported to
the Bureau of Navigation for indulging
in unnecessary and unauthorized conver-
sation by means of the wireless appara-
tus. This report was entered on the
operator’s personal record kept in the
bureau and a warning was issued.

On January 4, 1914, the same opera-
tor repeated the offense and was re-
ported to the bureau.

In accordance with Section 3 of the
Act of August 13, 1912, “An Act to
Regulate Radio Communication,” the
Secretary of Commerce suspended the
operator’s license for a period of 30
days, and the operator was warned that
if he operated any apparatus for radio
communication during the period of sus-
pension of his license, he would be guilty
of a misdemeanor, and on conviction
thereof, would be punished by a fine of
not more than $100, or imprisonment of
not more than two months, or both, in
the discretion of the court, for each and
every such offense.

This is the second operator’s license
suspended by the Secretary of Commerce
within the last two or three months, and
is equivalent to a fine amounting to a
month’s pay if the operator cannot find
other employment during the period of .
suspension.

A general warning has been issued to
operators through radio inspectors that
the Regulations Governing Radio Com-
munication must he complied with in all
particulars. Future violations will not
be so leniently dealt with.

Roadside signs, each containing a sin-
gle catchy sentence in large type, are
proving effective in warning against fires
in western forests. They give the essen-
tials and tell the importance of protec-
tion against forest fires,
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A High Speed

The Construction of a Simple

AND MECHANICS Vol. 28. No. 4.

Vibrating Key
Vll:)ral:m?l Key for Sending

Telegraph Messages at Hig

By P. Mertz

Hlustrations from drawings mad: by the author.

AN instrument of great value to the

telegraph operator, amateur or
professional, line or wireless, is the high
speed vibrating key, since it permits of
extremely high speed in transmission

FIG. I.—VIEW OF THE COMPLETED HIGH-SPEED
VIBRATING KEY

with but comparatively little effort. The
principle of operation of this key is as
follows:

Two handles, one at the right for mak-
ing dashes and another at the left for
making dots, are used in working the
instrument. The former works like an
ordinary key; that is, when depressed a
contact is closed and remains so until
the pressure is removed. The left-hand,
or dot lever, when depressed causes a
weight fastened at the end of a spring to
vibrate, This weight carries a contact
point which touches a fixed contact at
each vibration. This produces a series
of dots, the number of which is deter-
mined by the length of time the key is
depressed. The speed at which the dots
are made can be varied by shifting the
weight along the spring to which it is at-
tached. There are several well-known
makes of this type of key on the market,
but the price prevents many amateurs
who would otherwise be glad to experi-
ment with it from owning one.

The key here described and illustrated
can be readily constructed from discard-

R
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ed parts of other instruments or machined
from raw materials with the aid of few
tools.

Fie 4 Rear Cievavion

The photograph, Fig. 1, shows the
completed instrument while the plan
view, side elevation and end elevation
are shown in Figs. 2, 3 and 4, respective-
ly. The other illustrations are working
drawings of the parts.

The first part to be constructed is the
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lower cross-bar, E. A simple method of
getting these holes exactly opposite those
on the upper cross-arm is as follows:

When ready to drill the holes in the
upper cross-bar, clamp the lower one
against it, but place separators about
1/16-inch thick between the two. Then
drill the required holes—it is a simple
matter to see when the upper bar has
been drilled through, on account of the
air-space between the two bars—drilling
the end holes clear through both pieces,
but the other holes only far enough to
just make the required conical depres-
sion. The two cross-arms are fastened
to the base by means of two long 8/32
screws, tightened under the base with
two nuts.

At the back, in order to check the re-
turn stroke of the swinging rod and also
to protect the latter, is mounted the up-

Fla.3.
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base, A, shown in Fig. 5. It may be

made of almost any non-conducting ma- -

terial, such as mahogany, oak, or other
wood, fibre, hard-rubber, etc. In the
instrument shown in the photograph the
base is made of oak. After the base has
been beveled, drilled, etc., attention
should be given to the bearings, shown
in Fig. 6. These consist of two up-
rights, B and C, of brass tubing, separat-
ing the two brass cross bars, D and E,
which hold the bearings proper. The ad-
justable bearing screws, F and G (fitted
with thumb-check-nuts, as shown), are
screwed upon the upper cross-bar, D.
The ends of the screws have conical holes
drilled in them, to receive the pointed
ends of the pivots. To obviate the drill-
ing of these holes, which is a pretty diffi-
cult job, the bearing screws from an old
sounder were used. The lower bearing
consists of conical holes drilled in the

right, H, given in detail in Fig. 7. It
consists of two pieces as shown, one
forced into the other. The dotted lines

B S
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give the position and shape of the one
before being bent and after being forced
into the slot in the other. A screw, I,
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carrying a thumb-check-nut is mounted,
as shown, to check the return motion of
the vibrating bar. In order to stop the

LOX:in
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sharp sound which occurs when the
bar strikes the end of the screw, a small
disk of heavy paper is glued to the end
of it. The upright is fastened to the base
by means of a screw coming up from
under the base, passing through the
latter. '

The next part to be constructed is the
vibrating mechanism for producing the
dots, shown in Fig. 8. This consists of
an arm, J, which, in the instrument shown
in the photograph, consists of the lever
from an old sounder. To this arm is at-
tached, by means of two small bolts and
nuts, the hard-rubber manipulating han-
dle, K. The sounder arm is allowed
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to retain its pivot which just fits the dis-
tance between the bearings. At the other
end of the arm, J, a slot is cut with a
hack-saw, as shown, -to admit a small
piece of clock-spring or corset steel, L,
which is soldered in place. Over the
other end of the spring is forced and sol-
dered a small length of 5/32-inch brass
rod, M. In soldering these parts great
care must be taken not to heat the spring
too highly, as it will lose its elasticity and
cause trouble if excessive heat is applied.
In the same slot a small bent piece of
spring brass or copper carrying the con-
tact point is also forced and soldered.
The contact point consists of a small sil-
ver disk about l4-inch in diameter and
1/16-inch or less in thickness soldered
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to the spring, N. A small brass block,
O, acting as a weight, is forced over the
rod and moved to the place it is shown
in Figs. 1 and 2. Another weight, P,
this one made movable in order to
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regulate the speed at which the dots are
made, consists of a binding post, fastened

to the rod by its clamping screw.
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In order to limit the motion of the arm,
J, a large binding post, Q, is mounted on
the base to the left, over a block of hard
rubber, fibre, wood, or any other suitable
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material to raise it to the required height.
This binding post carries a short length
of threaded brass rod fitted with a hard
rubber or composition handle at one end.
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for adjusting. A spring is compressed
over the rod between the binding post
and the arm, K. to keep the latter to the
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right when no pressure is exerted on the
operating handle. A short distance away
another binding post, R, similar te the
one just described, is mounted and car-
ries the contact point. This latter, a
small piece of silver, is soldered to the
end of the threaded rod in the post. The
vibrating lever can now be mounted in
position by unscrewing F a short dis-
tance, placing the lower pivot in its cor-
responding conical bearing, then screw-
ing down F over the upper point of the
pivot so as to lock it in place by means
of the check-nut.

-

E.'.. +— H

The lever for producing the dashes, S,
consists of a short length of I4-inch
square brass rod, filed away at one end to
admit the operating handle, T, which is
fastened in place by means of two small
bolts and nuts. A short distance away a
hole is drilled in the lever to admit the
pivot, which consists of an iron or steel
rod, such as a nail, having conical points
filed at each end. A short distance away
is soldered the contact point, the same as
was used on the spring, N. The other
contact point and its mounting, U, are
exactly the same as at R. In order to
limit the motion of the lever, S, to the
left, a post, V, is mounted on the base
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at the place shown. This also serves to
limit the motion of the arm, J, to the
right, by means of an adjusting screw as
illustrated. In order to keep the lever,
S, against the post, U, a small, but long
spring, X, is fastened under one of the
screws holding the handle, T, in place;
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while the other end is clamped under a
screw on the base. This spring can be
plainly seen in the plan view, Fig. 2, and
side elevation, Fig. 3, but is not visible in
any of the other illustrations.

f it is desired to use the key for ordi-
nary telegraphic purposes, either perma-
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Pa. 38, WG DirsRam (wesen wet & pec).

nently or only for part of the time, a cir-
cuit closer, W, should be fitted. This
consists of an ordinary switch lever with
handle, shown in Fig. 12. The switch
point is a small strip of brass screwed to
the base by two small oval-headed
screws. This switch point is pressed
against the side of the cross bar, B. In
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Fig, 12 is shown how, by slightly offset-
ting the screws, a good pressure may be
had against this cross bar.

Two binding posts, Y and Z, shown in
Fig. 13, are mounted upon the base at the
back. Rubber feet, such as illustrated in
Fig. 13, are fastened to the under side of
the base to slightly raise it from the sur-
face of the table.

All the parts should now be finished,
the metal parts being lacquered and the
wood stained and waxed or varnished
and then assembled. The wiring, under-
neath the base, is shown in Fig. 14. The
finished instrument is connected in the
circuit in the same way as any ordinary
key, and is operated as was explained
earlier in this article. For making dots
the thumb of the right hand is pressed
against the left key and held there until
the required number of dots have been
made. For dashes the fore-finger is
pressed against the right hand key and
held there as long as the dash is desired.
To gain speed the two key handles are
always lightly grasped between the
thumb and fore-finger in transmitting.

Importance of Protection by Trade Mark
By George William Miatt

NY man is entitled to make his
mark in these present times, but

he must be original in order to succeed,
particularly if he is a manufacturer;
otherwise he himself becomes an “easy
mark” for the unscrupulous. In art and
literature, imitation may be considered
the most consummate flattery, and pla-
gerism is even condemned to a certain
extent. But commercial plagerism is il-
legal, even if not immoral, in fact, it is
piracy of the most flagrant kind, and he
who attempts to appropriate or share an-
other man’s commercial prestige by imi-
tating a well-established trade-mark ren-
ders himself liable to triple damages and
other unpleasant consequences. The dis-
tinction, however, between a trade-mark
and a trade-mame does not seem to be
very clear to the public, nor even to
many business men; and perhaps the
best definition to be had is that in the
case of Ball v. Bazar, Court of Appeals,
N. Y, 8 N. E. 674, ie.: “A trade-
mark may be tersely defined to be any

sign, mark, symbol, word or words which
indicate the origin of ownership of an
article as distinguished from its quality,
and which others have not the equal
right to employ for the same purpose.
In its strictest sense, it is applicable only
to a vendable article of merchandise to
which it is affixed.” Hence, it will be
seen that a trade-mark is “applicable
only to a vendable article of merchandise
to which it is affixed,” whereas, on the
other hand, a trade-name applies to a
business as a whole, although that busi-
ness may involve the commercial ex-
ploitation of many vendible articles. For
instance, in greater New York at least,
“Macy’s” is a well-known trade-name,
while Macy’s five-pointed star is a well-
known trade-mark for certain specific
goods made for and sold by the firm,
which latter, moreover, deals in an in-
finite variety of other goods, many of
them bearing trade-marks owned by
other manufacturers. ‘“Wanamaker’s” is
(Continued on page 494)
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Construction of Small Alternating Current Motors

Complete Working Instructions for the Building of Small Alter-
nating Current Motors in Several Sizes*

By A. E. Watson, E. E.

lllustrations from drawings made by the author

A S shown in the drawings that ap-

peared in the preceding articles,
the motor is partially enclosed, but if
extra ventilation is desired, means are
suggested in Fig. 11. A row of 14"
holes can be drilled near the outer edge
of each end-shield, or the patterns of
shield and frame can be cut away so as
to provide four elongated openings.
This latter is the more effective meth-
od but makes the lathe work rather
more difficult.

without much impairing their holding
power.

To locate the holes, one of the stator
sheets may be laid upon the casting and
a scratch made all around it, for this
diameter of 714” must be given proper
clearance. Since the bolts are 3/16” in
diameter, the prick-punch marks must
not be nearer the circle than 3/32".
The diameter of 79/16” given on the
drawing of the ring in Fig. 12 and of
the frame in Fig. 7 therefore admits a

FIG. 13.—PERSPECTIVE VIEW OF A COMPLETED ROTOR OF THE SHORT-CIRCUITED OR “SQUIR!!L‘CAGt"

4.—CLAMPING RING

This, too, is of cast iron. Though
light, it is sufficiently strong for its
purpose. With the pattern properly
made, there should be no necessity for
machine work or even filing to permit
its entry into the frame. If filing is re-
quired, it should be reserved until after
the drilling and tapping of the holes
for the eight stove-bolts. Once tapped.
filing can actually meet the threads
" This series began in the February issue. It is

te refer to the February and March issues

for complete working details and drawings.—Tnzx

Eorros.

TYPE

clearance of 1/16”. After marking the
locations, make the holes with a No. 24
drill,; and tap them 10-24 machine-screw
size.

The corresponding holes in the flange
of the frame casting can be located by
dropping the clamping-ring into. place
and using it for a guide or “jig.” Use
first a No. 24 drill that may be suffici-
ently lengthened for the purpose by
solder-sweating it inte the end of a rod.
After drilling the first hole, put a pin
through the two castings to prevent
slipping during the rest of the drilling.
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From the outside, enlarge these holes
by use of a No. 10 drill, then counter-
sink them to fit the heads of the stove
bolts. It will be a good plan to coun-
tersink slightly the inside edges of the
holes in the clamping-ring, for then
guidance will be given to the bolts
when assembling the parts.

If the stove-bolts have threads that
have been rolled rather than cut, it will
be necessary, in order to fit the threads
just tapped, to run on a standard 10-24
die.
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should be taken to turn the eight
screws alike, for otherwise the clamp-
ing ring may be broken.

f tissue paper has been used for sep-
arating the iron sheets, the superfluous
portions can now be removed by cut-
ting and burning, but if the better pro-
vision of varnishing the iron has been
used, this inconvenient operation will
be avoided. Some filing in the slots and
their openings will, however, be inev-
itable. Step-by-step punching opera-
tions are never sufficiently accurate to
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§.—ASSEMBLING THE STATOR IRON

One of the fiber discs first being
placed in the frame, the sheet iron is to
be stacked in, one sheet at a time, due
reference being given to the location of
keyway and distinguishing mark, or
their equivalent. The sheets should
not be so loose as to fall into place
merely by their weight, nor so tight as
to require vigorous pressing at the four
ledges against which they rest. This
latter condition would surely involve
“buckling.” Some experimenting may
be necessary to determine just bow
many sheets are required to give a total
length or thickness of three inches.
During the clamping process care

14.—CONSTRUCTIONAL DETAILS OF SHAFT AND ROTOR COKE

permit all the sheets to coincide at
their edges, and the filing should be
carried to a point where a sample stick
that has been planed to the assigned di-
mensions of the slot will readily pass
entirely through the core in all the
twenty-four places. Such sticks will
be found useful during the winding op-
erations as a substitute for more elab-
orate fixtures, as will be described in
connection with that part of the work.
6.—SHAFT AND ROTOR

A perspective view of the “squirrel-
cage” rotor as mounted on the shaft is
given in' Fig. 13. It represents solid
copper rods embedded in slots in a lam-
inated core and connected to two cop-
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per end-rings. Though simple to un-
derstand, the small clearance from the
stator along with the requirement for
freedom from vibration permit no re-
laxation in workmanship. In making
and fitting the shaft especial care is
required, for the life and efficiency of
the motor depend in no small degree
upon the excellence of this particular
detail of the work.

Ordinary black machinery steel or
“cold-rolled” steel is suitable material
for the shaft. If the former is selected,
it should be a little over an inch in di-
ameter in the rough, then sufficient
stock will be provided to permit the
centering and turning. If the other
sort is used, it need be of but just one
inch in diameter, whence by use of
chuck, center rest, and hand-tool, ex-
act centering can be done and therefore
no turning will be required on the part
that is to be left full size. A piece
about 1274” in length should be pro-
vided.

In its purchased form a bar of steel
is apt to be under internal stresses, and
to ensure the straightness of the shaft
when approaching its final dimensions,
precautionary steps should be ob-
served. One method is to anneal the
stock, but another that is quite as ef-
fective and does not involve softening
the steel consists in turning the shaft
to approximately its dimensions in all
places before attempting the final chips.
The stresses exist mostly near the out-
side surfaces, and as these are turned
off the material is permitted to assume
its relaxed condition.

Two methods of mounting the rotor
core are shown in Fig. 14, both of
which are identical in the respect of
having one cast iron head or flange
tightly fitted and pinned against a
shoulder on the shaft, but in one case
having the other head threaded on the
shaft, and in the alternative construc-
tion drawn up by two slender screws
extending through the laminations. If
the first method is selected the cutting
of the threads should be next to the
last of the lathe operations, and the
threads should be rather fine, =ay
about twenty or twenty-four to the
inch. A coarser thread would interfere
* with the provision for a shoulder that
is important both for limiting the end
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motion and serving as an oil-deflector.
The very last of the turning should be
for the bearing portions proper, but
these parts should remain until after
the bearing linings have been finished,
then properly fitted to them. It will be
noticed that the design calls for a di-
ameter for the pulley 1/16” smaller
than in the bearings. This is an im-
portant provision, for in the first place
it locates the inner end of the pulley
hub that is to serve as a more effective
shoulder than the small one just men-
tioned; and in the second place, it
serves, even if the pulley does not reach
it, for an oil deflector; then in the third
place, any burring over of the end of
the shaft or roughing due to use of set-
screws will not be injurious to the
bearing surface of the lining when the
rotor is removed or assembled. Even
if the bearing portions of the shaft be-
come so rutted or rough as to require
a skimming cut and the making of new
linings, it will not be necessary, in ad-
dition, to make a new pulley.

If it is decided to adopt the construc-
tion shown in upper part of Fig. 14,
the iron castings may first be chucked,
bored and turned, one of them having a
74" diameter reamed hole, the other
about 13/16”. While this latter is still
held in the chuck, the interior thread-
ing can be done, until nearly sharp
threads are cut. Since it is desirable
that the rotor be exactly balanced,
these castings should be machined on
all their surfaces, a very light finishing
chip being possible on the outside sur-
faces after the various parts have been
assembled. In finishing the bearing por-
tions, use a sharp tool, a fine feed, and a
“dead” flat file, but no emery. In order
to screw the head into the shaft, two
holes may be drilled through the cast-
ings at such a distance from the center
as will fit some spanner wrench. Though
of somewhat larger size than the screw
holes shown in the other construction,
they can be in essentially the same loca-
tion. When threading the shaft, it is not
important that exactly a full “V” cut be
made, for even less will have all the
strength desired. Tt should be cut mere-
ly until the head will fit. Just outside
the threaded portion the shaft s to be
left 13/16 inch in diameter, then after
threading, all but the very shoulder is
reduced to 34 inch.

B



454

The construction that provides for
clamping the core by the two slender
bolts saves the trouble of threading the
shaft and, furthermore, gives a more
adequate shoulder for taking the end
thrust, but this latter feature is of no
particular value if the pulley is made as
recommended. In tightening such clamp-
ing screws, care must be observed to
screw them alike, for a difference in this
respect has a surprising effect on the
straightness of the shaft. An important
quality, not possessed by this construc-
tion, is that it does not readily permit the
“skewing” of the rotor rods—a factor
that will be mentioned in a later section.

FIG. 15.—SHEET IRON FOR ROTOR

If sheet iron properly punched can
be procured for the rotor core at a rea-
sonable price, the builder will be able to
escape a detail almost as tedious as that
of providing the stator iron. The most
effective form is shown in Fig. 15. Of
course, the centers resulting from punch-
ing out the stator sheets may be available
for this part of the motor, but if special
provision is required, the iron need not
be of such fine quality, nor need it be so
thin, though it is not desirable to use
thicker than .025 inch. An odd number
of holes for the rotor rods is shown, and
this is an important feature, else there
will be a magnetic locking with the un-
avoidable even number of stator teeth.
With the odd number in the rotor, there
will be no position in which the motion
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is appreciably hindered by this cause. If
the threaded-shaft method of construc-
tion is adopted, at least one hole will still
be needed in the sheets in addition to
that for the shaft, and this for a pin or
rod for preventing the core from slipping
against the heads. Though ordinarily
the clamping may be sufficient to pre-
vent this and can be entirely relied upon
in many cases, in others, either due to
improper workmanship or to the par-
ticular application, there may be actual
slipping. By having two holes in the
castings matching those in the punch-
ings, iron ‘rods can be driven in and
headed over whereby security may be in-
sured. In the second construction, of
course the screws provide for both the
clamping and this locking. Instead of
the small holes for the rods or stove-
bolts a keyway might be substituted, but
the amateur may have less opportunity
for cutting such, and for the step-by-
step notching process for cutting the 29
conductor holes, the use of the smaller
hole quite as easily fits the punch-press
fixtures. For properly assembling the
discs a “building” mark should be pro-
vided, so that whatever inaccuracies
exist in the indexing device will not af-
fect the matching of the holes. As long
as the inaccuracies come always in the
same place, they are of little importance.
A sufficient mark for the purpose will be
a notch cut as a sort of keyway, or sim-
pler, by having a single bolt-hole only
and locating this a little off an exact
center line through either a tooth or
slot. By this expedient only one possi-
ble position will be found in which ta
place the discs and have the outer holes
at all match.

If the builder is to make his own rotor
iron, a little different construction is ad-
visable, for a suitable fixture must be
provided in which he can turn off the
outer portion of the iron and drill the
conductor holes. Square sheets measur-
ing about 415 inches on a side may be
taken, the mass clamped between two
castings on a face plate of a lathe or on
the platen of a large drill press, and a
1Y inch hole made in the center. An
arbor of cast iron such as shown in the
upper part of Fig. 16 should then be
made. This consists of two parts, one
with a flange and another to screw onto
it, so that the sheets can be clamped be-"
tween them. For the first steps the out-
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er diameter of these castings can be left
4%z inches and the sheet iron turned to
match. In making the threaded flange,
the outer surface is marked off in a
3 27/32 inch circle and this carefully
divided into 29 parts. If a milling ma-
chine is available this division may be
readily and accurately accomplished, but
a substitute method is to draw the di-
visions on a piece of cardboard, stick it
to the iron and then prick-punch through,
following this with a small drill and
finally enlarging to the final size of
¢/32 inch. The drilling is to be done
through the entire mass, the first hole
being at once fitted with a rod that will
prevent any dislocation during subse-
quent drilling. One or two holes may
also be drilled for the pins or stove-bolts
just mentioned. For all this drilling, a
reasonably accurate drill press will be re-
quired, and of course no one would think
of using other than twist drills, and with
such equipments it is surprising how
faithfully the holes preserve their par-
allel arrangement. As for the amount of
iron required, there should be about 274
inches when clamped without insulation
and this latter can be provided in identi-
cal manner with that for the stator. How-
ever, many small rotors are not at all in-
sulated in this manner and when running
at full speed are quite as satisfactory. In
starting, however, the motor requires a
larger current though with diminished
torque.

After thus drilling the rotor iron, the
entire mass is to be turned to a diameter
of 4 3/16 inches. The slots or openings
to the holes are next provided and a mill-
ing machine is the most acceptable tool
for the purpose. If this is lacking and
hand operations are required, a keyway
cutting hack-saw blade will be found ef-
fective; an ordinary blade being of only
about one-half the desired thickness. If
the sheets are to be separated by insula-
tion, as is advised, and this part has not
been anticipated, the sheets must be re-
moved from the arbor, varnished and re-
placed. The outer diameter of the cast
iron flanges is now to be reduced to the
dimensions shown for the regular heads
in Fig. 14, so that when reassembled the
solid iron will be quite removed from the
direct magnetic path.

Though the construction just described

-is tedious, it gives good results and has
the peculiar advantage that the core is
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quite independent of the shaft, so if a
new shaft is required, it may be substi-
tuted for the old one without disturbing
the electrical portion. To provide for
this contingency the arbor should not be
pinned to the shaft, but keyed, then by
proper pressure, a shaft may be inserted
or removed.

With the sheet iron core assembled
and on the shaft, provision for the con-
ductor rods may next be made. Though
essentially a part of the electrical fea-
tures of the motor and properly classed
as belonging to the winding, the rods are
so different in appearance from wires
and require preparation so purely me-
chanical as to warrant their inclusion at
this point.

Twenty-nine round copper rods, 5
inches in length and 14 inch in diameter
are required. If looks are of any con-
sideration to the builder, he can improve
the appearance of the ends by rounding
them. This can easily be done in a lathe
that has a hollow spindle and is fitted
with a good chuck. A hand-tool will
suffice for the shaping, but for handling
a large number of such rods a hollow
end mill would be useful. Ends of the
rods are to be slotted for a distance of
$4 inch, the cut being 1/16 inch wide.
Here again a milling machine is desir-
able, but an ingenious mechanic could
make some acceptable fixture to use in a
lathe. For hand cutting, a satisfactory
jig can be made as shown in the upper
portion of Fig. 16, where one of the rods
is seen clamped between two cast iron
blocks; a V-groove extends lengthwise in
each piece having such dimensions as will
permit the rod to be pinched just before
the iron blocks themselves come into
contact; at each end the metal is cut
away so as to permit the entrance of a
1/16 inch thick keyway-cutting hack-
saw blade. If patterns are to be made
for such a jig, no allowance for machine
finish is required; mere cleaning with a
file being sufficient. To use the device, a
stop must be put at one end so that at
the other the saw-cut will be made to the
proper depth. After cutting one end of
all the rods, the same stop can be changed
so as to serve as well for ensuringg the
parallelism of the other slots. The fig-
ure represents such a provision, the strip
of iron or brass that is held by two
screws being reversible, the first cuts be-
ing made when the other edge is at the
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top, then, in the second position as
shown, the remaining cuts will surely
come in the required relation.

For the end connections two strips of
soft copper ribbon may be used, each
12 1/16 inches long, 7 inch wide and
.06 inch thick. This is just sufficiently
_ less than the width of the saw cuts to
permit easy assembling. In almost any
workshop something is likely to be
found—something of the right diamcter
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board largely used for covers of pocket
memorandum books, is excellent mate-
rial for this purpose. Pieces about 314
inches long and 114 inches wide can be
taken, formed over a lead pencil and
slipped into the slots, there being suffi-
cient width to the strip to permit the two
edges to protrude throueh the narrow
slots and be held by the fingers. If the
ends of the rods have been rounded
there should be no difficulty in slipping
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16.—SOME OF THE APPLIANCES USED IN
CONSTRUCTING THE ROTOR

around which to bend the strips into a
circle. The ends are merely to be butted,
not lapped.

After having made sure that all the
rotor holes will freely admit a rod 9/32
inch in diameter, they may be insulated
and the copper conductors pushed into
place. Fuller board, a quality of card-

the conductors in place, and the papers
may be held from slipping along with
them; still, if the paper 1s too thick there
may be some difficulty in getting the de-
sired arrangement. Possibly a little
mucilage or shellac may be of advantage,
but if any adhesive is used, the rods
must be inserted before drying takes _
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place. The end-rings are next slipped
into place; this ordinarily being a simple
matter. The joint should be made to
come within one of the rods. Portions
of the paper protruding from the slots
may next be cut off.

As thus explained, the rotor conduct-
ors will lie quite parallel with the shaft.
This is a common method of construc-
tion, and really required if keyways and
key are used for preventing slipping be-
tween core and shaft. For this very
reason a keyway has not been called for
in this description, for without this lim-
itation it is possible to give the conduct-
ors a slight spiral direction. Such a
departure from the expected parallelism
is frequently adopted, with the gain that
in addition to assisting in avoiding the
locking action between stator and rotor,
there is reduction in vibration and noise.
A’ hum is objectionable in domestic or
office machinery and this simple provi-
sion is remarkably effective in ensuring
noiseless operation. After the rotor is
assembled but with the joints as yet un-
soldered, the builder can, if he desires,
forcibly twist the whole laminated struc-
ture until the rods are offset at one end
by about the width of one toath. Further
twisting will be difficult and unnecessary.

Nothing short of thorough soldering
of the end connections will suffice for
the electrical circuits ; the entire twenty-
nine rods should be soldered at one op-
eration. For this purpose a special cast
iron melting pot for the solder is recom-
mended, as shown in the lower portion
of Fig. 16. Tt is to be mounted on three
legs, and except for the difference that
it is trough-shaped rather than flat, it
quite resembles the tripods commonly
used in chemical laboratories. Two or
three Bunsen gas burners directed
against the trough will readily melt the
solder, and a sufficient quantity should
be used nearly to fill the “pot.” Ends of
the rods and the copper ring should be
swabbed with soldering fluid then set di-
rectly into the melted solder, the heat
still being applied until the copper has
also been raised to the required tempera-
ture and the solder readily adheres.
Further swabbing with the fluid may be
advisable, and perhaps momentary re-
moval of the rotor for purpose of in-
spection or for more effective swabbing
of the interior of the ring. The other
ends of the rods are then to be treated
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in similar manner, but in consequence of
the general heating of the entire struc-
ture the second soldering will be accom-
plished in much less time than the first.
Haste is desirable, for during such an
operation the paper insulation is cer-
tainly near the scorching point. If glo-
bules of solder appear on the rods or
rings after removal from the pot, they
may be wiped off while still melted.
Further danger to the insulation should
at once be removed by running water
onto the metal ends; this also washes off
most of the excess soldering fluid, but
to ensure this removal, a wiping with a
cloth wet in alcohol is desirable. Finally,
see that the shaft is dry; then, to prevent
rusting while awaiting the completion of
other parts, thick oil or vaseline may
be rubbed on the bearing portions. It is
assumed that a suitable pulley has been
made, so with the soldering stage passed,
as described, all work on the rotor will
have been completed.
(Continued in May issue)

A NEW WIRELESS TELE-
PHONE SYSTEM

According to reports that are now at-
tracting considerable attention in the
New York newspapers, it appears that
Mr. Irving Vermilyea, wireless operator
aboard the S. S. Northland plying be-
tween New York and Portland, Me., has
perfected a wireless telephone system
which he is now employing with great
success on that steamer. It is said that
many land stations as well as ships have
heard him conversing through his wire-
less telephone and play phonographic
music. Reports have it that Mr. Ver-
milyea regularly communicates with his
wife in Mount Vernon, N. Y., when the
Northland comes within range, both by
wireless telegraph and telephone.

Mr. Vermilyea is rather reluctant as
regards furnishing any details concern-
ing his system of wireless telephony. He
states that his apparatus will cover a dis-
tance of 25 miles and costs but $100 to
build. At a later date, when he has se-
cured patent rights on his invention,
MoperN ELecTRICS AND MECHANICS
hopes to have the privilege of publishing
the details of this system for the benefit
of its readers.
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Woireless in the North

By J. Walter F. Chipman

T the best, Northern Ontario is a
desolate forest. Yet there are
thousands of men depending upon its re-
sources for their food and sustenance;
chief of their labors being mining and, of
course, lumbering. As, for the most
part, these busy little hives of humanity
are situated a good distance from the
railway serving this part of the country,
all news of the outside world is late in
reaching them. As an instance, the
Montreal and Toronto newspapers do
not reach their destinations till some-
times four and even five days after date
of publication.

The aerial of the station consists of
three No. 12 aluminum wires; two be-
ing 250 feet long, spaced 6 feet apart,
and the other strung off at a go degree
angle, 1,500 feet long. The pole is go
feet high, and is on a hill that overlooks
the surrounding forest. For the ground
an iron pipe is used, imbedded in the
bottom of a lake about roo feet from the
station. All the apparatus is set up in a
corner of one of the numerous resi-
dences. It consists of a Navy type tuner,
one sliding-plate and two rotary con-
densers, a fixed condenser, two sets of
2,000 ohm phones, a loading coil, buzzer
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DIAGRAM OF CONNECTIONS FOR RECEIVING APPARATUS

Not the least of these centers is the
Miller Lake Silver Mine, nearly thirty
miles from the nearest station on the
railway. Here the miners have to read
their newspapers when they are two
days old, and in case of heavy rainstorms,
making travel slow, or the wind blow-
ing scores of giant trees across the for-
est thoroughfares, thus necessitating the
use of the stage-driver’s axe, the mails
are delayed another day.

But now the men are not so handi-
capped, as far as news is concerned, for
there is installed on the property a com-
plete wireless receiving set. As yet, ow-
ing to lack of sufficient electrical energy,
there is no sending equipment, but it is
planned to put in a 10 kw. set within the
next three months, in order that business
may be done with Toronto, the manag-
er’s headquarters.

and two detectors. As, by the long length
of the aerial, it is almost impossible to
tune in short wave stations, the sliding-
plate condenser is put in the ground cir-
cuit to reduce the natural wave length.
With this outfit, all the world’s im-
portant doings are received direct from
New York through the Sayville station
and the mine’s clocks are checked by
Washington. Early each morning the
news, as received the previous evening,
is typewritten on sheets and posted up on
the bulletin boards and eagerly read by
the couple of hundred men employed by
the mine. After the press is through, a
half hour or so is spent in picking up
different stations. So far, no trouble
has been experienced to get Pensacola,

(Continued on page 495)
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FIRST PRIZE

A MECHANICAL CONVERTER

Since all amateurs must now have a
pure wave, the following description of
a simple converter for spark coils will
doubtlessly be of interest. A quenched

equal parts and then the necessary holes
are bored. The outer ring is placed one
inch in from the rim, and the other 114
inches. The corresponding points must
be exactly on the same radii of the disc.
Now a brass ring is cut out of about
No. 20 gauge sheet brass, with an exter-
nal diameter of 314 inches and an in-

gap can be used with this apparatus with
exceedingly fine results. The material
that is needed is a speedy motor, twenty-
four switch points, a fiber disc and a few
odds and ends.

Referring to the drawing, the round
disc W is about three and a half inches
in diameter and one-eighth inch thick.
The circumference is divided into twelve

ternal diameter of 3 inches. This is then
glued on to the fiber disc as shown at M.
Another brass ring is then cut with ex-
ternal and internal diameters of 2 inches
and 1% inches, respectively. This sec-"
ond ring is glued into place as shown at
N. In doing this task care must be
taken to insure good work.

The next step is to connect the points
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to their respective rings. A close study
of the drawing will show how this is
done. The connecting wires must not be
too large ; No. 18 bare copper wire being
a good size. One end is slipped under
the head of the point before it is tight-
ened. The other end is brought up flush
with the edge of the ring and soldered in
that position. Be careful to avoid get-
ting any solder on the surface of the
ring.

The next step in the work is to ar-
range the brushes. This is the most im-
portant part of the whole apparatus and
must be done with care if a first class
article is desired. The shape of the
brushes can be seen in the drawing, as
well as the part of the disc they are to
bear upon. The material used for these
brushes should be quite heavy and
springy. The brushes must.bear down
with quite a little force when the disc is
revolving so that the current will have no
difficulty in passing through the contact.
It is a good idea to mount them on a
strip of rubber—or at least a piece of
hard wood. The brushes C and A must
be made so that they will always be
touching some contact point, and for an
instant two points. Just as one point
leaves one end of the brush another point
must be coming under the opposite end.
This must be allowed for, otherwise the
current will be irregular. The other
brushes, B and K, must press against the
two rings with a little pressure. Care
should be taken that the brushes do not
hit the soldered places. Binding posts
are mounted on the sub-base to connect
with the different brushes. A side view
of the arrangement is shown in the
drawing.

A hole is now bored in the exact cen-
ter of the disc of the size of the shaft
of the motor on which it is to be used.
The end of the shaft is threaded and the
disc fastened on with two nuts. The disc
should run absolutely true.

To use the converter, connect the bat-
tery current to the brushes B and K.
Then take the current from the brushes
A and C. This current will be alternat-
ing with a frequency depending on the
speed of the motor. There will be twelve
alternations or six cycles for each turn.
If the motor runs at the rate of 3,500
r. p. m. or 58 turns per second, the fre-
quency will be 58 multiplied by 6, or
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348. 1f a small quenched spark gap is
now made and used with this set, a very
pleasing spark tone will be obtained as
well as the advantages gained by using
a quenched system. The number of
plates to be used in such a gap will have
to be found by experiment. The regu-
lar hook-up is used as far as the other
pieces of apparatus are concerned, with
the exception that the vibrator on the
coil is screwed up tight. There is no
need of the vibrator when this current
converter is used. If one employs this
coil and gap with an oscillation trans-
former of suitable size, a neat and high-
ly efficient sending set will be the result.
If a dynamo is used for the source of
current, the disc should be mounted upon
its shaft.
Contributed by
K. W. Nicholson.

SECOND PRIZE

A NOVEL ROTARY CONDENSER

Many articles have appeared on rotary
condensers in the past, the most common
types employing either semi-circular or
triangular plates. These condensers are
exceedingly difficult to line up and the
spacing of the plates often presents a
baffling problem.

In the accompanying illustration is
shown a new design that has but one
shaft to hold the movable plates and one
pillar for the permanent plates. In this
condenser the permanent plates, with the
exception of the top plate, are insulated
on both sides with linen or other mate-
rial, held on with shellac and brought
close to the edge of each plate so that
no electrical contact can be made when
the rotary plates are moved in or out.
The movable plates need not be insulated.

There are 14 movable plates and 15
permanent plates in this condenser. The
plates are cut in the form of circles meas-
uring 3%4 inches in diameter. After the
plates have been made, the notches are
cut in them as shown in the sketch. The
movable plates have a V-shaped notch
cut in the edge so as to allow them to
turn without touching the shaft of the
permanent plates. The permanent plates
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are also cut with a broad V-shaped notch
so as to clear the shaft of the movable
plates which is placed very close in order
to permit the plates to intermesh com-
pletely. The plates are then assembled
by means of nuts and threaded sections
of brass rod in the usual manner. The
methods of securing the shafts is shown
in the diagram, where Y is a yoke of

Lshaft ¢ nob
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hard wood or rubber joining the sides of
the uprights together. The binding posts
are mounted on this yoke. The shaft of
the movable plates rests on a piece of
brass while the upper end is carried
through a brass piece which is made fast
to the yoke. The bottom of the perma-
nent shaft is made square in order to
prevent the plates from turning. It is
set in a brass piece. While the foregoing
methods have been employed by the au-
thor, the reader can change the design to
suit himself.

In this condenser it is not necessary to
have the movable plates clear the perma-
nent ones, since the insulated plates pre-
vent any electrical contact should they

A
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slightly rub against each other. It is pos-
sible to do very sharp tuning with this
instrument. When the plates are entire-
ly intermeshed the condenser is shert
circuited.
Contributed by
Malcolm S. Keyes.
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THIRD PRIZE

AN INTERESTING COMPRESSED
AIR EXPERIMENT
Having read with considerable inter-

‘est the article on a nove! compressed air

system that appeared in the February is-
sue of MobEaN ELECTRICS AND MECHAN-
1cs, 1 decided to conduct experiments
with this system on a small scale.

In the accompanying illustration is
shown the arrangement of the apparatus
for producing compressed air in small
quantities. All the necessary parts are
shown and I do not believe that an ex-
tensive description is necessary. The ap-
paratus is started in the same manner as
an ordinary syphon, the throttle valve be-
ing kept closed until the downward

il Oir threltle
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stream of water has obtained its maxi-
mum velocity. It is then opened slowly
in order to allow the proper amount of
air to enter. A piece of glass tubing
may be inserted in the rubber tubing in
order to show the amount of air being
compressed as well as the size of the
bubbles. One-quarter inch tubing can
be used throughout.
Contributed by
Dan Oschs.

Forest fires in the United States have
caused an average annual loss of 70 hu-
man lives and the destruction of 25 mil-
lion dollars worth of timber.
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A SYNCHRONOUS SPARK GAP
FOR SMALL COILS

The accompanying drawings represent
a simple apparatus for obtaining a syn-
chronized spark of fairly high frequency
from a battery-operated spark-coil.

The drawings are practically self-ex-
planatory. B is an ordinary rotary
spark-gap with six zinc plugs on the cir-
cumference of a brass wheel. A is the
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circuit breaker, which takes the place of
the vibrator on the spark-coil. It is
made from a copper or brass wheel, 1
inch in diameter and 38 inch wide. Six
slots are filed at equal distances apart
on the circumference, and into these
slots are placed sprips of fiber, hard
rubber, or mica, preferably the Ilatter.
The whole is held together by two fiber
rings that fit closely on the brass wheel.

A
LANM
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The surface must then be sandpapered
down smooth, as in any other commuta-
tor. -

The brushes are of a common type,
consisting of a roll of copper gauze held
against coiled brass wire. Set-screws
hold the brushes in place.

The circuit breaker should be set in
such relation to the wheel of the gap that
the break occurs just as the plugs on the
wheel are approaching the stationary
electrodes. The quicker the action of
the spark-coil, the shorter must be the
distance between the plugs when the
break is made. With a little experiment-
ing the right distance will be found.

The apparatus is driven by a little in-
expensive battery motor which almost
every experimenter possesses. Since
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A WORD OF CAUTION

In the Experimental Department of
MoperN ELECTRICS AND MECHANICS for
February, there appeared an article on
the making of hydrogen from acid and
zinc.

In the performance of this experiment,
as in many others, the chemical action
quickly heats up the generator or tube
that is used and in that way there is a
great danger of explosion.

To prevent this take a cloth or towel
and wet it, or better still, just put the
generator in a basin of water. One good
thing about using the towel is that in
case some explosion does result, it pre-
vents the glass from scattering about and
causing injury.

Although very simple, if this caution

-
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these motors run about 2,000 revolutions
per minute, a spark-frequency of 200
per second will be obtained.

The operator of a small station de-
pending on batteries for power will find
that this machine will give him a much
higher pitched spark than an ordinary
vibrator, and as the small motor does
not require much current to run it, he
will find this gap well worth while to
construct.

Contributed by

.Carl H. Norlin.

Receipts from the use of national for-
est resources were greatest in Arizona
last year.

is always observed you will never have
a chance to regret taking the little extra
trouble.
Contributed by
A. MacDonald.

A NOVEL FIXED RECEIVING
CONDENSER

In the accompanying illustrations are
shown two condensers employing a rath-
er odd design. The principle involved in
their construction is that of two fine
wires wound close together with only
the insulation of their covering between
the turns.

A suitable size of wire to use in mak-
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ing one of these condensers is that taken
from the secondary of a discarded spark
coil. The thinner the insulation, .the
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for the secondary measuring 3% inches
in diameter and 5 inches long.
Wind the primaries with No. 2e bare

M
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higher will be the capacity. The two
wires should be wound very tight and
no paper must be placed between the
layers unless it is found necessary to do
so in order to have the windings even.
Both ends of the windings are connected
as shown in order to eliminate any induc-
tive effects.

This form of condenser is easier to
make and, I believe, it will prove more
efficient than the tinfoil variety. However,
if old secondaries from which the wire
can be procured are not available, it
- may be a trifle more expensive to build.
Two forms are shown in the sketches.

Contributed by

Brentford Mackey.

INTERFERENCE PREVENTER

An interference preventer has prac-
tically become a necessity to the amateur
of to-day. The following is a descrip-
tion of a double primary type which can

copper wire, leaving a space of 15 inch
at one end and 1 inch at the other end.
Wind the secondary with No. 28 enam-
eled wire, taking the taps off every
inch to within 15 inch of each end.
Cut the following pieces from any suit-
able wood: Four pieces 6x6x14, 1, 1’, and
2, 2; two round pieces of the same size
as the inside diameter of the primary
tube, E, E’; two round pieces of the same
size as the inside diameter of the sec-
ondary, F, F’; and a base board, C, 20x
6xV4.

Cut a hole, of such size as to allow the
passage of the primaries in the pieces
marked t' and 2".

E and E’ are to be fastened to 1 and 2.
F and F’ are the ends for the second-
ary. Fasten the end piece marked 1
with screws which go through tube to E.
Fasten end marked 1’ with screws or
glue. Do likewise with primary A". M
and M’ are rods which primary A’ slides
on. G and G’ are rods on which the sec-

V4
1

be constructed at a reasonable sum.
Obtain two fibre tubes, A, A’, 4 inches

in diameter and 6 inches long, threaded

for No. 20 w".. as well as a fibre tube

ondary slides, while H is a rod to move
the secondary and to vary the multiple
switch. The secondary winding is con-
nected to the rods G and G'.
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Attach binding posts to the ends of G
and G’ for connecting to the other ap-
paratus. Mount a slider on each primary
at any suitable position. Connect the
end of the wire marked L L’ to one of
the binding posts and the slider to the
other.

One primary is stationary while the
other moves on rods. M and M’ are
Y4 inch supporters for the rods upon
which slides one of the primary wind-
1 .

Sandpaper all wooden parts and finish
to suit. Mount the primaries on the base
and the instrument is finished.

Care should be exercised in making
and assembling the different parts, as
otherwise any defects in the construction
will greatly hinder the manipulation of
the instrument. Paper tubes may be used
instead of fibre ones, in which case enam-
el wire should be used.

re
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The sketch explains the different parts.
with the hook-up given and with aid of
the variable condensers, very sharp tun-
ing may be accomplished.

Contributed by

F.D.

A SIMPLE LEAD-IN

From time to time I have noticed in
these columns directions for making
“lead-ins” but have never noticed one
described which could compare to the
one illustrated herewith for simplicity.
Most amateurs have the material needed
for it, but if it must be bought it will cost
only a few cents. A hole must first be
cut in a pane in the upper part of the
window near the top. This is most
easily done by cutting the pane in two,
or in the case of a large pane, cut the
corner off; removing the glass pieces
from the window frame. Then cut, with
a file, notches in the edges of the pane
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opposite each other, so that when these
are fitted toicther and placed back in
.the frame, a hole is formed. Next thread
for its full length a 3/16 or Y4-inch brass

Ploce b cul gfoss
Aerrof

V.4
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or copper rod three inches long. Slip
the rod into the hole and push a soft rub-
ber washer 14 inches in diameter up
against the pane on both sides to keep
out the moisture. It is made from a
scrap of gasket rubber which can be
found around any plumbing shop. Over
each rubber gasket a brass washer is
slipped and the whole is screwed tight
by a nut on each side. The wires are
connected to the posts and should be
soldered. This lead-in works fine even
on small transformers since the size of
the rod can be changed according to your
power. Be sure to put a nail in the
groove where the window slides so that
the lower sash will not hit the wire,
Contributed by Malcolm B. Ma;ers.
Although almost every practical form of
lead-in has been described in the past in these
columns, the above idea will probably prove

of interest because of its neatness, practi-
cability and simplicity.—The Edstor.

A DETECTOR SUGGESTION

I find that a small alarm clock hair-
spring soldered on the end of the adjust-
ing screw in the ordinary silicon detec-
tor, so that the edge of the outer con-
volution rests on the silicon, makes a de-

e
tector that is easy to get a point on and
one that does not lose its sensitiveness

quickly. It is very sensitive.
Contributed by
J. M. Rolston.
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A HIGH-FREQUENCY BUZZER
Below is a description of a high-fre-
quency buzzer which I have made from
an old bell, and which I am using suc-
cessfully on a lighting current circuit.
The bell is first removed and the ham-
mer arm straightened out and securely
fastened to the neck at A. The contact
tongue is also fastened flat to the arma-
ture at B. Both these operations may
be performed with small magnet wire,
which I have found more satisfactory
than metal clips or any other method.
The contact C is then connected to the
proper binding post by stranded wire,
and a small wooden block glued under it
to make it firmer. Without this block it
will not keep its adjustment. A lock
nut of some kind is also necessary on
the adjusting screw. The connections

4

o
) 7.,

/s <1/,

Ag 7 il

are shown in Figure 2. An oscillation
transformer is absolutely necessary, as
the line is grounded, and if the buzzer
contacts are connected directly to the
aerial and ground, a short circuit will be
formed through the contacts and the key
will have no effect on the buzzer.

With one 16 c.p. lamp in series the
. spark is irregular, but with two lamps,

as shown in the diagram, it is steady, and
averages about 1/16 of an inch in length.
When using two 16 c.p. lamps in parallel
one ampere passes through, so I rate my
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station at .1 kw. Different bells may
vary in the amount of current required,
and some may work well on only one
lamp. Such bells then draw one-half
ampere and therefore can be noted as
.05 kw. Do not connect the buzzer to
the line without a lamp in series, or you
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will have to get another bell and start
all over.
Contributed by
Brentford Mackey.

TRANSFORMER FROM SPARK
COILS

The explanation that follows and the
accompanying sketch relate to the mak-
ing of a closed core transformer from
two one-inch spark coils.

First, remove the vibrator from both
coils. Chisel a channel across the oppo-
site sides of the coils so as to have the
cores exposed at both ends. The width
of the channel should be the same as the

diameter of the core and extend across
the entire end of the coil. It should be
deep enough to reach the core.

Then cut strips of stove pipe about 1%




April, 1914.

inches wide and long enough so that
when the two coils are placed side by
side, the sheets will reach to the outside
of each core. Cut enough of these sheets
to form a stack of the thickness of the
diameter of the core. Fasten these shccts
together with three bolts.

A Y4-inch hole is then bored in the cen-
ter of each of the sheet iron bundles. A
rod threaded at each end is then slipped
through the center holes in the sheet iron
bundles and nuts screwed on so as to
press them against the ends of the cores
of both coils. If the cores of the coils
do not happen to be exactly the same
length, file one of them until they are
equal.

The dimensions are left to the builder
since any sized coils may be used. Most
coils that are arranged in this manner
can be connected directly to a 110-voOlt
alternating current circuit, but some may
require a resistance.

Contributed by

Ralph A. Hitesheu.

A GOOD WATER RHEOSTAT

The rheostat shown in the accom-
panying illustration, may be constructed
very easily and without great cost. The
box is eight inches square without the
top and twelve inches long. The zinc
plates are 512 inches square when fin-
ished, but ¥4 inch is left on one end to
be bent into the shape of a right angle,
so that it may be fastened onto the
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by screws or nails and a binding post is
connected on top. The box should be
painted with a thick coat of pitch or tar
to make it waterproof. The accompany-
ing table will give the reader an idea as
to the resistance of the rheostat accord-
ing to readings taken at the different
stages, beginning with one inch and con-
tinued up to nine inches. For the solu-

Ampere] Volts |Resistance Poritss,
35 | 0 | w4 | 5
3 | - | 94 | 8
£/ 268 | 7
46 | 239 | 6
525 |~ | 209 | 5
6.25 76 | 4
775 43 | I
/02 0.7 | 2
/4.75 7.5 | /

tion, the box is filled with water and a
small amount of potassium hydrate is
dissolved in the solution.
Contributed by
Frank C. Justice.

BATTERY MOTORS ON LIGHT-
ING CIRCUITS

Many amateurs have battery motors

which they would like to use on 110

volts. To make a small battery motor

suitable for 110 volts, unwind the coils

70 prece o,
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wooden slide. The slide piece is 8 inch-
es long, about 1 % inches wide and any
convenient thickness. The other zinc
plate is fastened to one end of the box

and then rewind with fine wire, No. 28
to 36 gauge, either S. C. C. or S. S. C,
using the series winding as shown in the
accompanying diagram, Fig. 1. A motor
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thus wound will run well on a 110-voOlt
direct current circuit, in series with one
or more lights.

This same motor will also run satisfac-
torily on 60 cycle alternating current, if
the field and armature are laminated.
Even if these pieces are solid, but small,
the motor will work fairly well.
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Some of the motors need mechanical
improvements to run continuously for
any length of time. Good brushes can
be made of fine copper strip; commuta-
tors can be insulated with mica; and oil

M
£&/ |
cups can be made from 22 calibre cart-
ridge shells, soldered on the ends as
shown in Fig. 2.

The writer has rewound several of
these small motors and uses them on a
110 volt 60 cycle alternating current cir-
cuit. They do not heat at all when used

in series with an 8o-watt light, although
they are wound with No. 36 wire.
Contributed by
P. H. Greeley.

Incense cedar is proving valuable for
piling on the Pacific Coast where marine
borers are particularly troublesome.

Vol. 28. No. 4

PROTECTING BOTTLE LABELS

The protecting of labels on bottles is
quite a problem, especially when one
does not want to spend the time to melt
up the protecting material, such as, for
example, paraffine wax. This is reun-
dered quite simple if we make use of
some solvent for the wax, as the solution
may then be kept ready for use in a bot-
tle. A very satisfactory solvent for par-
affine is common ether. If a little of
the wax be dissolved in a bottle of ether
and the solution brushed over the label,
a fine, practically transparent coating of
paraffine will be left upon the evaporation
of the ether. Care must be taken, how-
ever, not to perform this operation near
an unprotected flame, for the fumes of
ether are quite explosive when mixed
with the oxygen of the air.

Contributed by

C. W. Schwarts.

A NOVEL AERIAL

The aerial described in this article is
the invention of an Atlantic City amateur
and presents several new features that
render it unusually interesting.

This aerial consists of a cylindrical-
shaped arrangement, 13 inches in diame-
ter, wound with one thousand turns of
seven-strand No. 22 copper wire. The
frame-work of this aerial consists of four
ropes, each 20 feet long, as shown in the
illustration. The lead-in is taken from
the bottom of the winding.

With this type of aerial the wireless
station at Key West has been distinctly
heard on the board walk at Atlantic City ;
in this case the aerial was supported by

means of an oar. In sending with this
aerial the amateur who invented it has
reached over 60 miles, using 4KW.

Amateurs who adopt this form of aerial
will find it superior to the small aerial
generally used.

Contributed by

William Meayer.
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AN ACETYLENE BLOW TORCH
AND LIGHT
An efficient and readily made acetylene
blow torch and light can be made from
the following materials:

An oil can that is airtight; about a
foot of small rubber hose; a small valve
such as used on miniature steam en-
gines; and a can of calcium carbide.

Take the oil can and either bore or
punch a small hole near the top. Solder
on the small valve and attach it to the
rubber hose on the other end of which
is placed a wooden mouth piece.

The torch is then ready for use. It is
partly filled with carbide and the spout is

~ tightly screwed on. Fill the mouth full
of water, open the valve and blow the
water into the can through the tube. The
valve should then be closed. The water
coming in contact with the carbide will
form a gas which escapes through the
hole in the spout. This gas can be ig-
nited and it will be found to burn with

Practical Hints

This department is devoted to contributions that deal with new tools, machinery,
methods of simplifying different tasks and other similar subjects of interest to the elec-
trician and mechanic in particular, and everyone in general.
ment should not exceed 200 words. A rough sketch is desirous in instances where the idea
will be i1endered more comprehensible by its use. All contributions will be paid for at

Contributions to this depart-
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will then be only about an inch 1
and pure white.
Contributed by
Fred Squier.

FIBRE ARMATURE DISCS

The following method will be found
convenient for making discs for arma-
ture ends in order to keep the windings
from grounding on sharp corners of the
core. When stamped discs cannot be se-
cured, they are usually made of 1/16 inch
fibre. I believe that the method sug-
gested below is simpler and consumes

" Bend bottom
winword

jbo/'/

£4

about half the time that would be re-
quired following the usual procedure.

From a sheet of fibre 1/16 inch thick,

saw out a round piece of the same size

as the armature core and bore or cut
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out a hole in the center to accommodate
the armature shaft. This disc is then
shellacked and pressed firmly against the
end of the core by being held in a vise.
When dry the slots can be cut in the fibre
to correspond with the slots in the core.
In the case of larger armatures, the discs
can be placed on the ends of the core and
the slots cut while the armature is held
in an armature rack.

This method insures absolute accuracy
since the slots in the fibre are cut so as to
line up with the slots in the core as shown
in the accompanying illustration.

Contributed by

F. W. Schmidt.

A DIRECT -COUPLING DEVICE

Desiring to eliminate the losses in
speed and power of a belt-driven dynamo
and motor, I devised a simple and yet
efficient direct-coupling device which
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satisfactory where small power is to be
transmitted and where the required speed
of the machine to be driven is the same
as that of the driver, such as small mo-
tor-generator sets, blowers, etc.
Contributed by
R. T. Whipple.

HOW TO WIND LARGE TUNING
COILS WITH BARE WIRE

Most amateurs experience difficulty in
securing long wave length signals. The
reason is that the proper loading coils
are not used because they are too diffi-
cult to make. A simple method of wind-
ing these coils is as follows:

First secure a base board longer than
the coil to be wound. Then fasten two
uprights to the base. Use nails or screws
to act as centers for swinging the work
as shown in the sketch.

Next, get a strip of cloth, canvas or

M}_}_,;’bo//f =
1 = [ o
(l/\Jmm ]
f1g./ FgZ Fig3 4

was made as follows:

I drilled three 3/16-inch equidistant
holes on the face of both the pulleys, as
per Figure 2. In these holes were in-
serted stove bolts, tightened with nuts
on the face. The nuts may be eliminated
by using a smaller drill and taping the
holes with a 3/16-inch stove bolt tap.
The pulleys of both machines to be
coupled and placed are treated in this
manner, flush with the end of their re-
spective shafts. The pulleys of both the
machines are then brought face to face,
leaving about 1§ inch between the bolts
of one and the face of the other. A
piece of soft leather of a suitable length
and width was then placed alternatively
over and under the bolts of the pulleys,
as per Fig. 3; the ends being fastened
tightly together with small wire hooks.

This simple device has proven very

burlap, about 2 inches wide and 4 feet
long. Fasten this strip to the tuner
tube in such a way that when you start
to wind by turning the tube, the direction
of motion will be toward the weight
which is to be fastened to the other end
of the cloth strip.

The stick for holding the core should
be a little longer than the tube so the
tube’s ends will swing freely between the
two uprights. The ends of the coil are
cut flush when the winding is completed.
The space between the coil and inside of
the tube should be filled with newspaper
or other paper so as to make the tube
solid.

After all has been assembled as shown
in the sketch, the winding can be begun.
Start at the left hand side by drilling a
small hole through the tube and insert
the end of the wire leaving about a foot
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of lead. Also pass the thread through
the hole and make fast with sealing wax
on the inside. Wind the thread so that
each turn of bare wire will be insulated
from its neighbor. \When nearing the

A
£an

end it may be necessary to move the
cloth strip or brake back upon the wire;
if so, place it as near the beginning as
possible. Finish the winding similar to
starting.

If taps are to be taken from the wind-
‘ings it will be found that only a tempo-
rary core is required, and in placing the
paper filling, be sure and leave a space
through which the taps may be brought
as shown in the smaller sketch.

When the coil is finished remove the
core and filling. Determine the correct
switch points to which the taps are to be
connected and mark. The wooden core
can then be cut to proper length and in-
serted in the center of the cardboard
tube, after which the coil is ready to
mount. Apply three or four good coats
of orange shellac to the winding and
mount in usual way.

Contributed by

Lee Maniey.

ALUMINUM CASTINGS FOR
LATHE WORK

No metal can be more readily ma-
chined in a small or light lathe than alu-
minum. It is often difficult to secure the
aluminum in just the form desired, but
it can be easily cast in approximately the
shape needed if one has access to a steam
or hot water heating system. The metal
can be procured as “pig” aluminum and
is readily melted in a graphite crucible
placed well down among the coals in a
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hot fire. Aluminum disks may be cast
by pouring the melted metal into the
round tops taken from tin boxes of suit-
able size, while longer cylinders may be
cast in the box itself used as the mold.
The contraction of the aluminum on cool-
ing usually loosens it from the mold.
Other forms may be cast in sand molds.
\Vhen the metal is to be turned smooth,
the final turning is done at high speed
with a hand tool. A convenient tool for
this purpose is made by grinding the end
of a flat file to a smooth straight edge.
Contributed by
F. R. Goston.

PREVENTING WOOD FROM
SPLITTING

Many amateur craftsmen who under-
take to do fine work, find that when
they drive a nail or work a screw into
some piece of thin wood it splits.

Before driving a nail or placing a
screw in a piece of wood that is liable
to split, run it through a cake of soap.
There will then be little danger of split-
ting the wood. I have tried this pro-
cedure myself and find it very effective.

Contributed by

Carl Bishop.

CUTTING LARGE HOLES IN
GLASS

A round or square hole of large size

may be cut in a pane of glass in the fol-

lowing manner: Starting with a glass

L]
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cutter that will produce a clean scratch
without much pressure, make a cut
around a pattern of the right shape pre-
pared from wood or cardboard. ake
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a large number of scratches across each
other in the area to be removed as
shown in the figure, and then divide one
or two of these small areas into very
small sections, being sure not to extend
the scratches across the limits of the
large hole. By supporting these small-
est areas against a firm piece of lead,
the glass can be crushed into powder by
means of a small hammer. With care,
a small hole is soon started and the small
sections will break out with ease. The
hole will now be large enough so that
the remaining sections can be broken
loose. The edges can be smoothed by
the aid of a file or whetstone.
Contributed by
F. R. Goston.

SELF-CLEANING CONTACT
POINTS
The expense of platinum often makes
its use prohibitive for contact points of

—

Silver points
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electrical apparatus. Silver is usually
employed in place of platinum but trou-
ble is experienced because of its rapid
corrosion.

The accompanying sketch illustrates
the principle of arranging silver contact
points where a spark occurs. It will be
noted that the contact faces are beveled
so that they are not only self-cleaning,
but present a larger surface than if they
were made parallel.

Contributed by

S. G. Ryder.

THE RADIO CLUB OF HART-
FORD

A score of amateur radio operators
gathered together at the rooms of the
Hartford Automobile Club and formed
“The Radio Club of Hartford.” One of
the main objects of the organization is to
improve interference conditions which
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are rather bad in this vicinity. Plans
are now being made to aid its members
in the radio science and a very interest-
ing program is assured for the meetings
which are to be held once a fortnight.
Mr. David L. Moore was elected presi-
dent of the club and Mr. Clarence D.
Tuska was chosen secretary-treasurer.
Any correspondence may be directed to
the secretary in care of the Automobile
Club of Hartford, Trumble street, Hart-
ford.

FALLS CITY WIRELESS CLUB

At a meeting held January s5th, an or-
ganization was effected of the Falls City
Amateur Wireless and Electrical Club.
Woallace W. Smith, 190 Pennsylvania
avenue, was elected secretary.

The purpose of the club is to bring to-
gether all amateur wireless experiment-
ers and those interested in electrical ex-
periments, both in Louisville and within
a radius of 150 miles of Louisville.

As the average experimenter is ham-
pered by the lack of suitable instruments
to carry out his experiments, it is pro-
posed to fit out an up-to-date electrical
laboratory including a modern wireless
station for long distance work. As
Louisville is located so far inland from
any high power stations, it is almost im-
possible for the average amateur to erect
a station for the reception of long dis-
tance signals except at great expense. It
is to overcome this that a central station
is proposed for the use of the club mem-
bers. In addition, if they so desire, each
member may install a low power set at
his home and thus communicate with
other members and the central station.
The secretary will be glad to hear from
anyone interested.

THE GLENOLDEN WIRELESS
ASSOCIATION

The Glenolden Wireless Association
was organized on January 2, 1914. The
following officers were elected: Everett
MacConnell, president; Raymond Zick-
el, vice-president; Thomas Bonsall, sec-
retary, and Albert Rose, treasurer.

All communications should be ad-
dressed to the Secretary, T. F. Bonsall,
Glenolden, Pa.. and will receive prompt
replies.
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High Frequency Current Apparatus

A Series of Articles Covering the Theory, Making and Oper-
ation of High Frequency, X-Ray and Ozone Apparatus.*

By Frank Brewster

CHAPTER 3—UNIPULSATORS

X-RAY tubes have never realized the
perfection in operation that they
should when excited from induction
coils, owing to the reactive effects of the
inverse current present, which could not
be totally eliminated even when high
tension rectifier or valve tubes are in-
serted between the secondary terminals
and the tube. To overcome this unsat-

has been a simple arrangement for pro-
ducing a high potential, unidirectional
X-ray current, in use here and abroad
for some time, the action of which may
be more clearly interpreted by glancing
at the diagram Fig. 14.

In the place of the usual induction
coil for producing the necessary poten-
tial, a specially designed step-up trans-

FIG. 14 —ARRANGEMENT OF APPARATUS FOR THE PRODUCTION OF UNIPULSATING CURRENTS

isfactory condition of affairs, there have
been produced numerous devices and ar-
rangements intended to supply an ideal
X-ray current which shall be at once
high tension, steady, reliable, of good vol-
ume, and lastly, unidirectional in nature.
The ideal current, in other words, should
be a unipulsating or direct one, and so
a machine capable of delivering such a
current is termed a unipulsator. There

® This series began iu the February iseue

former of the closed core type is used.
This transformer steps up the primary
or supply voltage, of 110 or 220 volts, to
a value of 100,000 volts or more in the
secondary winding. The rectifier valve
cell of the familiar ircn-aluminum type
is connected into the primary circuit for
the purpose of suppressing one-half of
every cycle of alternating current, there-
by allowing only the half-waves or im-
pulses in one direction to reach the trans-
former primary coil: thus causing the
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secondary winding to deliver a current
composed of similar but high potential
unidirectional impulses or a unipulsating
current.

An adjustable inductance in the form
of a choke coil, is generally inserted in
the primary circuit .to regulate the
amount of current passing therein, and
simultaneously the strength of the sec-
ondary current. The primary winding
of the transformer is also made adjust-
able by bringing out taps or leads from

FIG.
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tive terminal of the machine, providing
the current is flowing in one direction
only; but if counter direction or inverse
current happens to be present, both elec-
trodes become more or less fluorescent,
the magnitude of the inverse current
present being indicated by the length of
the fluorescent band. The high potential
valve tube generally suppresses most of
the inverse current, but if not, the
vacuum of the valve tube or the X-ray
tube is possibly too great and should be

Y

15.—WIRING DIAGRAM OF THE NECESSARY APPARATUS FOR PRODUCING NON-INTERRUPTED,

UNIDIRECTIONAL CURRENTS

each layer to a multi-point switch.

In the secondary circuit is placed the
safety spark gap across the secondary
terminals to prevent puncturing the X-
ray bulb or unduly straining the secon-
dary winding. The oscillioscope is an in-
strument comprising two aluminum
wires mounted in an exhausted glass
chamber about 1)% by 8 inches, with a
small gap left between the ends of the
wire. Its function is to indicate the pres-
ence and quantity of inverse current ex-
isting in the X-ray tube circuit.

Its mode of action is as follows: A
purple fluorescence envelops the elec-
trode connecting to the cathode or nega-

lowered until a clear oscillioscope is
shown.

The milliampere meter should be of a
good make and provided with a set of
shunts so as to be able to read from zero
to 50 milliamperes.

Some construction details for a set of

this type, which is capable of covering

quite an extensive field, are given in the
next chapter, which also includes data
for the special step-up transformer util-
ized in place of the induction coil, the
capacity of which is § kilowatts. This
set is to be operated from a 110 or 220
volt, 60 cycle alternating current circuit,
but may be run on direct current of sim-
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ilar potential by using a motor-generator
set or rotary converter of sufficient ca-
pacity. The amount of alternating cur-
rent energy required is 6% to 7 horse-
power ; one horse-power being equivalent
to .746 kilowatt.

The foregoing method of attaining the
results desired is not entirely perfect or
satisfactory for heavy professional duty
which demands the very best results, for
the reason that all of the inverse current
in the secondary circuit cannot be elim-
inated.

On a superficial inspection of the ar-
rangement described it might seem as if
the secondary current would closely ap-
proach the ideal or unidirectional cur-
rent, but the electro-magnetic reaction
occurring in the transformer windings
sets up inverse half-waves at every pul-
sation of the primary current, which is
at the rate of 60 times a second on a 60-
cycle alternating current.

To offset the poor efficiency and other
disadvantages of this scheme, an elabo-
rate form of machine has been evolved,
which can deliver a true unidirectional
X-ray current, devoid of any inverse
functions.

There are numerous equipments built
to-day which are claimed to produce such
a current, but probably the best known
at the present time, is that named the
“Interrupterless” set, manufactured by
a New York firm. The machine is
so built that it is readily adapted to op-
erate on 110 or 220 volts, either alternat-
ing or direct current. Such a machine
produces excellent results for all classes
of work; the light in the X-ray bulb be-
ing extremely clear and steady.

The simplest form of this apparatus is
that involving the use of an inverted ro-
tary converter running as a direct cur-
rent motor on a D. C. supply circuit and
delivering alternating current to excite
the transformer. The scheme of con-
nections for this set operating from di-
rect current mains, is seen in Fig. 15.

The inverted rotary converter—which
is simply a four-pole D. S. shunt motor,
with two leads or connections taken off
at points 180 degrees apart on the arm-
ature to two collector rings R1 and R2—
is started up by means of a regular start-
" ing box. When full speed is reached, the
transformer switch T S, is closed and
the adjustable choke coil C C regulated

-~
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to give the desired secondary current.
The primary coil switch P S is also ad-
justed, thus controlling the number of
primary layers cut into circuit and di-
rectly influencing the value of the sec-
ondary voltage.

The potential of the alternating cur-
rent supplied by the rotary converter
armature, can be 100 to 150 volts, at a
standard frequency of 60 cycles per sec-
ond. The special transformer is of §
kilowatts capacity and sometimes more.

The production of a true unidirection-
al, high voltage, X-ray current is as-
sured in this machine by the action of a
special commutator, in the form of a rec-
tifying spindle S P, fastened to the ro-
tary shaft by an insulated coupling; the
spindle thus rotating in synchronism

16.—CHART SHOWING THE NATURE OF
CURRENTS

FIG.

with it. This spindle, of hard wood
about 3 feet long and 3 inches in diam-
eter, carries 414 inch brass rods or recti-
fying arms, A1 A2 A3 and A4, which
are covered with hard rubber !4 inch
thick and pass through the spindle at an
angle of 9o degrees with each other, as
well as projecting 10 to 11 inches on
cither side of it. The 14 inch arms of
brass are bare for 14 inch at the extreme
ends and are placed about 9 inches apart
along the spindle. They are securely
keyed in position so as to withstand the
strain put upon them while rotating at
full speed, which is 1,800 revolutions per
minute. This speed is necessary to gen-
erate 60 cycles per second by the four
pole machine, which is equivalent to two
cycles or four alternations for every rev-
olution of the armature.

At the top and bottom of the spindle,
cight metal segments are set, their di-
mensions being about g inches long and

~
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14 inch wide, leaving a small clearance
of 1/32 inch between their faces and the
ends of the rotating arms.

Now if a positive half-wave or im-
pulse passes into the primary coil of the
transformer and out of the secondary
coil, it will travel over the shortest path,
i. e, from segment S1 to gap g1, along
the spindle arm A1 to gap g2, segment
S2 to positive terminal T1 and thence to
the anode or positive terminal of the X-
ray tube. When the next quarter revo-
lution of the rotary converter armature
and spindle S P has taken place or the
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terminal. It is evident from a perusal of
the foregoing explanation and the dia-
gram that for the design of the rectify-
ing device here utilized, the A. C. must
change its direction four times for every
revolution of the spindle or two cycles;
one cycle consisting of two changes of
current direction as exhibited in Fig. 16.
Referring to the chart, at A is plotted
the time of duration and behavior of one
cycle of alternating current whose fre-
quency is 60 cycles a second or the equiv-
alent of 7,200 alternations per minute.
The function of the correct unipulsat-

SPINDLE

arm A1 has also moved through go de-
grees of the arc, a negative impulse or
the other half-wave of the alternating
current cycle will flow into the trans-
former and out of the secondary wind-
ing, which, were it not for the new path
provided for it by the rectifying spindle
and its arms, would follow the same
course as the positive impulse. But in-
stead, it now finds a path provided for it
over the segment S3, gap g3, arm Az,
gap g4 and segment S4 to the negative
terminal of the machine T2. and cathode
of X-ray bulh.

Thus the constantly revolving spindie
and arms succeed in always directing the
positive impulses or half-waves to the
positive terminal of the machine, and all
the negative half-waves to the negative

ing type of apparatus delivering a uni-
pulsating current is to swing the negative
half-wave B over on top of the zero po-
tential line, as shown at B2; thereby
causing the flow of the secondary cur-
rent to be always in the same direction.
The portions of the pulsations divided
off by the dotted lines and indicated by
arrows C1 C2 C3 C4, are the small sec-
tions of each rectified alternation lost in
commutation due to the gaps existing
between the top and bottom segments of
the rectifying device, which are necessary
to prevent the high voltage current flow-
ing in these parts from jumping across
to other parts and form short-circuits.
Where the machine of this type is en-
ergized from alternating current supply
(Continued on page 489)
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Simple Home-Craft Fumniture
The Third of a Series of Articles Describing the Making

of Vanous Pieces

By G. Lane

lllustrations from drawings made by the author.

THIS mission library table will be

found suitable for one’s own room
as well as for the library or living room.
While the design is simple and offers no
difficult problems in the making, it will
please the eye. The design is one that
can be easily changed to suit the special
needs of the maker; for instance, 31
inches is considered too high by some
people, and this dimension, of course,
can be readily made lower. Or perhaps
the size of the top may need to be
changed to fit a certain space in the room;
in this case, remember to increase or
decrease the length of the other pieces
proportionately. If casters are to be
used, the posts should be made 1}
inches shorter.

The stock bill given below states the
sizes to order from your lumber dealer.
It will be found considerably cheaper to
order the pieces this way than to order
them in the exact length.

OAK.
Top, 1 pc. 134" x 28” x 42", made by gluing
strips 6° wide underneath the edges of a piece

}6”;28":(42"; grain parallel. (See draw-
ing.
Posts, 1 pc. 3" x3”"x 10, soft wood core

veneered with 3/16” or %4” oak. (See section
drawing.)

Shelf, 1 pc. 74" x 12” x 36”.

'l;;)p rails and drawer front, 1 pc. %4” x4”
x 12.

Lower end rails. 1 pc. 4" x3"x3".

Slats, 1 pc. #¥”" x3" x6'.

WHITE WOOD OR WHITE PINE.

Sides of drawer and drawer slides. 1 pc. 14"
x3%" x6.
Bottom and back of drawer, 1 pc. %4” x 6"
x 6.
Braces underneath top. 1 pe 74" x 34” x 6’

Be sure the dealer understands that
the grain in the strips glued underneath
the ends of the top is to run parallel to
the top. A top glued up in this way an-
swers the purpose just as well as a 134

inch solid top and costs considerably
less. The posts should be glued up with
a pine core and each side veneered with
thick oak veneer. Posts glued in this
manner look just as well as solid oak
posts and make a much lighter table.

After securing the lumber from the
mill, the first thing to do is to put in
place the two soft wood braces under-
neath the top, screwing each piece down
with six or seven 1% inch flat head
screws. It will be seen by the drawing
that these pieces fit underneath the top,
between the strips glued on the edges
and directly above where the sides of the
drawer come; helping in no little degree
to keep the top from warping.

In constructing a table of this type,
the ends are put together first. Cut off
and square the four posts to the right
length, and plane carefully with a
smoothing plane. Either mortise and
tenon joints may be used in making the
table, or 3§ inch blind doweled joints.
If mortise and tenon joints are to be
used, add 3 inches to the total length
of the rails for the tenons. Make ten-
ons on upper rails 4 inch x 3 inches;
on lower rails, ¥4 inch x 2 inches. In
case doweled joints are used, employ two
3% inch dowels for each joint. Cut
square the upper and lower rails for the
ends, smooth up, and make joints very
carefully. Clamp ends together to see
if joints come together tight. Take apart
again, and clamp upner and lower pieces
for both ends together, and lay out mor-
tises to receive slats. Cut these 34 inch
deep. Now put each end together and
if all joints fit tight, take apart and apply
hot glue or the best grade cold glue.
Have the furniture clamps adjusted to
the proper length and use softwood
blocks between clamps and wood. Use
two clamps on each end. Allow the
work to dry for 24 hours, and then care-
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fully scrape off the glue. Cut out and
smooth up the side rails and make joints.
If doweled joints are to be used lay out
so the dowels from the side rails do not
hit those from the end rails. Clamp to-
gether, making sure that the table is
square before the glue sets.

Put in place the lower shelf after its
edges and top have been carefully
smoothed up. Two 2 inch round head
blued screws may be put in from each
end, or 1% inch screws may be put in
on the slant from the under side.

Next lay out the drawer opening and
bore a 45 inch hole in one of the lower
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and screwing a three-cornered strip in
the corners made with the side rails.
The next step is to make the drawer.
The front is made of oak, 1/16 inch
shorter than the upening. Bore the holes
for drawer pulls or knobs. Cut the two
sides from the 14 inch stock and cut a
groove Y4 inch deep and 4 inch wide:
Measure %4 inch from the bottom edge
and cut a similar groove on the lower
edge of the front. These grooves may
be made with a circular saw or a groov-
ing plane. Cut notches in the back of
the drawer front to receive the sides, as
shown in drawing, and also cut a 4 inch

corners. Saw down to the hole with a groove 34 inch from the end of the side
fine-toothed saw and then cut length- to receive the back of the drawer. Nail
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wise with a compass saw. Smooth up
afterwards with the chisel. Screw the
drawer slides together. Each drawer
slide, as shown in drawing, is made by
cutting a 78 inch piece of soft wood, 3%
inches wide, just long enough to fit in
between the side rails, and screwing on
the bottom edge of this a 1% inch piece
of the sgme length, making an L-shaped
piece. One of these is placed on each
side of the drawer opening, the /4 inch
piece coming behind the strip left under
the drawer opening, so that the draw-
er can rest on them. These must
be squared accurately between the side
rails, or the drawer will not fit between
them. Fasten these slides in by gluing

the drawer together, using 114 inch fin-
ishing nails, keeping the drawer square.
Cut the pieces for the bottom of the
drawer and slip them in from the back.
Nail in only the last piece. This per-
mits of closing up any cracks in the bot-
tom of the drawer, caused by shrinkage.
Fit the drawer so that it slides easily.
There are many ways to fasten on
the top of the table. One way is to make
a slanting cut with a 34 inch gouge, hav-
ing the end of the cut about 34 inch
from the top of the rail and deep enough
to allow a gimlet hole to be bored
through into the tep. Locate on the un-
der side of the top the position of the
posts and put three screws in each end.
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four in the back rail, and two in each
side of the drawer opening. Screw
down in the same way the drawer slides
to the braces underneath the top.
Smooth up with a plane and sandpaper
the edges of the top. Use a plane on the
top if the grain is straight; otherwise
use a scraper.

Look over the table and remove all
the scratches and rough places that can
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be detected by either the eyes or fingers.
Stain and finish the table to match the
rest of the furniture in the room. Puta
finish of some kind on the underside of
the top to keep out the moisture.

The drawer pulls or knobs should har-
monize with the finish used. Domes of
polished steel or hardcned felt are sug-
gested for the posts in place of casters.

Institute of Radio Engineers

AT the regular monthly meeting of

the Institute of Radio Engineers
held in Fayerweather Hall, Columbia
University, on February 5, 1914, a paper
by C. Tissot entitled “The Influence of
Alternating Currents upon Certain Fused
Metallic Salts, with an Application to a
Radio Detector,” was read. The topic
considered in the paper was the effect
on the conductivity of salts in a nearly
solid state (salts which had been fused
and then cooled nearly to solidification)
of radio-frequency oscillations, provided
a constant potential was applied to these
salts. It was found that under certain
conditions this conductivity which was
quite high as long as the constant direct
current potential was applied, was sud-
denly dropped to a very low value the
moment radio frequency oscillations
were caused to pass through the salts,
and was restored to its former high value
when these ceased.

The substances investigated were lead,
thallium and silver chlorides, silver
iodide and acetate and cadmium bromide.
These were each placed in a porcelain
dish between two sheets of platinum.
The platinum sheets were about four or
five millimeters long, bent to a right
. angle, and were separated by a space of
about one millimeter. Around the whole
was piled some refractory material such
as asbestos. The dish was then heated
until the salt fused and then it was al-
lowed to nearly solidify.

The little cell, or salt lozenge, was then
placed in a circuit with a galvanometer
and a variable resistance operating as a
potentiometer. A few volts of D. C. po-
tential were applied to it. At ordinary
temperatures such a salt lozenge was
found to possess a resistance of about

a megohm. This remains constant so
long as the applied voltage is below a
certain critical value (ordinarily about
one volt), but above this it diminishes,
at first slowly and then more rapidly un-
til it finally reaches a constant value of
several thousand ohms. The final con-
dition is hastened by applying a gradually
increasing potential, and is established
more quickly with thin layers of salt
than with thick ones.

Now, the moment rapid electrical oscil-
lations are applied to a salt in this condi-
tion, the resistance jumps to a very high
value. The conductivity is, however, in-
stantly restored when the oscillations
cease. To obtain this instant restoration
it is necessary to adjust the constant ap-
plied potential difference to its critical
value, otherwise the action is not so
sensitive.

The device described in the paper is,
of course, applicable to use as a radio
detector in an obvious manner. Besides,
the experiments discussed may help to
clear up the form of the reaction taking
place in other varieties of detectors; at
least, the discussion following the paper
tended along these lines and also con-
cerning the use of the device as a quanti-
tative apparatus.

Further business transacted at the
meeting included the appointment of a
committee to look after the interests of
the “amateur” members of the Institute,
as well as to consider ways and means
by which the amateurs of the country
might aid in the development of the art
of radio communication—notably in the
gathering of data concerning the trans-
mission of electric waves over the earth.
The committee consists of Messrs. Arm-
strong, Hebert and Moore.
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The leading article in this issue of MobeaN
RICS AND MECHANICs is that describing
the evolution of the steam locomotive. Al-
though a history of the steam locomotive in
the limited space that can be devoted in this
magazine must necessarily be very brief, as
far as possible the important steps in its de-
velopment have been cited. The illustrations
have been secured through the courtesy of
Duw’s International Review.

A most interesting article is that describing
the construction o? a high speed vibrating
key. The readers of MoberNn CS AND
MEcHANICS are quite familiar with the ex-
cellent work of its author, Mr. P. Mertz, who
has written many articles for this magazine
in the past, so that further comment is hardly
necessary.

All of the installments of the regular serial
articles appear in this issue. Dr. Watson
gives further constructional details on the al-
ternating current induction motor; the home-
craft installment consists of a description of
an attractive mission table; and further de-
tails are given regarding the construction of
high frequency current apparatus.

A new department will be found in this
issue. This department is headed “Corre-
spondence” and will be devoted to publishing
letters of general and timely interest received
from our readers.

The wireless readers will undoubtedly find
the article entitled, “The Arc Generator for
Radio Frequencies,” an unusual one. It cov-
ers the important subject of the arc generator
in a thorough manner and the information
imparted will greatly aid those who are either
experimenting at present, or contemplate ex-
perimenting, with the wireless telephone using
the arc method.

The remaining articles in this number are
all worthy of special mention, but space
does not permit of more than passing com-
ment here.

In the article entitled, “The Edison Effect
in Wireless Telegraphy,” that appeared in the
March issue, the third sentence in the para-
graph commencing “Let us proceed to an an-
alysis . .. .. ” should read “Curve No. 1 shows
the curve distorted . . . .” instead of “Curve

No. 6 shows.” Mr. Stone, the author of the

article, states that he has received many let-
ters from readers of MoperN ELECTRICS AND
MecHANICs asking for information regarding
valve phenomena. He will be pleased to an-
swer all queries regarding valves, in so far
as he is able to, which were not treated in his
article. His address is 317 Lee Street, Oak-
land, Cal.

The recent snowstorm and gale which
played havoc in and about New York City has
taught several lessons of great importance.
Probably one of .the most important lessons
derived from this storm was the shutting off
of electric power from wires when the latter
were broken down and strewn about the
streets. In the suburbs and surrounding cities
of New York, several fatalities were report-
ed; in many instances persons were electro-
cuted by broken wires dangling in the thor-
oughfares. Many horses were also killed by
coming in contact with electric wires. The
action of several municipalities in ordering
the electric lighting companies to turn off the
power from their lines so as to avert further
loss of lives, is indeed commendable. Al-
though this action caused several cities to be
thrown into complete darkness with the re-
sultant inconvenience to many, it served to
save many lives which might otherwise have
been lost.

The number of Apparatus Exchange adver-
tisements received are increasing rapidly and
owing to the limited space devoted to this de-
partment, it is necessary to hold advertise-
ments one or two months before they can be
published. Every advertisement is taken in
rotation. In view of the foregoing facts.
readers sending in advertisements for the Ap-
paratus Exchange section should bear in mind
that their advertisements cannot be published
in the first or second issue appearing after the
advertisement has been sent in.

Have you any suggestions to make that
would perhaps serve to better MoperN ELec-
TRICS AND MECHANICS? At all times we wel-
come suggestions of any kind that can serve
to make this magazine more interesting to
our readers. Of course, every reader must
bear in mind that this magazine caters to three
classes of readers: The readers mechanically
inclined and interested mainly in mechanics;
those who are only interested in electricity;
and finally, the wireless amateurs who read
this magazine mainly for its wireless articles
It is therefore evident that each issue must
contain articles that will interest each class
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HIS PROSPECTS

“Has that young man who is calling
on you any prospects ?”’

“Yes, mother. He told me last night
that he had filed his application for a
position with the Ford.”—Detroit Free
Press.

COLD WEATHER SUGGESTION,

B-r-r! What cold weather! In car-
rying these pipes there is no way to put
our hands in our pockets. If we only
had muffs!

Here we are!—Le Pele Mele.

Ah!

NO COMPLAINT

It was at the vaudeville. The girl
with the excruciating voice had just fin-
ished her song.

“Just think!” groaned Brown, to the
stranger beside him. ‘“We paid real
money to hear that!”

“I didn’t,” was the placid response.
Came in on a ‘comp.””

MODERN ELECTRICS AND MECHANICS
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“But you had to spend the carfare to
get here, did you not?”’ asked Brown.

“Nope,” replied the uncomplaining
one. “I live in walking distance.”

“But,” persisted Brown, desperately,
“at least you hoped to be entertained,
not punished.”

“No. I didn’t care,” grinned the
stranger. “I came to get away from
home. My wife is cleaning house.”—
Judge.

HE WAS—AND HE WAS NOT

T T
/ T NN

\\\

wn

“Do you know the gentleman who is
standing behind me?”

“Yes: He is a very high official.—
Le Pele Mele.

PROBABLY NOT

Practical Father—Has that young man
that wants to m you any money ?

Romantic Miss—Money! He gave me
a cluster diamond ring studded with
pearls.

Practical Father—Yes, I know. Has
he any money left >—Chicago Ledger.
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A CANADIAN WIRELESS CLUB
The Winnipeg Boys’ Club Wireless
and Science Society recently held its in-
augural meeting at the club rooms on
January 7th, when the following officers
were elected: Honorary president,
Harvey Farmer; honorary vice-presi-
dents, N. T. McMillan, F. Cambridge,
G. J. Glassco, Prof. E. P. Featherston-
haugh, Sir Daniel McMillan, and E. D.
Brown; president and instructor, H. H.
Pratt; vice-presidents, J. H. R. Fineg-
han, J. A. Coleman; secretary, George
.Cormack (Suite 18 Orris Blk.), and
tre:a)lsurer, H. Peters (925 Sherbrooke
St.).

The society has been founded to in-
crease the knowledge of its many mem-
bers in matters pertaining to wireless
telegraphy and general science—especi-
ally in the former subject. It has the
support of the City Light and Power
Department as well as many of the most
nrominent business men of Winnipeg.
The society commenced with an enroll-
ment of 17 enthusiastic members.

Any other wireless or scientific clubs
wishing to communicate with this society
are requested to correspond with the sec-
retary.

FINDING LOST RADIUM

From a recent press report, it appears
that a tube of radium worth $5,000 that
was lost among the sweepings of a hos-
pital, was located by means of an elec-
troscope.

According to the report, the tube of
radium was lost in the Royal Infirmary
of Liverpool, England. The tube had
been previously used with bandages and
applied on the face of a patient, for the
night. The next morning the tube was
missing. The doctors were all certain
that the tube had probably fallen out of
the dressing to the floor and had been
swept out. The sweepings for the entire
building filled a big cart, which was just
stopped in time.

Professor Wilberforce, one of the hos-
pital staff, placed an electroscope on the
edge of the cart and was immediately
able to determine that the radium was
present. The rubbish was then taken out
in buckets and at the twelfth bucket
Professor Wilberforce detected the pres-
ence of the radium tube which was soon
found.
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NEW THINGS

Electrical—Wireless— Mechanical

Small Dynamos and Motors

The Carleton Company, 172 Summer Street,
Boston, Mass., has recently placed on the
market a new gencrator which is designed for
use on motor cars, cycle cars, motorcycles and
motor boats. It is also suitable for use in
small stationary plants and for the charging
of storage batteries. This generator, which is
illustrated in the accompanying illustration,
weighs only 934 lbs. and is 5 inches high and
6 inches long. At the normal speed of 1,800
revolutions per minute, the output is 8 am-
peres at a pressure of 6 volts. The pulley is
3 inches in diameter.

Aside from the foregoing-described gen-
erator, The Carleton Company has also placed
on the market two
new motors rated at
1/10 and 1/15 horse-
power, respectively.
These motors are
designed for run-
ning small lathes,
sewing machines,
grinders and pol—
ishers, motion pic-
ture machines,
washing  machines,
churns, rotary spark
gaps. experimental -
apparatus and other
similar work. These
motors operate on
1o volt circuits,
either direct or al-
ternating. The 1/15
horsepower motor
weighs 614 1lbs. and
is § inches high and
514 inches long. The
1/10 horsepower
motor is 1 inch
longer and weighs
a trifle more.

For further in-
formation concern-
ing the generator and motors as well as other
products made by The Carleton Company,
communications should be addressed as above.

THE

Cardboard Tubes for Wireless Purposes

Cardboard tubes are widely used for the
construction of loose couplers, tuners, oscil-
lation transformers, loading coils, wave me-
ters, Tesla coils, and many other wireless and
electrical apparatuses. Cardboard tubes pre-
sent many advantages not possessed by wood-
en cores, and fibre or rubber tubes, among
them comparatively low cost, lighter weight
and the ease with which they can be handled:
the last feature being especially pronounced
in the construction of loose conplers, Tesla

A 110 VOLT A. C. OR D. C. MOTOR MADE RY
CARLETON COMPANY

coils and other apparatus in which two coils,
placed one within the other, are used

Among the leading manufacturers of card-
board tubing is the firm of Beetle & Maclean,
21 Bromfield St., Boston, Mass., which is pre-
pared to furnlsh this material in all diame-
ters, thicknesses and lengths. Prices, specifi-
cations and other information can be securcd
by addressing the firm direct.

A Modern Telegraph School

Prominent among the leading telegraph
schools is the New England School of Teleg-
raphy, located at 32 Warren St, Roxbury,
Boston, Mass., which has just announced the
completion of 1ts wireless station. This sta-

tion will work with
local amateur sta-
tions every Mon-
day, Wednesday and
Friday evenings,
from seven to nine
o’clock.

This school has
been accomplishing
commendable results
in all branches of

telegraphy, namely,
wireless, railroad
and commercial.

Having an ideal lo-
cation, directly op-
posite the Dudley
Terminal—the start-
ing point of all the
street car transpor-
tation lines—it is
readily accessible
from any part of
Boston and sub-
urbs.

The conditions
under which stu-
dents of the New
England School of
Telegraphy work
are perfect; all the rooms being sanitary, well
illuminated and thoroughly ventilated with
fresh air. The courses are as complete as
possible. They are given under competent in-
structors. The cost of tuition is exceedingly
reasonable and within the means of anyone
desiring to learn telegraph operating or be-
come a wireless operator.

Anyone interested in any branch of teleg-
raphy will do well to investigate this school
before enrolling in any institution. By ad-
dressing a request to the school, full details
as to the courses and rates, as well as other
information, can be secured.

Wireless Map of the U. S.

An interesting map of the Ulnited States
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showing all of the wireless telegraph stations
of over one kilowatt capacity has recently
been published and is now offered for sale lx
B. Francis Dashiell, Irvington, Baltimore, M
The map not only includes commercial and
Government stations, but also those of ama-
teurs. Ship routes upon the high seas and
Great Lakes are also shown with the ap-
proximate path followed by the steamers, the
names of the steamship companies and the
calls of their steamers. The sea is divided
into degrees so that the location of any ship
can be ascertained at a glance. Another valu-
able feature is the standard time divisions
which are marked on the chart so that differ-
ences in time between distant points can be
quickly estimated. The distance between any
two points can be readily and accurately de-
termined by means of a scale furnished with
each map.

The size of the map is 28 x 38 inches and is
mailed postpaid in a substantial tube to any
address for $1.00. The present edition dates
from January 1st, 1914, and whenever suf-
ficient changes warrant the publishing of a
second edition, the author will do so. In
reality, this map is a practical wireless en-
cyclopedia which will be found invaluable to
any wireless operator whether he is operating
an amateur or commercial station. A free
circular describing the chart will be sent on
request.

Mr. B. Francis Dashiell is interested in re-
ceiving any data on stations over one kilo-
watt, which will be incorporated in subsequent
editions of the wireless chart.

Brooklyn Telegraph School

There is a constant increased demand for
telegraphers and there is no occupation as
pleasant and fascinating as that of telegraphy.
It is a business as well adapted to young
ladies as young men and much more prefer-
able and better paying than the average office
or store duties. The progressiveness of the
young people of to-day and their desire to
equip themselves with a knowledge of some
practical science both in a scientific and in a
business way, has popularized to a wonderful
degree the art of telegraphy.

The Brooklyn Telegraph School, located at
313 Fulton Street (Western Union Telegraph
Building) is a busy place these days teaching
young men and women not only the rudiments
of telegraphy but all of its branches, such as
wireless, commercial, railroad and stock
broker telegraphy, and the growth of .this
school has been so continuous during the past
few years. that it is now one of the largest
telegraph schools in the United States.

Any one can easily learn and in a compara-
tively short time. Any boy or girl fourteen
vears of age who is capable of learning any-
thing can learn “telegraphy.”

“The pay of telegraphers is much higher
than any other clerical line Telegraphers re-
ceive salaries ranging from $14 to $30 per
week, sometimes higher.

Every opportunity is offered at the Brook-
lyn Telegraph Schoo! for young men and
women to acquire quickly the knowledge of

4 Ciy 17 § € PRy
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this important and valuable occupation. The
recent enactment of the eight-hour law has
greatly increased the demand for telegraph
operators everywhere, and the graduates of
the school are certain of obtaining positions
immediately. The school is equipped with a
complete wireless station, and messages are
received from ships at sea and from other
distant points. The instruction at the school
is thoroughly practical, the aim being to fit
young men and women to take positions of
responsibility and to advance as rapidly as
possible.

ELECTRICAL EQUIPMENT FOR

MOTORCYCLES
(Continued from page 438) .

When series connection is made the
full current flows from both batteries
together. When parallel connection is
made, the current is “split” and flows
from both batteries to the lights. When
the switch is thrown forward to obtain
the series combination for starting, 12
volts, the maximum energy of the bat-
teries is obtained. When the switch is
in starting position, after hand pressure
is released, the lever automatically
swings to charging position, its normal
setting, and bringing into line the par-
allel combination which permits a
charge of 4% amperes per hour to en-
ter each battery.

The batteries used are of the starter
type, each battery containing three
compartments and have an unusually
high capacity—6 volts and 35 ampere
hours. An ingenious construction of
the safety vent prevents loss of elec-
trolyte by leakage, if the machine be-
comes upset. However, this safeguard
is operative only when the battery does
not become inverted. While leakage
of the battery contents is prevented un-
der normal conditions, the free escape
through the vents of the gases gener-
ated is provided for.

All exposed wiring is armored, so
that it will withstand chafing and vi-
bration indefinitely. It is heavily in-
sulated to carry the highest voltage of
the system without short circuiting.
The wiring, motor-generator, switch
box, connection cable block, and bat-
tery cases are absolutely waterproof.

The . complete electrical system
weighs 6234 pounds. The individual
weights are: motor-generator, 2534
pounds; batteries, 14}4 pounds each;
head light, 214 pounds; tail light, 14
pound ; signal, 2 pounds; regulator, 114
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pounds; switch block, 1 pound; con-
necting block, 4 pound wiring, I
pounds.

The motorcycle is fitted with two
electric lamps—a head light of 9 can-
dlepower and a tail lamp of 2 candle-
power. If the batteries are kept fully
charged, each battery has a steady
lighting capacity of 15 hours. As there
are two sets of batteries, one may be
used at a time until run down with the
other held in reserve. Aside from elec-
tric lamps, the motorcycle is also
equipped with an electric signal horn.
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HIGH FREQUENCY APPARATUS

. Guitar,
(Continued from page 476) Mn n o;"‘:‘ :lnp';'”x“gf"', "'" Mm '”"’

Ounly expense about 20. per day to cover

circuits, the general arrangement is o .r bostaze and muslo used  Write for FREE beodler which
somewhat different; the prirciple, how- ARERTOAN BoHOOL OF MUSIO, 51 Lakeside Bids.. Ohleage
ever, remaining the same.

The transformer can now have its pri- CIV| L SERVICE
mary \\(xndlpg cqnnectgd dm:c‘t1 to ?he N ——
A. C. circuit mains with an adjustable :_h-t_ 4 serromndings, lif ,_"-.-__ ..m-m'..""",. e >
impedance or other resistance in series, sintments made last o Jeltizal pull meeded. Coman
preferably in the form of a reactance Satien, shout herw o soomce Tuestions used by

coil having an iron core; common resist-
ance coils being unsuited to A. C. work.

To drive the rectifying spindle in step
with the alternating current feeding the
transformer, a small synchronous A. C.
motor, either single or polyphase, as the
case may be, of about 15 horse-power
equipped with an accelerating motcr or
device, is made use of. The synchronous
motor is always in step with the changes
in direction of the alternating current
supply. With the four arm spindle illus-
trated in the direct current diagram, the
speed of the synchronous motor must be
1,800 revolutions per minute or 30 revo-
lutions per second, thus allowing each
spindle revolution to occupy two cycles
of A. C. duration, or 1/30 second; one
cycle taking 1/60 of a second for its de-
velopment. These motors are standaie
commercial apparatus.

A! diagram illustrating the general ar-
rangement of a single phase, 110 or 220
volt, 60 cycle A. C. equipment is shown
at Fig. 17, where M S is the main switch
controlling the current fed to the motor
and transformer; S M the starting or
accelerating motor switch; and T S the
transformer switch.

The operation of such a set is, in gen-
eral, as follows: In starting up the main
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switch is first closed. Then the switch
S M is closed feeding the starting mo-
tor, and causing the rectifying spindle
and rotor of the motor to be brought up
to synchronous speed or in step with the
A. C. supply. When full speed has been
attained, the synchronous motor SY, can
be connected to the A. C. mains by clos-
ing its switch S Y W, but at this juncture
the synchronous motor must be in exact
step or phase relation with the exciting
A. C. before it is connected. This is usu-
ally ascertained by the employment of
some form of synchroscope; an auto-
matic self-connecting synchronizer being
built by one of the leading electrical
manufacturing firms.

The common method of indicating
when synchronism is attained by the re-
volving motor is to connect incandescent
lamps into circuit in the manner shown
at L1 and L2 in Fig. 18, the lamps re-
maining dark for several seconds when
the motor is in synchronism and its
switch should be quickly closed during
one of these dark intervals. The lamps
grow light and dark at regular intervals,
the intervals becoming less in number as
synchronism is approached. The volt-
age of each lamp should be the same as
that of the supply circuit.

The disadvantage of the lamp test, al-
though it is used in many large central
stations and power-houses, is that the
time sometimes required before the mo-
tor can be synchronized and connected is
considerable, which would not be con-
ducive to the best humor of the opera-
tor—particularly if he were in a hurry.

The automatic synchronizer which
connects the motor to the supply circuit
at the proper instant, or an automatically
synchronizing motor such as the “Wat-
son” motor built by the Mechanical Ap-
pliance Company, of Milwaukee, Wis.,
is much to be preferred and gives the
best satisfaction in the end.

The “Interrupterless” X-ray genera-
tor, supplies a unidirectional current of
120,000 volts pressure, and 40 to 50 mil-
liamperes, this current being able to jump
an air gap 11 to 12 inches long, between
pointed electrodes. The discharge is in
the form of a hissing flame of great vol-
ume, taking the form of stringy. crack-
ling sparks at certain periods. when the
transformer primary current is being
raised from zero to the required strength.
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A Great Technical Library
In Simple Language

Out of a world-wide experience in teaching the engineering trades and
professions by correspondence the International Correspondence Schools have
perfected the greatest system of textbooks in existence. More than $2,000,000
has been expended in their preparation and $100,000 is spent annually to
keep them up to date.

Prompted by many requests for these textbooks without the correspondence
instruction the publishers have issued a special edition from which the very
elementary subjects and examination questions have been omitted. These
volumes are now being offered for sale to the general public in lots of five or
more on easy monthly payments.

Choose the Books You Need Exclusive Features

The 119 volumes included in this Library cover They are more profusely illustrated
nearly every phase of mechanical and electrical 42 & other tecumich Dok,
work, mining, architecture, advertising, business, 1tsY &re writtenin & srpler Syle

commercial law, etc. Being designed for home terms than any other tech-

s!;ud)l', tth%e textbtgzks are wx};xtter:ll in the very ;i:d - o as toxt .
simplest terms so that men with only an ordi are as_text- o"
education can easily understand them. And eac "26‘62'“ "&:‘f:‘“m .t LT. Co.

.. Box 992-L,
- Scranton, Pa.

e Without obligating me
in any way you may send

volume is indexed and cross-indexed so completely that  colleges and uni
any desired information can easily be located on a versities.
moment's notice. The following is a partial list of = Theyare kept
the different lines of work covered by this Library: toe€y

Civil Engi usin y se:
Ci':lcreto Bn:;‘:::ﬁu (B:homi.:. ::d e «"  mecatalog and description
Electrical Engineering Automobile date o Of volumes on the subjects
Mechanical Engineering Architecture «"  before which I have placed an X.

e
Telep. and Teleg. Engineering  Shop Practice
Just indicate on the attached coupon the subject in which
you are interested and mail the coupon to us. ’llhu will not
obligate you in the least but wi'l bring you a complete table
of contents of the volumes on this particular subject,
with our plan of easy monthly payments.

International Textbook Company
Box 992-L, Scrantom, Pa.

-
= —CivilEngineering  __Business
«" _Concrete Engineering __Chemistry
® —Electrical Engineering __Automobile
" —Mechanical Engineering __Architecture
e _Telep.& Teleg. Engineering__Shcp Practice

. Name _

L ]
" StemdNo.  _ _ _
- .

- .
- City State
9000000000000 0000000000Wooccovocod

00000000000 G000 0000000000000 00CVCYYYS

When writing, please mention ‘“Modern Electries and Mechanics.”
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Furniture On Credit

WRITE FOR MAMMOTH BARGAIN
BOOK PICTURING 4,782 ARTICLES.

SPIEGEL, MAY, STERN CO.
1299 West 35th Street, Chicage.

FROM MAKER TO WEARLR

SAVE 40 CENTS COLLARS
rnlllr :m.‘.'..':.'.' Soft or Lanadered
mart mod [ $1.10 a Dex.
::l.vl'o ow, Y PAJAMAS
ANl Styles aad Colers
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LEAGUE COLLAR CO., 9A Hepe St., Brooklyn. N, Y.
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BLOW PIPE BLOWER

In using a blow torch or blow pipe on
illuminating gas the usual foot pump or
bellows is found to be inconvenient,
troublesome and scmewhat irregular. To
overcome these difficulties the writer hit
upon the following scheme of using the
family vacuum cleaner to supply the air
blast needed:

The cleaner in question was a portable
one in which the vacuum was maintained
by means of a small six-blade high-speed
fan and in which the air on the pressure
side was discharged into a dust receiv-
ing bag. This bag was readily detach-
able from the discharge pipe leading
from the fan chamber. The problem
then was to pipe the half-inch rubber
hose leading to the torch to this 2-inch
pressure supply pipe. A sudden reduc-
tion in diameter was found to destroy
the available air pressure so that a grad-
ual reduction was essential.

To accomplish this a tube of decreas-
ing cross section was made of cardboard.
This was constructed in the shape of a
truncated cone about 10 inches long, with
cylindrical extensions on the ends, one
of which fitted over the delivery pipe of
the cleaner and the other inside the torch
tubing. The cleaner end was then lined
with felt so that it made a snug and fair-
ly tight fit over the cleaner tube, while
on the other end a piece of the same ma-
terial was glued for a similar purpose.

This was found to serve the purpose
admirably and eliminated all blower
troubles.

Contributed by

L. C. F. Horle.

A NEW ELECTRICAL CLUB

The Y. M. C. A. Electrical Club, of
Nashua, N. H., was organized January
7, 1914. Under Director Allan Pollock
as temporary chairman, the following
officers were elected: Winslow Cole,
president; Leo Jeannotte, secretary and
acting vice-president; and Allan Pollock,
treasurer. There were eight charter
members. The first task to be under-
taken by the club is the installation of an
up-to-date wireless outfit. Semi-month-
ly meetings will be held regularly besides
occasional lectures and demonstrations.
All communications for this club should
be addressed to the secretary, 126 Ash
street, Nashua, N. H;
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When writing, please mention “Modern Electrics and Mechanics."
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PATENTS

If you have an invention which you wish
to patent you can write fully and freely
to hunn & Co. for advice 1n regard to
the best way of obtaining protection.
Please send sketches or a moJeT of your

vice,

invention and a description of the de
Xﬁhmmg its operation.
communications are ntrictly confiden-

tial. 'O

ur vast practice, extending over
a p?riod of ncarly Beventy years, enables
us in many cases to advise in regard to
patentability without any expense to the
client. Our Hand-Book on Patents 1s
sent free on request. This explains our
methods, terms, etc., in regard to Patents,
Trade Marks, Foreign Patents, etc.

All patents secured through us sre described without
cost to the patentee in the SCIENTIFIC AMERICAN.

MUNN & COMPANY
SOLICITORS OF PATENTS

351 BROADWAY, NEW YORK
and 625 F STREET. WASHINGTON. D. C.

C. L PARKER

PATENTS £ a2

Patent La
8 MoGill Bldg., Washington, D. C.
Patents, Trademarks, (}opyrlﬂts. Patent Litigation

Bandbook for Inventers. , Exploiting snd Belll:
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For Interesting and Valuable Information about

PATENTS WANTED

and bought by Manufacturers, send 6 cents
postage for large illustrated paper Visible Re-
sults and Terms Book.

R S. & A B. LACEY, Dept. 6, Washingten, 0. C. [ Estab. 1889

Trade Marks aad Copyrights
Send your business direct to Washington.
Saves time and insures better service.
Persesal Attention Guaranteed
30 Years Adive Practie
BOOK WITH TERMS FREE
E. G. SIGGERS
Pateat Lawyer
l SUITE 2, N. U. BLDG., WASHINGION, D. C.
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IMPORTANCE OF PROTECTION
BY TRADE MARK

—

(Continued from page 450)

another well-known trade-name, while
“Kodak” is a trade-mark, pure and sim-
ple, with a snap in it obvious to all. In
a broad sense any device for identifying
a specific manufacturer of a product is a
trade-mark, and its value is dependent
upon the quality, popularity, sale and
profit in the commodity to which it is
affixed. Attractiveness or distinctiveness
of mark alone, however, is of little or
no value if used on inferior or unprof-
itable goods.

According . to the antiquarian the
Greeks and Romans were not the first
oi ancient trading peoples to adapt
trade-mark usage, and the mark as a
distinctive designation of individual
work accomplished may be traced
through masonic and other sources to
time immemorial. In England particu-
larly, for centuries after the Norman
conquest, all manufactured articles were
the products of craftsmen belonging to
guilds, and the trade-mark was a recog-
nized means of protection. The guilds
may now be considered as of the past
tense, but the trade-mark has survived
and has increased in importance and
value, particularly when well chosen and
properly protected.

A year or so ago, when the American
Tobacco Company dissolved into sepa-
rate companies, under the order of the
Supreme Court, the trade-marks of the
combination were estimated to have a
value of $45,000,000, out of total assets
of $227,000,000. It is, furthermore, a
safe assumption to venture that the ag-
gregate value of well-known trade-marks
registered in the United States Patent
Office may be estimated in the hundreds
of millions of dollars. But a trade-mark
is a species of commercial property in-
separably attached to the business from
which it emanates so that it cannot be
transferred independent of that business,
and hence the intrinsic value of a trade-
mark is necessarily problematic in most
cases. Nevertheless, there are many well
authenticated instances in which a trade-
mark, originally a mere caudal apendage,
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has grown to such importance as to be
of more value than the body itself, which
could not exist without it in a commer-
cial sense. Perhaps the most valuable
trade-mark in existence is that of the
Royal Baking Powder Company, which
considers its distinctive mark worth at
least $1,600,000 per letter, although it is
rivalled by other marks that have at-
tained national and international distinc-
tion, such as “Coco-Cola,” “Ivory,”
“Uneeda,” etc., to supercede which in the
public favor would involve the expendi-
ture of vast sums of money and excep-
tional energy. In fact, “selling by trade-
mark” has evoluted to the highest de-
gree of efficiency during the past cen-
tury—has become one of the greatest of
modern commercial miracles. Thus, a
trade-mark has become a symbol of
Good-Will, representing built-up reputa-
tion, and the medium of confidence be-
tween the manufacturer and the ultimate
consumer. :

Good, bad, and indifferent, there are
over 40,000 trade-marks registered in the
United States Patent Office. Compara-
tively few of these are “good,” and few-
er still are excellent. By far the larger
proportion are bad or of questionable
utility. The qualifications of an effective
trade-mark may hereafter be considered
in these columns, as well as the prere-
quisites for registration.

WIRELESS IN THE NORTH
(Continued from page 458)

Key West, Guantanamo Bay and many
coast stations.

As may be expected, the station has
had not a few visits from interested as
well as curious and even unbelieving
callers from the different mines around.
Recently a prominent member on the
staff of a Cobalt paper took the time and
trouble to come over the 150 odd miles
to spend the evening listening to the dots
and dashes.

The forest service is compiling a new
volume table for calculating the board
contents of standing western yellow pine '
trees in the Southwest. It is based on i
actual measurements of 6,000 trees. When writing, please mention “M. E. and M.”
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Recent Novel Patents

1,087,8902. MEANS FOR RBCEIVING ELECTRICAL OS8-

CILLATIONS. WiLHELM BCHLOEMILCH and OTTO V.
BRoNK, Berlin, Germany. Filed Mar. 14, 1913. BSerfal
(CL 260—8.)

No. 754,287.

1. In an arrangement for receiving oscillations, the com-
bination with means for fving high freq

lations, of megns for intersifying such oscillations, com-
prising a vacuum tube containing a permanently fonised

gas and a circuit for conducting said oscillations through

and the fonised- gas, whereby said oscillations are super-
imposed upon the direct current passing through sald gas,
causing the generation of an intesified pulsating direct cur-

tions, and means for perceiving the said intensified pulsa-
tions, comprising a detector placed in coSperative relation
with said second circuit and means connected with said

sald gas,a second circuit containinga direct current source

rent of the same frequency as the high frequency oscilla-

1,087,704. HEAD-SUPPORT FOR THLEPHONE -RB-
CBIVERS. Cmazims ADaMs-Rawpari, Boston, Mass.
749,482,

Serfal

Filed Ped. 19, 1913 No.

(CL
179—188.)

1. In a device of the character described the combina-
tion with a head band, supports secured thereto, shafts
mounted within sald supports, levers upon said
shafts, spring washers carried by the said shafts on each side
of the levers, movable bearings for said shafts and means
for moving sald bearings substantially as and for the
purpose specifitd.

1.088,502. SEARCH-LIGHT FOR PISTOLS. Joszrr B.

detector and responsive to low frequency current
only for observing the impul d by said 4

. "

WiILLIAMS, Oakdale, Tenn. Filed Apr. 19, 1913, Se-

1,088,283. TELEPHONE. Para: L. Jaxszx and Eowix
8. PripEANM, Napa, Cal., assignors to Commercial Wire
less & Development Co., San Francisco, Cal., a Corpora-
tion of Arisona. Filed Mar. 19, 1912, Berigl No,
684,718. (Cl. 179—114.)

o

== |
S

T

-

1. A telephone embodying a magnet having an air gap
forming a dense magnetic fleld, a diaphragm, an oscillatory
coll forming part of the line circuit connected with the
diaphragm and located in the air gap, and a support for
said cofl formed of thin flat resilient parts arranged in
intersecting planes parallcl with the axis of osclllation of
the coil, whereby the coil is held rigidly against bodily
movement, but is free to osclliate by tqrsional flexure of
the support.

1,086,437. DRY-CELL BATTEKY.
Beaver Falls. Pa.
720,824,

WILLIAM Broap,
Flled Sept. 17, 1912,
(CL. 204—34.)

Serial No.

%5~

1. A refillable dry cell battery including a receptacle, a
movable pressure member thercfor, a battery element
within sald receptocle comprising complementary elec-
trodes and a suitable filling there-between, resilient means
for forcing said pressure member against the battery ele-
ment whereby the electrodes and filling are held together
under compression, nnd means for adjusting this com
pression to keep it substantially uniform.

rial No. 762,279, (Cl 42—81.)

In an {lluminating attachiment for fire-arms, & revolver
including an electric circuit, an illuminating lamp ar-
ged 1n the it, a circuit closer ar d in the
circuit and including ylelding normally-spaced contacts,
an actuating rod having sliding connection with the fire-
arm and operatively connected with one of the contacts,
and a manipulating portion on the rod and disposed fmme-
diately in advance of the trigger of the firm-arm.

1,088,157. MANUFACTURE OF ELECTRICAL RESIST-
ANCES. ALFRED WaALTER MALEY, West Bromwich, Eng-
land. Filed Oct 8, 1910. Serial No. 586,030. (Cl.
219—69.)

1. A multiple-unit rhcostat, comprising a series of
units forming a continuous integral.conductor, each unit
comprising a grid having terminal loops constituting
attaching means and terminal connectors.
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OUR BOOKS mailed free te any
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Recent Novel Patents

1,088,028. SEAT-SUPPORT FOR MOTOR:CYCLES.
Davip Jaums JomxsTo¥, Toronto, Onmtario, Canada,
assignor to The Militaire Auto Company Inc., Cleveland,
Ohio, a Corporation of Ohio. Filed Jan. 20, 1918. Se-
rial No. 744,888. (Cl. 208—100.)

n s
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1. A miotor-cycle seat support consisting of the combi-
‘bation of ‘a telescopic post, a seat bracket support at-
‘tached to said post, levers pivoted to the cycle trame and
\held under spring 1 links attached to the bracket
support and connected with eald levers, and means for
regulating the friction in the lever and link joint, whereby
a more or less tion is £ d

1,088,419. CHAIR. Haixzicm HsYsz, Bremerbaven, Ger
many, Filed Apr. 16, 1018, Serial No. 761,572, (CL.
156—41.)

A chair of the charact: c d prising a base,
a seat, lever frames connected at their lower ends to the
base and at their upper ends to the sest, means for op-
erating the lever frames to raise and ldwer the seat in-
cluding & screw threaded shaft arm baving con-
nection with the screw threaded
engagement with the under side of thé seat adjacent the
forward edge of the latter so as to brace the
take up slack in tbe joints of the lever frames.

DERS. CHazrLEs L. Huisraz, Schenectady, N.'Y, Filed
July 8, 1918, Serial No. 777,188. (Cl. 105—260.)

1. In a locomotive tender coal passer, the combdination
of a fluld pressure operating cylinder adapted for attach-
ment to a tender tank, a piston fitting therein, and a m.!

"amaller body of the same liquld in another closed commu-

1,088,418, COAL-PASSER FOR LOCOMOTIVE - TEN.

1,086,879. ICE-CLEARING TROLLEY. Cmazies G.

Woobs, 8t. Louls, Mo. Filed May 27, 1912. 8erlal No.
(Cl. 19—82,)

700,097.

An ice clearing wheel for trolley wires, comprising a
'Journal, a pair of spaced apart disks carried by the journal,
there being a plurality of non-circular openings in each
disk adjacent its periphery, a plurality of trolley wire en-
gaging elements, non-circular in cross section, held In the
openings in the disks, and means for holding the disks
against axial movements.

1,088,618, METHOD OF REFRIGERATING LIQUIDS.
LmorPoLDd BICHLER, Innsbruck, Austria-Hungary. Filed
Jan. 21, 1911, Serial No. 603,980. (Cl. 62—8.)

Ap absorption refrigerating process which consists in
maintalning a large body of liquid conaisting of an aqueous
solution of a bhygroscopic salt in a closed vessel and a

‘Dicating vessel, cvaporating the greater part of the water
from the first body of liquid and driving the steam into
the second-named vessel and condensing it by the appli-
cation of a cooling edium to the outside of such vessel,
then applying a cooling medium to the outside of the first
named vessel and thus enabling the hygroscopic medium in
the first-named vessel to rapidly re-absorb water vapor
from the d-named vessel whereby the in sald
second vessel is cooled by reason of the evaporation, and
cotistantly agitating both bodies of liquid during both the
distillation and absorption operations.

1,088,511. LEVITATING APPARATUS FOR STARTING
AND STOPPING AEROPLANES AND THE LIER.
BuiLs BacHELET, Mount Vernon, N. Y., assignor of one-
balf to Miles R. Bracewell, North Adams, Mass. Filed

(Cl. 244—2,)

Feb. 15, 1912, Serial No. 677,777,

passing mechanism comprising a plurality of articul

sections coupled to sald piston and adapted to be trav-
ersed, by the movements thereof, forwardly and rear-
wardly over the floor and rear wall of a tender coal bim.

1. In paratus for starting aeroplanes, means for
tp:oduc;nx a perjodic magnetic fleld, and means operative
such fleld for levitating the aeroplane to
start without friction. permit 1t to
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Agricultural Blasting

A New Profession which is Offering Attractive and Profitable
Employment for Many.

A NEW profession has recently

sprung into existence through
the extensive advertising of one of the
large powder companies. It is agricul-
tural blasting. Dynamite has been ex-
tensively used for a number of years for
clearing land of stumps and boulders. In
very recent years, it has been discovered
that it is also an effective and economic
agency for the excavation of ditches, in
the drainage of swamps, for the planting
of trees, the rejuvenation of run-down
orchards, the regeneration of partially
exhausted soils and the subsoiling of
ground underlaid with hardpan and com-
pact soils which render it less productive
than it other-
wise could be
made.

It is aston-
ishing what a
demand there
is among
farmers and
fruit growers
for the serv-
ices of agri-
cultural
blasters. The
powder com-
pany which
instituted thc
advertis-
ing campaign
and awak-
ened an interest in the use of dynamite
in agriculture receives, on an average,
more than three hundred inquiries per
day from farmers asking for enlighten-
ment on this subject. The company has
a system of referring these inquiries to
independent blasters who ofter their
services to the farmers interested.

The use of dynamite in agricultural
pursuits is very simple and easily
learned. Subsoiling and tree planting
are the largest fields for exploitation.
These two classes of work are so simple
that a man can learn to do them in an
hour. The question may be asked, “If it
is so simple as that, why would a farmer

BLASTING DITCHES

employ a professional to do the work?”
Simply because he is afraid to use dyna-
mite himself. There is something in the
word itself that inspires terror, yet
properly handled it is no more dangerous
than gun powder, blasting powder,
acetylene gas, gasoline, and many other
things which farmers very commonly
use but which they do not fear because
they have become accustomed to them.

In order to show the ease with which
blasting contracts may be obtained from
farm owners, we will tell the story of a
young man who called at the office of a
manufacturer of dynamite recently stat-
ing that he would like to take up agri-
cultural
blasting as a
trade but that
he did not
feel there
was any work
to be had in
that line in
his particular
locality.
Fields al-
ways look
greener far
from home.
This man
felt that he
would have
to go off
somewhere a
thousand miles or more in order to ob-
tain blasting work. He was told that
as much of that kind of work
could be developed right in his
home community as could be found any-
where else. To test it, he said, “Well, I
will take an automobile and go out on a
two days’ trip, distributing farming with
dynamite literature and talking to farm-
ers and will then return and report
results.”

He found that he would be unable to
use an automobile because of bad roads.
so he took a horse and wagon. Instead
of remaining out two days, he was gone
just about six hours. He went less than

WITH DYNAMITE
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Hack Savs —

Every man who has use for a hack saw, is glad to know
that he can buy a saw of the same high quality as the

well-known Starrett Tools.

No matter whether you
requirc hack saws in the
course of your day’s work
or only for an “odd job”
about the house, you will
find there is a Starrett hack

saw-blade, and frame suit-
ed to your requirements
Starrett hack saws are
made of the best tungsten
steel, tempered by our se-
cret process, and the teeth
are evenly milled

Send for our big, new, free 320-page catalog
No. 20 W, describing more than 2100 styles and
sizes of tools and hack saws.

The L-S-Starrett Co7Athol'Mass
World's Greatest “Toolmakers

clally adapted for tool makers and machinists
$5.00. mu.mwm.uornm:wuwwm
and wo'll get future orders.

GROBET SWISS FILES
Are the standard of excellence in files, and
have been for over 100 years. We send

postpaid as an introducer 48 files espe-
on receipt of

MONTGOMERY & CO.,
103 Fulton St., New York City
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ARMSTRONG STOCKS and DIES

FOR THREADING PIPE OR BOLTS

MALLEABLE IRON HINGED VISES

PIPE CUTTERS

MANUFACTURED BY

THE ARMSTRONG MFG. CO.

337 Knowiton 8ST. BRIDGEPORT, CONN.

NEW YORK CHICAGO

ﬂ Tiny screws

easily started: You
steady driver and
screw with an even
pressure of the
hand, while thumb
and forefinger, on
Knurled Washer
(see —), turn blade
till screw takes hold.
Then ratchet home.

“YANKEE"

TOOLS
Right and left Racchet; and rigid.

“YANKEE” Ratchet
Screw-driver No. 15

Blade, /5" diameter; four lengths:
2-in. blade, 40c. 4-in. blade, 50c.
3-in. blade, 45c. 5-in. blade, 5S5c.

Your dealer can supply you.

Yanlu Teol Beok'® for mechanics and house-
“Yankee' Tools in the Garage'' for mosorists.

Write for **
helders, or

NORTH BROS. MFG. CO. Philadelphia

When writing, please mention “Modern El

ics and Mechanics.”
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The “RED DEVIL” Family

IS A VERY LARGE ONEK
OVER 3000 MEMDERS—GET ACQUAINTED

Here are two of them

No. 1124
5” and

This tool is Bonded, or insured for two years'
service. It is a handsome, thin nose model, and
will go into many places that the large, ‘mlk;
pliers will not get into. Your dealer has it—or if
not, wg will send a sample on receipt of 60 cents,
post paid.

NoO. 542
Convenient
63” Size
The most pewerful nipper made. Haad hened

cutting edges. If 't
sead one sample ozozeeipt e:‘% ¢.ae.|‘|'t':."l y we will

You'll never find ‘“Red Dewnil”
Send for Dookktf' o #oor tool.

SMITH & HEMENWAY CO.

186-7 CHAMBERS ST. NEW YORK

Wm. Gardam & Son, Ing. ===

GENERAL MACHINISTS
Models for all purposes Up-te-date Manufacturing
machines Experimental work and

4

developing of inventions
“Circular and advice free.”

Pattern Making, Qear Cutting, Jigs, Teois and Dies
Drafting and Patent Offcs Drawings REASONABLE RATES
112 PARK PLACE, WEW YORK, N. V.. CORWER GREENWICH STREET

BRASS GEARS

Ont by an entirely new process. The most
sosurate made and at prices that cannot be
equalled by others. Every gear has a hub,
osuter painted ebony back, edges tarmed
trae, highest grade red brass, and much
beavier than others. We carry the largest
stock in the world, and every gear listed
1s always shipped on date of order.
SEND FOR CIRCULAR

CHICAQO STOOK QEAR WORKS
18 Se. Fifth Ave. i Chicage

. VACUUM PUMPS

Tools, Hose and Parts

for cleaners at wholesale. Electric
or gasoline power. Fer stationary
¢ . house or flat ne or wagon
i 5 = ocutfit. Our pumps rugged, will
P ¥ AR stand any wear. Assemble yeur own

ine. Saves half. Deps. B.

VACUUM SUPPLY CO., Ann Arbor, Mich.

Methanical Sﬁn oad Material

of kinds,
EXPERIMENTAL AND
LIGHT MACHINE WORK

to )
132 MILK STREET, BOSTON

BUILD YOUR OWN vy
snw waren coo. GASOLINE ENGINE
NAYE SULLY TREM. WHY NOT YOO

OTHERS
'WR SELL COMPLETR SETS OF ORMACEENE CASTINGE
SERS 1o FOR FOTE. BLUE PAINT ARD CATALOOVS

vViIG U MANUF,
oot alea AT UT AR, it

When writing, please mention “M. E. and M.”
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eighteen miles from home and the next
day returned to the office of the dyna-
mite company all excited and proclaimed
that he had secured so much blasting
work to do that he was actually com-
pelled to run away from the locality to
avoid taking more business than he could
handle. In his little trip, he had secured
contracts to blast cut six acres of stumps,
to clear three acres of boulders and to
plant three hundred trees.

The few farmers he saw said he was
just the man they were looking for to do
that work and told him they knew of
neighboring farmers who were also look-
ing for someone for the same purpose.
He didn’t wait to see the neighbors but
came back to town to purchase blasting
equipment and get help.

Opportunities similar to this exist
practically everywhere in the United
States. The farmers are looking for the
man that can handle their blasting con-
tracts. The work pays well, is not dan-
gerous when instructions are followed.
and ‘offers opportunities for the excite-
ment and variety that many a man feels
are necessary to his contented existence.

It is astonishing to one unfamiliar
with the proposition how many different
kinds of work can be done with dyna-
mite. Below will he found a summary of
such work: _

There are still millions of acres of land in
the United States which must be cleared of
stumps before they can bhe farmed. There
will be enough of this kind of work to keep
blasters busy for the next fifty years at least.

Hundreds of thousands of acres of farm
land, especially in New England and in the
West, are worked with difficulty because of
boulders of various sizes lying upon them.
Farmers will clear up these boulders gradually
as they can afford it.

There is hardly a section in the United
States where ditching work cannot be found.
The only reason these ditches are not being
dug with dynamite at present is because the
property owners do not know of the method
or do not know how to do it. Wherever irri-
gation is practical. miles of ditches are neces-
sary.

It has been estimated by competent authori-
ties that there are seventy-five million acres
of swamp land in the United States. Some of
it is in every state. Much of this land could
be reclaimed by ditching or by subsoil blast-
ing to break up the impervious strata. There
are wet spots of varying areas on fully half
the farms of the country which could be rem-
edied in the same manner.

There are about five thousand nurseries in
the United States selling millions of trees.
etc., annually. Soil conditions are such that
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fully two-thirds of these should be planted
with dynamite.

It is impossible to estimate how many mil-
lions of fruit and shade trees in this country
are not doing as well as they should because
of impervious subsoils, but it is certain that
there are enough of them to keep an army
of several thousand blasters busy for the next
twenty years,

Work of blasting post, telephone and tele-
graph pole holes is obtainable wherever dense
soils abound.

Occasional jobs of splitting logs can be se-
cured by blasters. .

Work of blasting wells is obtainable not
only when new wells are being put down, but
whenever old wells show a tendency to dry
up because of drought.

Occasional jobs of blasting ice jams can be
obtained every winter. .

The blasting of log jams is another occu-
pation, but this work is seldom obtainable
and is found only in logging regions.

In localities where hard soils abound, con-
tractors have to employ crews of men to pick
the earth before it can be scraped out or
loaded on wagons. Cellars are blasted in
much the same way as ditches.

SUBSOILING ON A FARM WITH DYNAMITE

What has been said regarding cellars ap-
plies to the blasting of trenches, sewers, gut-
ters, etc.

Much time is consumed by crews of men in
taking down old brick and stone buildings and
concrete walls that could be saved by blast-
ing.

Elimination of mud holes in roads can also
be effected. Such mud holes can be found in
country roads all over the United States.
Road commissioners are the parties to apply
to for such jobs. .

Much valuable farm land can be reclaimed
by straightening the course of rambling
streams.

Road contractors need the services of a
blaster on almost every road job they under-
take. Stumps, boulders, gravel banks and

(Continued on page 306)
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Carleton Generator
No. 68

With or without automatic governor

Diameter 4 inches, Length 6 inches, 9%

Pounds. High grade workmanship. Finish

black enamel or nickel. 1800 R. P. M., 6

volts, 8 amperes. Carries 19-2 C. P. up to

8-16 C. P. Tungsten lamps. For automobiles,

motorcycles, boats or any small lighting.
Liberal terms to demonstrating agents
where we have no dealers.

The WONDRER is in the PRICE
Alaoﬁ.nd.agl‘hll Motors, A.C.orD.C. 6

. Pans. No Toys.
@ @3t 172 Summer, Boston

FOR BELLS AND TOYS
Lewest Prices Highest Bfficiency
Most libera discounts to dealers. Write for circular.

BRAD-DAR ELECTRIC CO.
ndianapolis,

408 Bosart Ave. I Ind.

PYNAMOS MOTORS

make a specialty of small, compact sturdy little dynamos
: .vamdpummuu'&sm. Ca-

from 100 to 600 watts for voltages from .
Circular ““B” for prices, also all parts for dynamos and

otors.
g‘. B. AVERILL 443 Ni a St., Buffale N.Y
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BOOK REVIEWS

Any book reviewed in these columns may be secured through
our Book Department.

Electrical Instruments and Testing

Under the title of “Electrical Instruments
and Testing” * a very interesting and com-
prehensive work has been prepared on the
subject of modern measuring and detecting
instruments, as well as their manifold uses.

Even a hurried review of the book does not
fail to reveal the masterful way in which the
author approaches the subject he has chosen
and the systematical manner in which each
topic is taken up and discussed. The work
opens with an instructive introduction on the
elements of electrical measuring and testing,
rapidly followed by a chapter on galvanome-
ters in which the many types are described
as well as their operation. Then follow de-
scriptions of rheostats, keys, shunts, standard

cells, voltmeters, ammeters, Wheatstone
bridges, portable testing sets, testing with
galvanometers, potentiometers, condensers,

cable testing, testing with a voltmeter, testing
telephone lines, and a chapter containing nu-
merous tables. An appendix prepared by
Jesse Hargrave is included in the work, and
covers the subject of the testing of telegraph
wires and cables, as well as the locating of
faults in telegraph and telephone circuits.
The appendix has been written by one who is
well grounded in the subject discussed, and
accordingly represents the latest practice in
that branch of electricity.

“Electrical Instruments and Testing” is a
book that will be found useful by the student,
the electrical engineer and the practical elec-
trician.

® Electrical Instruments and Testing, by N. H.
Schneider and Jesse Hargrave. Pubh‘he by Spon

Chamberlain, 1828-125 Liberty
City. Contains 256 pages and 138 illustrations. Cloth
bound. Price, $1.00.

Electric Toy Making

Another valuable addition to the rather lim-
ited number of works devoted to the construc-
tion of electrical apparatus for amateurs is
found in the twentieth edition of “Electric
Tov Making for Amateurs.” *

This work is indeed a most interesting one,
for it comprises numerous descriptions of all
kinds of electrical experiments and apparatuses
that may be readily made with simple tools
and materials usually available in the aver-
age household. The fact that the present book
is the twentieth edition of the same work is
an indication of its widespread popularity.
One of the striking features that will be im-
mediately noticed is that the illustrations rep-
resent the designs of electrical appliances
used two or three decades ago. However,
rather than detract from the value of the
work this feature enhances it, since many of
these old-time experiments are appliances that
have long been forgotten and are now quite

Street, New York

novel to the youthful students in electricity.

“Electrical Toy Making for Amateurs” is a
book that will undoubtedly be welcomed by
every electrical experimenter, whether he be
voung or old

* Electrical Toy Making for Amateurs, by T.
O’'Conor Sloane, Ph. D. Published by
The Norman W, Henley Pubhshlng Co., 182 Nassau
Street, New York City. Contains 210 pages lnd 77
illustrations. Cloth bound. Price, $1.00.

Electric Bells and Alarms

“Electric Bells and Alarms” * is a very prac-
tical little book devoted to bells, fire and bur-
glar alarm systems, and annunciators. Not
only are all forms of circuits included in the
work, but all component requisites—such as
battery cells, bells, push buttons, thermostats,
annunciator drops and other parts of bell,
burglar and fire alarm, and annunciator cir-
cuits—are described at length. The book con-
tains much information on the latest practice
in these branches of wiring, and even the
well versed electrician will find considerable
instruction in this little volume.

* Electric Bells and Alarms, by N. H. Schneider.
Published by Spon & Chamberlain, 128-126 Liberty
Street, New York City. Contains 83 pages and 70
illustrations. Cloth bound. Price, $0.50.

Fire and the Birth of Civilization

A delightful little essay has been written by
C. H. Robinson under the title of “Long-
head: The Story of the First Fire,” * in which
an absorbing story is woven about the first
fire—caused by a thunderbolt striking a tree
—and its discovery by one of our prehistoric
ancestors. The work covers at length the
mode of living as well as characteristics of
the prehistoric man. [t narrates, step by step,
how the discovery and subsequent appllcatlon
of fire led to civilization; first, by the intro-
duction of weapons whereby man became the
master of the wild beasts whom he heretofore
feared to face, followed by the advent of
cooked food and the companionship of man
and woman. Later, these savage men began
to associate and co-operate together, thereby
accomplishing many tasks that were not pos-
sible before. The final stage described by the
author is the dawn of invention.

“Longhead: The Story of the First Fire”
is a most interesting work, since it deals with
a subject that cannot fail to interest every-
one. Very little is known of our early an-
cestors who inhabited the earth long before
the birth of history and any additional infor-
mation relating to them is most valuable.

*.Longhead: The Storv o{.the F'st F:n by C.
H. Robhinson. Published by Co.,
ton, Mass. Illustrated with five full-pne platet made

from drawines bv Charles Livingston Bull. Contains

127 pages. Cloth bound. Price, $1.00
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Pitch of

at will by using the

SPEED A.C. M

BARNES MFG.

777 Belmont Street,

You Can Vﬂ; ﬂnsipna or
our

BARNES VARIABLE

OTOR

on your revolving spark gap.

e b iy oy e WKW, 08 KW,
om .
nectien te any gap fr .“d‘;

CO.

SUSQUEHANNA, PA.

the bell is OK., but you ere simply
haviag BATTERY TROUBLE—

A Viking
Beill Ringer

AGAIN!

. Full nforma-

Viidng Electric Company, Inc.
182
Chambers
Street

New York, 1LY,

When writing, please mention “M.

E. and M.”
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(Continued from page 303)

earth are to be removed and blasting is the
quickest and easiest solution of the problem.

Occasional jobs of breaking up steel cast-
ings can be found.

The terracing of hilly land to prevent wash-
ing of topsoil is a practice in many farming
communities where the land is rolling and the
topsoil loose and easily washed. The terrac-
ing is expensive and laborious work. By
blasting the subsoil, the land can be put in a
condition to absorb most of the water and
prevent the washing.

Gophers and burrowing animals are very
troublesome to thousands of farmers in the
west, but can be driven out by blasting.

Professional blasters usually charge
about $5.00 a day for their time and in
addition, make a profit on the sale of
dynamite and blasting supplies. But
little blasting work can be done in north-
ern states in cold weather but in the
South, work can be done nearly all the
year round. A fairly industrious blaster
should average 150 days’ employment per
year in the North and 250 days per year
in the South. In the first instance, his
earnings at $5.00 per day would amount
to $750, and if he used an average of 50
pounds of dynamite per day and supplies
for same, his profit on the goods would
be about $1.00 per day, or $150 per year.
He should also make 50 cents a day on
his helper’s time, or $75.00 per year. This
would make a total of $975 for the year.
He should do at least this much the first
year in the North.

On the same daily basis, his net re-
ceipts in the South the first year should
not be less than $1,600. In the second
year, net receipts should be at least twice
those of the first year, owing to greater
ease in securing the work, better knowl-
edge of costs, and the probable employ-
ment of assistant blasters at $2.50 to
$3.00 a day, capable of handling jobs in-
dependently at a profit to the employing
blaster of several dollars a day.

GOT HIS NUMBER

“I'm sorry to tell you, mum, that I'll
be leaving you next week. I'm going to
get married.”

“That so, Emma?
man ?”

“He’s a policeman, mum. On this
beat, too.”

“That’'s fine. I wish you joy.
what is his name?’

“T don’t know yet, mum; but his num-
ber is 518.”"—Chicago Ledger.

Who is the lucky

And
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CUTTING GEARS WITH GEARS

One of the most interesting operations
which the casual visitor to a great auto-
mobile or machine shop observes is the
cutting of spur gears. This job, which
formerly meant the expenditure of con-
siderable time and worry on a milling
machine, is now a comparatively simple

DIAGRAMMATIC RFPRESENTATION OF THE GEAR
CUTTING SYSTEM

proposition in the modern ‘“generator.”

Imagine a metal gear running in con-
tact with a blank made of some plastic
material as shown in Figure 1. It is
plain that the generating gear will mould
teeth in the plastic blank of the proper
shape to engage with it.

Now imagine the generating gear to be
made of hardened steel and to be recipro-

A GEAR CUTTING MACHINE IN OPERATION

cated vertically while both it and a metal
blank are rotated at the proper speed. If
the edges of the cutter are properly
ground and sharpened it is obvious that
a perfect gear will be cut.

Figure 2 shows some of the positions
assumed by the cutter and the blank as
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otayed at the best Hotels, lived like a Lord wherever be went and cleaned
up more than $10.00 every day he was out. Another man worked the
faire and sumimer resorts, and when there was nothing wpecial to do,
Juat started out on any street he happened to select, got busy and pulied
in $8.00 & day for month after month. ‘Ihis interests you, don's 1t?

MY PROPOSITION .t Wodertet e Camorn i s

y P P
on Paper Post Cards and Tintypes. Every picture is developed without filmie
or negatives and is ready to deliver 10 your customer in & minute after
making the exposure. This remarkable invention takes 100 pic-
tures an hour and pays you a profit of from 500 to 1,600 per cent. Everybody
Wwants pictures and each sale you make advertises your business and makes
more sales for you. Simple instructions accompany each outfis and you can
begin to make money in a short time after the outfit reaches you.

WE Tn“s‘l’ You S0 much confldence have we in our

Proposition that we trust you for part of the cost
of the outfit. The regular seliing price ef the Camera and complete work-
1ng outfit is reasonable. The profits are so big, so quick, 80 snre that yon
oould afford to pay the full price if we asked you to do so. But we are so
absolutely certain that you can make big money from the start that we trust
you for & substantial sum which vou need not pay unless you clean up $308
the first month. Falr enough, isn’t i1t?

Do not delay a minute, but write us today
Jor our free catalog and full partioulars.

L. LASCELLE, 627 W. 43d St. Ds&- New York

When writing, please mention “M. E. and M.”
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K. &D. Measuring Instruments

Voitmeter, No. 22, Ammetar, No. 28, Prics, $2.99

Our measuring instruments are inexpensive but
well made and designed for practical work.

For sale by all dealers, or will be sent express
prepaid upon receipt of $2.25. Send for our cata-
log No. 9-A. of high grade battery motors and
emall dynamos. All dealers should write for cata-
log and prices of our line.

KENDRICK & DAVIS CO.
Manufacturers

Lebanea New Hampshire

BOY ELECTRICS
The KNAPP LEADER—The Best

Many other motors at all prices.

Live dealers everywhere.

Order direct or ask your dealer to show you
the Knapp line and insist on getting Knapp goods.

Dealers not already handling the Knapp line
lhcéulg' ask fo{l lpneel. fall 1 P

atalogue ustrating ful ine o ynamos,

motors and electrical novelties free on request.

Knapp Eloctric & Novelty Co.  *",Fut ot 5t

WE CARRY A STOCK OF
KNAPP GOODS

LEVY ELECTRIC CO.
539 Market Street - San Francisco, Calif

When writing, ' please mention “M. E. and M.”

Vol 28. No. 4

they are revolved. A single revolution
completes the gear. The principle is
identical to that of Figure 1, except that
the cutter is given a vertical reciprocat-
ing motion.

The photograph shows a gear shaper
at work having completed about one-
quarter of a revolution. The ram to
which the cutter is attached must be
built with great strength in order to
stand up to the work which it has to do.

Contributed by

L.J. Lesh.

LADDER TRUCK

The accompanying drawing shows the
main details of a home-made truck that
will be found very useful for carrying
ladders from place to place. This truck
can be built at a very small cost, and
with only a small amount of labor.

For. the truck wheels, get a couple of
old buggy wheels that are in a fair
state of preservation. The axle is made

f— 247

WORKING PLANS FOR LADDER TRUCK

from a round stick of hard wood of the
right diameter to fit the hubs of the
wheels. The wheels can be held in place
by driving wire nails through the ends of
the axle. The framework that carries
the ladders is made from soft pine
boards, 4 inches wide and 1 inch thick.
The corners are mitered together, and
the sides are braced with additional
pieces of board, as shown. The side
boards have holes drilled in their centers,
to fit the axle, and thus allow the frame
to pivot on the axle. These holes should
form a snug fit for the axle, as other-
wise the framework will tip too easily.
Wire spike nails should be driven in the
top edge of the frame, so that they will
catch against the ladder rungs and thus
hold the ladder from sliding off the truck
when being transposed.
Contributed by )
H. M. Nichols.
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When You Need Anything Electrical

LARGE ILLUSTRATED CATALOGUE No. 11G WITH 11,000 BARGAINS
SENT FREE. ASK FOR IT.

Independent Electrical Supply Company

H. H. KABAT, President
59 Warren Street New York

NEW HOME STUDY BOOK S

IWSE 'lllﬂ‘. By Thomu w. Poppe
actual installation of Electric ‘ht Wiringi the manmer

werk describes an
vhicl the work lhould be don d th th f i
bobr ot “l"' ‘"ewnn e method ef doing it. It is intended for the ectriuu Beplu

iring Problems, and contains nothing that conflicts with the
the N Board ef Fire Underwn'ten. It gives just che mfonnu'ou essential to the Sueeeuinl%
ing of & deu Amoag the mbgcu treated are: the Meter. Panel Boards. Switches.
Brackets. Meter onnections. The Feed Wireaa The S

The
Armored Cable System. The Flexible Steel Conduit System. The Ridig Conduit System. A di of
the Natienal Board of l'lre Underwriters’ rules relntmz"to metallic mrfng mtmmVnnom switehing
arrangements explained and diagrammed. The casiest methed of testing the Three and Four-way cir-
cuits explained. The mundmaof all metallic wiring cz;‘ s and the reasen for doing se shewn and
explained. The inr.\l.txoa of the metal parts of lam ures nnd the reasoa (or the same described
and {llustrated. 6 pages. Fully illustrated. Flexible cl Price..ccoececcececsans P - eents

BYNAMO lIII.IlING FOR AMATEURS, OR HOW TO I:IINSIIIJBI FIFTY WATT DYNAMO.

By Arthur J. Weed, Member of N. Y. Electrical Society.

treatise showing in detail the construction of a small dyname or metor, the eatire machine
work of which can be done om a small foot lathe. Dimensioned working drawimgs are given fer cach
of machine work and each operation is clearly described. This madnne, when used as a dynamo,

an output of fifty watts; when used as a motor it will drive a small drill press or lathe. It cam
be used to drive 8 sewing machine on any and all ordinary work. The book is illustrated with more
uxa engravings showing the actual coutmmon of the different parta. Price, paper, 50
CEDE  CAOtM..eeonnennneonssnnaconaasnsonnsasncsnnassnsonsanscssnssssassas Ssvoiiobinmdbonc+ € *1

TELEPHONE CONSTRUCTION, INSTALLATION, WIRING, III’ERAIIIIII AND MAINTENANCE.

By W. H. Radchiffeand H. C. Cushing.
‘l'ih beok gives the principles of construction and eperation of both the Bell and Independent imstre-
approved methods of installing and wiring them; the means of protecting them from lightning
nﬂ-or-d currents; their connection together for eperation as series or bridging stations; and rules

for their i b mi Line wiring and the wiring and operation of special telephons
?l(e‘ll. are alse treate

atricate mathematics are avoided, and all apparatus, circuits and systems are thomzhly de-uibe&
The appendix contains definitions of units terms used in the text. ring

are very belpful, are also included. 100 pages, 185 illustrations.....ccccveecsrccccccnneees ceee .1...

Any of the above books sent pestpaid om reeeipt of price.
MODERN PUBLISHING CO., 32 Union Square, NEW YORK

Whea writing, plesss mentien “Moedern Rlcstries and Mochanie.”
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Proposed Aecroplane Flight Around the World.

HE offering of $300,000 in prize
money by the Panama-Pacific In-
ternational Exposition for a go-day air-
craft flight around the world has aroused
considerable interest and discussion in
aviation circles. Strange to state, al-
though this undertaking is by far more
difficult than anything yet attempted in
aeronautics, it has been met with great
enthusiasm on the part of aviators, most
of whom believe the feat possible at
present.

The proposed route for this flight lays
eastward across the United States, start-
ing from the Exposition Grounds at San
Francisco. Arriving at New York City,
the direction of flight is northward over
land to Labrador and then across the At-
lantic Ocean by way of Greenland, Ice-
land and Scotland. The route then lies
through the large continental cities, in-
cluding Paris, Berlin, Warsaw, St. Pet-
ershurg and Moscow, dfter which comes
a long stretch across Siberia following
the Trans-Siberian Railroad. The re-
mainder of the flight is across the Bering
Strait and thence via Alaska and the
Pacific Coast back to the starting point.

The greatest difficulty presented in
this flight is the journey across the At-
lantic Ocean. This problem has been
somewhat simplified by the proposed
route via Greenland, Tceland and Scot-

land, which enables landing points to be
made on the first two mentioned islands
so as to allow the airmen to rest. Oth-
erwise, a single flight of about 2,500
miles would be necessary without any
opportunity for landing. Not only is
the crossing of the Atlantic a serious ob-
stacle to overcome, but the flight across
Siberia presents many difficulties, since
this country is remote from the centers
of civilization, making it difficult for air-
men to effect repairs and secure neces-
sary supplies and fuel. Again, the dis-
tance itself, which will be at least 30,000
miles, presents quite a task. There are
few aviation motors and aeroplanes
manufactured to-day that could cover
this distance without having many re-
pairs. In fact, the life of moest engines
and aeroplanes is probably not greater
than that mileage.

In view of these many obstacles it is
surprising to note the optimistic opinion
of many leading aviation experts, al-
though there are of course other authori-
ties who do not deem the feat possible
at the present stage of aviation. How-
ever, the project is indeed a very ambi-
tious one on the part of the promoters
and it is to be hoped that 1915 will wit-.
ness the encircling of the world via aero-
plane.

Tuning for Long Wave Lengths.

By T. A. Fite

LL radio operators are desirous of
receiving messages from the Navy
land stations or those of the Federal
Company that employ the Poulsen sys-
tem. To do the latter, a ticker must be
installed. As this instrument has been
fully described in previous issues of this
magazine, no attempt to describe it again
will be made.

The average receiving transformer.
tight or loose coupled, does not contain
enough inductance to tune stations using
a wave-length above 1,500 meters. To
remedy this, some methods are presented
below which the experimenter may try
out if he desires.

By the first method, a loading induct-

ance is placed in series with the antenna
circuit, and still better, another can be
connected .in series with the secondary
or detector circuit. [f these coils are
placed so that they are mutually induc-
tive, a large increase in efficiency will be
noticed. It can be easily seen that the
energy, which is induced from the an-
tenna circuit to the detector circuit,
would be totally lost otherwise. An
ordinary tuner or loose coupler can be
used to advantage if connected as shown
in Figs. 1 and 2. The latter will be
found to be the best, as the degree of
coupling can easily be changed.

e author has also employed capac-
ity instead of inductance to increase the
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An Old Man at Fifty
—A Young Man at Seventy

The Remarkable Story of Sanford Bennett, a San Francisco Business
Man, Who Has Solved the Problem of Perpetual Youth

By

C. E. PAGE,

M. D.

Author of “Natural Cure forj]Consumption,’” ‘““How to Feed the Baby,” etc.

nal Youth. What Ponce de Leon

failed to discover in his world fa-
mous mission, ages ago, has been brought to
light right here in staid, prosaic America, by
Sanford Bennett, a San Francisco business
man. He can prove it too, right in his own
person.

At 50 he was partially bald. To-day he
has a thick head of hair, although it is white.
At 50 his eyes
were weak. To-
day they are as
strong as when he
was a child. At 50
he was a worn-
out, broken-down
old man. To-day
he is in perfect
health, a good
deal of an athlete
and as young as
the average man
of 35.

All this he has
accomplished b
some very simpl)e' Swaford g6
and gentle exer-
cises which he practises for about ten min-
utes before arising in the morning. Yes,
the exercises are taken in bed, peculiar as
this may seem.

As Mr. Bennett explains, his case was not
one of preserving good health, but one of
rejuvenating a weak middle-aged body into
a robust old one, and he says what he has
accomplished, anyone can accomplish by
the application of the same methcds, and so
it would seem. All of which puts the Dr.
Osler theory to shame.

I haven’t room in this article to go into a
lengthy description of Mr. Bennett’s meth-
ods for the restoration of youth and the pre-
vention of old age. All of this he tells him-
self in a book which he has written, en-

HERE is no longer any occasion to
go hunting for the Spring of Eter-

titled “Old Age—Its Cause and Preven-
tion.” This book is a complete history of
himself and his experiences, and contains
complete instructions for those who wish to
put his health and youth-building methods
to their own use. It is a wonderful book.
It is a book that every man and woman who
is desirous of remaining young after passing
the fiftieth, sixtieth, seventieth, and as Mr.
Bennett firmly belicves, the one hundredth
milestone of life,

should read.
For the pur-
pose of spreading
broadcast t h e
methods of pro-
moting health and
longevity devel-
oped by Mr. Ben-
nett an interest-
ing eight-page
booklet which is,
in effect, a sum-
mary of his sys-
tem, has been pre-
pared by the pub-
Sanford Tene lishers of Mr.
Bennett’'s inter-
esting book—the Physical Culture Publish-
ing Company, 2904 T'latiron Building, New

York City.

This booklet they will send free to any-
one sufficiently interested to write for it.

The grandest thing in the world is Youth,
and it is one of the really great hardships of
life that “its beauteous morn” should pass
so swiftly and give place to old age.

For having solved the problem of pro-
longing youth during life, the world owes
Sanford Bennett a vote of thanks. Of
course there are those who will scoff at the
idea, but the real wise men and women
among those who hear of Sanford Bennett
and his return to youth, will most certainly
investigate further, and at least acquire a
knowledge of his methods.

Whea writing, plegse mention “Medeca Elestries and Mechanics.”
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ASK THIS MAN TO READ YOUR LIFE,

HIS WONDERFUL POWER TO READ HUMAN LIVES AT ANY SISTANCE
AMAZES ALL WHO WRITE TO NIM

Thousands 6f people in all walks of life have
benefited by this man’s advice. He tells you
what you are capable of, and how you can be
successful. He mentions your friends and
enemies and describes the good and bad

periods in your life.

His description as to past,
present and future events will
astonish and help you. All he
wants is your name (written by
yourself), your birth date and
sex to guide him in his work.
Money is not necessary. Mention
the name of this paper and get a
Trial Reading free. If you want
to take advantage of this speci

MODERN ELECTRICS AND MECHANICS

Vol. 28. No. 4.

wave length. This method cannot be
used to advantage on a tuning coil, but
shows excellent results when using a re-
ceiving transformer. When a variable
condenser of large capacity was shunted

-

rig! <

£an

offer and obtain a review of your
life simply send your full name,
address, the date, month and
year of birth (all clearly writ-
ten), state whether Mr., Mrs. or Miss, and
also copy the following verse in your own
handwriting.
“Your power is marvelous
So people write;
Please read my life,
Are my prospects bright?”

If you wish you may enclose 10 cents
(stamps of your own country) to pay postage
and clerical work. Send your letter to Clay
Burton Vance, Suite 720-A, Palais-Royal, Paris,
France. Do not enclose coins in your letter.
Postage on letters to France is 5 cents.

When writing, please mention “M. E. and M."

across the antenna and ground connec-
tions, the wave length of the circuit was
increased to 2,200 meters when an an-
tenna having a natural period of 480
meters was used. A remarkable increase
in signals was noted when another varia-
ble condenser was bridged across the
secondary windings, but at no time was
it so efficient as the connections shown
in Figs. 1 and 2.

It was noted that when a small Mur-
dock tuner was used, the antenna cir-
cuit could be tuned to 3,200 meters with-
out additional inductance and capacity.
The secondary circuit could be tuned to
1,750 meters.

As an experiment, a variable conden-
ser was shunted across the secondary or
detector circuit and was tuned with a
wave meter to 2,200 meters; likewise the
primary or antenna circuit. While a
‘Navy station using the above wave-

A
N

Pt

]
= e
3 r1g-2

el
ar

length was sending a message, the varia-
ble condenser was removed and the full
inductance of the tuner used in the sec-
ondary.- A trifle more inductance was
also used in the primary to make up for
the removed condenser., The signals
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SEND ME $10. IF YOU DARE!

Other electrical and mechanical workers and artisans in varous crafts have done so;
why not you? Here's the proposition: I own outright, free and ¢lear, with perfect
titles, several thousand acres of well-located land possessing productive soil in the
best part of the Famous Fruit Belt of Western Michigan. This 1 will sell you at
prices of $20 to $30 per acre, according to location, on terms as easy as $10 down
and $5 to $10 per month, with the understanding written right in the agreement’
that, you have till Dec. 1st, 1914, in which to inspect the lands I select for you,
and, if, after inspection, you want neither my selection nor anything else out of
several thousand acres to make your own selection from, THAT ALL MONEY PAID
ON THE PURCHASE PRICE WILL BE REFUNDED. There are no strings tied to this
offer which means what it says: YOUR MONEY BACK IF YOU WANT IT. If you
do not want it, someone else will recognize the splendid chance offered to get a fine
farm home at a profit. Every year the price advances and it is good enough for me
to hold if it does not sell. .

1 have accurate and com'rroholuivo descriptive matter which will be sent you free
on receipt of your name and address. 1 will treat you liberally as well as honor-
ably—in proof of which 1 have not foreclosed a mortgage nor dispossessed a pur-
chaser in 16 years, the length of time | have been in this work. Write today for
printed matter and map.

™ FRANK A. THOMAS

Resident Manager for S. S. THORPE
- CADILLAC, MICHIGAN

1007 Annual Income for Life

is the unusual opportunity that is open to a few investors in our BEARING
PECAN ORCHARDS.

A few 5 and 10 acre Pecan groves containing five and six year old trees
which five years from to-day should return you from 30% to 50% annually
and increase each year thereafter, and which ten years from to-day should
yield you 100% and over annually and continue during your lifetime and that
of your children and your great grandchildren. Far better than Life
Insurance.

THIS IS A GILT EDGED
INVESTMENT.—Absolutely safe
and unusually profitable. It will
yield a good income NOW. Yo Sty An-

IMMEDIATE ACTIOhN )
is necessary if you want to share in
these bearing orchards. Pape S S

Particulars of Our Monthly Imstallment Plan, showing how you
can purchase a Pecan Orchard on small monthly payments, earning
§ per cent. at the start, with principal doubling in value in §
years and providing for a permanent life income is given in

. New York. -
<& Without obligation on
my part, kindly outline
’ the best propositioa
you can offer me on a
. ‘planted Pecan Grove for an
¢ investment of about ..........
............ thousand dollars.

our pamphlet, “FORTUNES IN PECANS,” sent on
request. Name, «ooivenreennnnncnennnes
o
St. Andrews Bay Nursery & Orchard Co. oo Awwren -oooooooverrressnnen |

........................................

2180 Triaity Bulldlag 111 OROABWAY, NEW YORK

..........................................

When writing, please mention “Modern Electrics and Mechanics,”
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BRONZITE
THE PERMANENT GREEN PAINT

Use BRONZITE for all exterior
painting because it never fades
and wears longer than other
Greens.

BRONZITE is impervious to
chemical action; atmospheric con-
ditions; resists heat and is non-

COLONIAL WORKS

225 237 Norman Avs., Breskiy, N. V.

WHY buy at manufacturers’
priouwbenywanbuyn
your own price.
STOP Don't buy before you
—msmmmmm= have seen our cut rate

prices on all makes of typewrites.
Underwood, Oli L. C. Smiths, Remingtons,

Royal and other mnhm
oomc:’olowu $10. Emyoml",ﬂmn
GUARANTEED 2 years.

Write today. Dow't delay.
Owur free trial offer will inlevesf you.
All-Makes Typewriter Exchange Co.
155 N. Clark St. cago, 1L

et —mmemanm |
-

The Onnlm!h Automatic Transmitter combined
w':shoundnd ? and umm!n;f..t 8ends yo:tt tele-

messages at an' as an ex -
ator would. Five ctyru up. Circular lroep‘. oer

L“"" M. Co, 3934 Cortiondt St, New York
e

When writing, please mention “M. E. and M.”

AND MECHANICS Vol. 28. No. 4.

were strengthened very perceptibly, but
it will be noted that 2,200 meters wave-
length was used in the antenna, and
1,7%(: meters in the detector circuit.

e best results were attained when
one end of the Murdock tuner—any like
tuner would do—was removed and a
secondary with eight taps and wound
with No. 32 S. S. C. wire was inserted,
The taps were connected to two eight-
point switches, as in Fig. 3. The cou-
pling can be easily varied with these
switches without necessitating the mov-
ing of this coil. A’ variable condenser
was connected across the secondary
winding. This gave a range of 3,200
meters with the above mentioned anten-
na. This was found ‘o be ample for all
purposes.

With this latter arrangement, a Navy
station, 2,800 miles distant, could be

S

4
T
frg 3 can

heard quite early in the evening. If the
experimenter so desires, the condenser
readings can be calibrated when using
different taps on the secondary; the re-
sult being an efficient wave-meter. Dis-
tant stations, as well as one’s own, can
be tuned quite accurately with this in-
strument. The antenna and ground
should be disconnected when tuning
one’s own station, but for other stations
they should be left connected. Use as
few turns as possible in the primary cir-
cuit.

RENEWING WORN-OUT DRY
CELLS

Worn-out dry cells can he renewed to
almost their full strength by following
the directions given below :

The materials required are four or
mere fruit jars or glass bottles, ten cents’
worth of paraffin, ten cents’ worth of
rosin, and a little wood alcohol.

(Continued on page 317)



April, 1914. MODERN ELECTRICS AND MECHANICS 515

WIRELESS || TELEGRAPHY

RAILROAD -COMMERCIAL

Classes now forming for March 20th in -
T E L E G R A P H Y WIRELESS- RAILROAD-COMMERCIAL
MM‘“““""‘“"‘""‘ Lowest terms in New England, best instruction.
e Station compiate, Titon: O B All graduates are assisted to positions. Ideal loca-
ALL GRADUATES PLACED IN POSITIONS. tion, classes conducted under ideal conditions.

Call, write or telephone for further information to

NEW ENGLAND SCHOOL OF TELEGRAPHY

32 Warren Street, Roxbury District
BOSTON, MASS.

SEE THE
WORLD

Our Operaters are with the

MARCONI WIRELESS COMPANY
UNITED FRUIT GOMPANY
U. $. GOVERNMENT

Wireless, Railroad and Commer-
cial telegraphy. Day and Even-
ing. Low monthly rates.

CLASSES FORM MONTHLY
Open all Summer. Write for Catalogue
Special Rates $8.00 Per Month
“You Kaew Ua—Lot Us Know You"’

Correspondent Course

BOSTON SCHOOL OF TBLI!GIAPIIY PELABELPEIA SSROOL OF WIRELESS TELESMAPEY
18 Boylston Street 100 RO, MARIMY INLINS
000AD ond CHERRY STREETS PLABELPE. PR,

THEABARRETT’S
SCHOOL ‘of TELEGRAPHY

Commercial, Wireless and
Railroad Telegraphy :: ::
DAY AND EVENING CLASSES .

- 519-527 Courtlandt Ave., Tel. 1107 Melrose  N. Y. City
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See The
World and

MARCONI OPERATORS SEE THE WORLD

Tae e e Get Paid
ing places in South America, in Europe and elsewhere -
You caa readily train to become a wireless Fﬂrnﬂmg't

operator st our och Working day with
actual Marcoai instruments, the course is fascinating and as soon as you have finished and obtained
a government license we assure you of a good position.

Join the mext class — begianing mow. Write at

once for full infoermation and rates. Dea't delay.

MARCONI WIRELESS TELEGRAPH SCHOOL OF INSTRUCTION, 22V RONNECLANE

LEARN TELEGRAPHY FREE

We teach you by mail, Wireless, Commercial and Rafiroad
Telegraphy. Our course costs you nothing.
Write to-day for free . full detadls.

BROOKLYN TELEGRAPH SCHOOL
W.U. Telegraph B'Id’g. 313 Fulton St., Brookiyn, N. Y
Largest Telegraph School in the U. S.

THE BEST EUENING COURSE IN WIRELESS IN NEW YORK

If you live nearby and wish to hold your present position, while studying at might. Complete
- der a M

for a government license—un arconi
Day Ceurses ia erating and Coamstructioa
Evening Courses in I meering, Operating, and Drafting

[ )] h for Oporators
New cless in BM sterts soon.
Y¥.M.C. A. TELEGRAPH SCHOOL, 148 Kast 86th 8St., New York

TUNERS --TUNERS
GET ONE WHILE THE GETTING IS 600D

Bare wire wound—finely finished—a new and per-
fect slider on each instrument—short circuiting of
turns impossible—the best tuner ever offered at
exceptionally low prices. )

A stamp brings you our leaflet illustrating these
tuners and other good things in the wireless line.

THE WIRELESS MFG. CO.,  CANTON, ONID

NEWARK ELECTRICAL SUPPLY CO.
We sell EDERYTHING ELECTRICAL

Our Wireless Manual and Electrical Material Catalog GRATI1S
Write for it

281 MARKET ST. NEWARK, N. J.
If You Will Take Advantage of This Right Away

: mln .d%i:ﬂon to sen oGoAs ENERGY, _Khudb the‘ liveliest lﬂd' ynwdect fat '.Iun‘el
nterested in gas engines, for one year, we will send you free s of ow to Rum an
Install Gasoline Engines.”  GAS ENERGY covers the Stationary. Portable, Automobile,
Marine, Aeronautic, and Producer fields in a way that no other paper d::a. ust send 80c.

and we will enter bseri; £
h%“sbmﬁoned° your sul ption for & year mail you gratis

GAS ENERGY CO., 22 Murray St, NEW YORK CITY

When writing, please mention “Modern Electrics and Mechanics.”

.
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(Continucd from page 514)

The first thing to do is to prepare the
jars—quart fruit jars are the best for this
purpose, but bottles will serve in the ab-
sence of the former. Since the jars and
bottles have necks that are too small to
permit of inserting the dry cells, it is
necessary to cut them off. This is easily
accomplished by following the various
instructions that have been published
from time to time in MobERN ELECTRICS
AND MECHANICS. A simple procedure is
to wrap a string several times around the
portion of the bottle that is to be broken
off and soak it with wood alcohol. The
string is then ignited, and after it has
been almost entirely consumed, the bottle
is plunged into cold water. The bottle
will be broken off at the point where the
string was tied.

The next step is to slip off the covering
from the dry cells and bore a number of
holes in the zinc covering. If the holes
are carefully punched, the results will be
equally satisfactory, but it is essential
that the zinc should not be driven into
the holes so as to short circuit the inner
sections of the cell. The holes should
not be spaced more than 1% inch apart,
and not too close to the top of the cell.
A solution of sal-ammoniac is then pre-
pared : special care being taken to break
up the sal-ammoniac so that it will be
thoroughly dissolved. A dry cell is then
placed in a jar and melted rosin poured
around it so that the cell will be firmly
held to the bottom of the jar. The sal-
ammoniac solution is then poured into the
jar until it is within 1 inch of the top.
The cell will at once begin to absorb the
solution through the holes. It should be
left soaking in the solution for at least
24 hours, and if the solution is then con-
siderably absorbed; pour in enough more
to fill it up to within 1 inch of the top.
The final work consists of pouring melted
paraffin on top of solution so as to
form a solid coating which prevents the
solution from being accidently spilled.
This also enables the cells to be handled
more readily.

At an expenditure of 35 cents for ma-
terial, it is possible to renew eight drv
cells. This method is quite economical
and will be found verv useful by experi-
menters using dry cells.

Contributed by

Harold Rice.

MODERN ELECTRICS ANi) MECHANICS

Beginning April First, BRANDES “Su-
perior” headsets will be furnished with
solid German silver headbamds which
will be stamped

“SUPERIOR”

C. BRANDES, INC. N. Y.

Look for this mame. It is put there
for your protection as well as ours.
The price remains at FIVE DOLLARS,
complete.

Send stamp for descriptive matter.

C. Brandes, Inc.
3 Liberty Street, NEW YORK

AGENTS

Pacific Coast—Aylsworth Agencies, 149 New Mont-
gomery St., San Francisco.

Chicago—Winger Elec. & Mfg. Co., 718 So. Dear-
born St.

Australia—G. C. Hamilton, Ltd., 177 Elizabeth St.,
Sydney, N. S. W.

When writing, please mention “M. E. and M.”
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S T e
Wireless Telegraph Contest

The ereless Statlon and Laboratory contest is a regular monthly feature.
The best photograph submitted each month is awarded a first prize of Thrce
Dcllars; second best, Two Dollars; third best, One Dollar.

518
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The description of a station should not exceed 250 words. Write on one
side of the paper only, using as many separate sheets as are necessary. De-
scriptions should be written in ink—not pencil. Typewritten descriptions using
double spacing are preferable to any. It is advisable to send two prints of the
photograph whenever possible—one toned dark and the other light—in order to
permit of choosing the one best adapted for reproduction. Prints should be
sharp and distinct.

This competition is open to all, 1rrespect|ve of whether they are subscribers

or not.

A e O 2

FIRST PRIZE

The following is a description of my
wireless station used at the St. Charles
College, Grand Coteau, La. The two

STATION BUILDING, POWER HOUSE AND BASE
OF TOWER

neat looking buildings are the sending
and receiving station, and the power
house. The tower in the background is
115 feet high and supports the aerial on
one side, while the other side is sup-
ported by an iron pole 40 feet above the
main college building, making a total
height of 125 feet. The aerial has a
stretch of 250 feet and comprises four
phosphor-bronze wires spaced 32 inches
apart. Its natural wave length is between
480 and 515 meters. This, of course, is
far above the amateur’s allowance but
this station is of the class known as
“Special Amateur,”” so that I am only re-
atricted to the 600 meter limit.

The power house contains a 2 kw.

alternating current dynamo with a direct
current %5 kw. exciter. The switchboard,
which is not visible in the illustration, is
provided with a Weston ammeter and
voltmeter, as well as two rheostats that
control the fields of both dynamos, to-
gether with three switches so arranged
that the combination of any two will de-
liver A. C. or D. C. as desired. Each
dynamo is belted to the same pulley of a
513 horsepower gasoline engine for the
purpose of throwing off the belt of the
alternator when the direct current is only
needed for scientific experiments.

The receiving set was bought from the
Murdock firm and forms quite an effi-

GASOLINE ENGINE, ALTERNATOR AND EXCITER

cient unit. It consists of a tuning trans-
former, variable condenser of the slide
type, placed in series with the primary
of the tuning transformer, and another
variable condenser employed in connec-
tion with the secondary.. A silicon de-
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Have You Seen Our New 325 Page

Electrical and Wireless Catalog?
It Is A Record Breaker!

What the Catalog contains—

125 pp. Wireless apparatus. 35 pp. Motors. 6 pp. Launch lighting sets.
10 pp. Wireless materials. 12 pp. Miniature lamps. 5 pp. Shotguns, rifles, etc.
s pp. Transformers 7 pp. Flashlights. 8 pp. Pocket knives,

: " 5 pp. Massage vibrators. 12 pp. Victrolas.
5 pp. Storage Batteries. 18 pp. Miniature railways. 12 pp. Radiopticans.
15 pp. Telegraph appa- 4 pp. Electric light plants. 22 pp. Electrical and me-
ratus. 10 pp. Ammeters, voltmeters. chanical books.

THE WIRELESS SECTION is four times as large as most exclusively wireless
catalogs, and contains diagrams and complete instructions for erecting and operating small
radio equipments of every type.

Anything Electrical or Wireless at Lowest Prices

We reproduce below a few of the many letters which have recently been received.
We have large numbers of others equally enthusiastic about our goods.

A patron in India writes: Many thanks for your up, and any one interested in “‘anything electrical”
beautiful and educational catalog. It does you much should have it

credit and is indeed fit for the table of a king. It From another patron: I am greatly pleased with

is an exquisite production. X your new edition. It is truly a work of art in the
A gentleman in the West says: Just received catalog line.

your mterb catalog. It is better than a $10.00 From another: It appears to me that you have

text book. incorporated in your catalog the cream of all other

Another patron writes: It is certainly well gotten  catalogs combined.

This catalog will be mailed upon receipt of 6c., stamps or coin, which may be deducted
from first $1.00 order. Cost of publication and low prices prohibit distribution to other
than those really interested.

The New Compressed Air
- Spark Gap

- ‘.
Have you read the article about it in last month’s Modern Electrics & Mechanics? We have
the exclusive distributing agency for this new invention from which such remarkable results
are being obtained. Repeated tests have proven it capable of increasing the efhciency of any
ordinary type of wireless transmitter from 50 to 9o%. Ask for special descriptive circular.

Dealers Attention—We are u’""c‘ to quote liberal terms om this in-
strument to lve dealers. rite ws at once and be first in yowr field.

fe an assurance of perfect satisfaction. Our emor-

Our Guarantee gsie Swifzts s st St o 55 shins om0

The J. J. Duck Company
432434 St. Clair St. Toledo, O.

When writing, please mention ‘“Modern Electrics and Mechanics.”
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The First Necessity

for successful
Wireless Tel-
egraphy is an
efficient in-
strument.

are the result of
scientific design
and careful con-
struction. Con-
nect direct to
A. C. main§;
equi wit

flexi Kzedim pe-
dence. 5,000,
10,000 and 20,
009 volt stand-
ard types, spec-
ial windings to
order.

Thordarson Elec. Mfg. Co.

509 South Jefferson Street, Chicago

EXPERIMENTERS-
ATTENTION

Buy wire direct from manufacturer and
wind your own wireless and other coils.
We have a small stock of old formula wire
which we offer at following prices:

No. Perlb. No. Perlb. No. Perlb
14— 22¢ 15— 22C 16— 22c
17— 23 18— 23 19— 23
20— 24 21— 25 22— 26
23— 27 24— 28 - 25— 29
26— 30 . 27— 31 28— 33
29— 35 30— 38 31— 4
32— 48 33— 35 34— 60
35— 65 36— 73 37— 95
38—1.035 30—1.40 40—2.00

Cash with order and no order taken for
less than $r.00. Add postage.

We make high grade Enameled Cotton
and Silk Covered Magnet Wire.

AMERICAN ENAMELED MAGNET
WIRE COMPANY

Muskegon Michigan

When writing, please mention “M. E. and M.”

Vol. 28. No. 4.

tector is used. The telephone receivers
of 2,000 ohms complete the receiving set.
I have received with this set for a period
of three years with perfect satisfaction.
Lately, I have added a loading coil and
with it I find it quite easy to get stations
of from 2,000 to 4,000 meters wave-
length. I am somewhat skeptical as to
the achievements of some of our ama-
teurs with their home-made sets, cover-
ing, as they claim, thousands of miles—
or imagining that they do. The best I can
do under ordinary circumstances is to
read NAR which 1s 720 miles distant.
The sending unit consists of a 2 kw.
110 volt A. C. generator, delivering 18
amperes into a Thordarson 2)% kw.
transformer, especially made for my set.
It steps up the voltage to 20,000 volts.

VIEW OF THE SENDING AND RECEIVING
INSTRUMENTS

The current is broken by a Murdock ro-
tary gap. The condenser is of the salt
water type and is located in back of
transformer. It consists of 36 quart bot-
tles, adjustable in sets of three by means
of sliding rods. A transformer of my
own design is seen above the table. A
six pole switch connects the secondary
to the aerial, while the main current is
broken by a 30-ampere Clapp-Eastham
key. A kick-back preventer is used. [t
consists of three graphite resistance rods
and two fuses. On the marble table can
be seen a Murdock wave-meter combina-
tion. In actual operation the sending
outfit registers a wave of 5§51 meters, but
the oscillation transformer can bring this
up to 600 by connecting to peints marked
on the copper strips.

This 2-kw. set is principally intended
to establish communication between St.
Charles College and the Scismological
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The Improved R. ). 4 De Forest Audion Detector

Licensed for private, amateur or experimental use only. The only amateur.Audion Detec-
tor manufactured under the patents of Dr. Lee de Forest.

Mamnufactured by the

RADIO TELEPHONE & TELEGRAPH CO.
309 BROADWAY, NEW YORK

No other Detector on the market will compare with it

at any price.

Renewal Audion bulbs may be secured, in exchange for
old or broken ones, for $8.60 and $5.00 each.
are tested before shipment, but the “X”

bulbs

rade, or $5.00

bulbs, are tested for the maximum possible sensitiveness.

th the Audion you can easily increase your range from

50 to 100 per cent.

The J. J. Duck Com 3
Gc;. JS.J Saunders &”Cl:)?.
J. H. Bunnell & Co., Inc.,
ghn Y. Parke & Co.,

Toledo, Ohio.
Boston, Mass.
New York City.
Philadelphia, Pa.
Eastham Co., Cambridge, Mass.
J. Elliott Shaw Co., Philadelphia, Pa.
Manhattan Electrical Supply Co., New York City.
McCreary-Moore Co Kansas City, Mo.
Ralph Krows Electric Co., Seattle, Wash.
C. %undes. Inc., New York City.

Superior Wireless Instrument Co.,
Adams-Morgan
F. B. Chambers & Co., lgh

The
. Al
Rogers

Stanley C .
\gloodill &eﬁul:n E:gtric Co.

Harry W.
Newark Elec. Supply Co.,
Aylsworth Agencies Co.,

Price $18.00

The de Forest Audion Detectors and Rulbs may be ob-
tained from the following aau

distributors.

%uﬂnlo.u N. }’ N.J
0.y pper Montclair, N. J.
i?:delohia, Pa.

alem, Mass.

Moore,
Electric Co.,
Reinhart,

utley, N. J.
Toronto, Ont., Canada.
* Scranton, Pa.
Newark, N. J.
San Francisco, Cal.

GET LONG DISTANCE

Fixed Receiving Condenser

This is the most efficient and unique
fixed receiving condenser on the market.
It is of the rolled type contained in a nick-
eled brass tube mounted on hard rubber
2 x 4 inches. There are four binding posts
—two for the receivers and two for the
instruments. This simplifies the connec-
tions to a very great degree. .

Improve your receiving range by using
one of these very efficient Long Distance
Receiving Condensers. :

Price $2.00

McCREARY - MOORE COMPANY

Hall Bidg. Kansas City, Mo.

RESISTANCES

For Wirsloss, Telograph and Tolophens

And for all other purposes.
Connect your induction coil
or transformer on any light-
ing. or power circuits.
Cheapest and best made.

For Rheostat or Heating
purposes. Perfect radiation.

Net type. 0.5 to 15 amps.

Have You Seen the Dubilier
Radiator that Sells for $5.00?

Send for Catalog

Wireless Telephone Transmitters

Heavy Current Commercial Type, $5.00
Slightly Used, $2.50

Have been used to transmit the voice
500 miles. Single transmitter good
for 50 miles.

DUBILIER ELEC. CO,, Inc.
63 Fiith Ave., New York, N. Y.

Manufacturers:- Heating, High Frequency,
Wireloss, Medical and other Apparatus.

When writing, please mention ‘“Modern Electrics and Mechanics.”
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BARGAINS

We overstocked, and want to clean up the fol-
lowing strictly new, first-class material:

Electoy Miniature Railways, 88%4% off.
Best made, nicest looking and running six volt,
third rail material. Always sells at list
price. Pamphlet on request.
Tungsten Bulbs, 26¢c each
6 volt, 4 c.p.—Miniature Candelabra,

: or Edison Base.
Tantalum Bulbs, 16c each
8%, 8%, 4, 4% and 6 volts, Miniature Base.
Flash Lights—Shaw Coat Pocket type,
usually $1.50. Now complete with
Bulb and Battery, 65¢ each
Medical Coils
A good, strong coil, with handles and box for
cell, with switch. Cﬂenp, but good and strong
(cells not included).
Coil for one dry cell.....ouves 80¢c
Coil for two dry cells........ 8¢
Metal Telephones—Sold Everywhere
at $2.00—Our Price $1.65 each
Enamel Wire, No. 33, 43c 1b.; No. 34,
46¢ 1b.; No. 28, 62¢c 1b.
No. 14 Aluminum Wire for aerials,
Send us inquiries for any wireless or electrical
goods you need this month. We will quote attrac-

" ELLIOTT SHAW €O,

632 Arch Streot Philadelphia

Holtzer-Cabot
Radio- Receivers

Talk with any operator who is using
them—you're sure to find him en-
thusiastic.

Send for Booklet 20E3

The Holtzer Cahot Elec. Co.

BROOKLINE, MASS.

Chicage Now York Baltimere

When writing. please mention “M. E. and M."”

i

Vol. 28. No. 4.

station at Loyola University, New Or-
leans, La.

Actual tests of the efficiency are go-
ing on now between the naval station at
New Orleans (NAT). Although the
writer has communicated with Galveston,
(WGV), 275 miles away, he is not pre-
pared to state the maximum possible
range with the set.—P. J. Philippe, S. J .,
St. Charles College, Grand Coteau, La.

SECOND PRIZE

The accompanying view shows my ex-
perimental ‘“radio” instruments, all of
which are of my own construction with
the exception of the spark-coil, ‘phones,
and primary switch.

The transmitter (at the far end of the
table) consists of a 1-inch coil, condenser
in oil, zinc gap and spiral coupling coils.
The ebonite switch, to the left of the
switchboard, throws into service a high

WIRELESS STATION OF RAYMOND EVANS

note buzzer, which is very handy for
short distance work. The marble switch-
board contains the change-over switch,
aerial tuning lamp and the earthplate.

For receiving I use a box tuner which
contains four variable inductances, 15
fixed condenser units and a variable ro-
tary plate condenser ; in con junction with
iron pyrites or galena and a pair of 1,00¢
ohm ’phones connected in series.

With the above set I get all the Com-
monwealth and New Zealand stations be-
sides many others. I occasionally hear
Macquarie Island (MQI). This is a low
power station and is about 1,300 miles
distant. I also hear MAL, which is
Mawson’s Base in Adelieland.

My sending range is up to about 20
miles. It might be of interest to the
readers to know that the wireless ama-
teur in Australia is very much in evi-
dence. Tn Svdney alone, there are close
on a hundred. All of these are licensed
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The Grant Recewer

Has no equal for long distance work.

sensitive and scien y correct.

Head Band weighs only 3 ounces. Con
receiver by non-conducting flexible
Perfect insulation; no to operator.

Magnets can be adjusted very close to di
insuring least magnetic leakage.

Buy No other Receiver until you get our
booklet A, fully describing the “Grant.”

Price, Complete Set as §
illustrated herewith

We make a full line of Witeless insttuments.
Desctiption mailed on tequest.

The Grant Electric Co.
813 Prospect Ave.

Cleveland - - Ohio
Bostea Variable Coadenser, 85 Plates........ .. $8.78
- Det tion base.... 1.76
“ nmu:";i.ﬁ'a" Fewer. 111
-k o, er RDTISISIVSTISY l.“
“ ack ‘Gag, ‘606 "Ainio Il . e 1
Your money back on these goods if not satisfied.
Alse Bosten Ageat for Elec. Imp. Oe.
Mashatten Spark Colls Eloctric Supplies and Flashiights
M. MUELLER
18 Devoashire Street, Bosten
1
PERIAL
TECTOR
detector made for *
iateur_ use. Is
»untedona od
re base. the
»et sensitive adjust-
:;ce of any”detector )
’ Our DETECTORS are cuammod to give
M‘-lﬁ. l'ull Satisfaction or Money Idundo‘:lvj
Buy the raw material and make your own instruments. Al P::g ;M.YOUOV l-lﬂw: - : w
Send for Catalogue K 4. h;.u’.';" vpe, Yollow Lacquer, 138
Iimperial Electric & Mfg. Co. aew SEND FOY CIRCULARE - %

When writing, please mention ‘“Modern Electrics and Mechaaics.”
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The Experimenters’ Supply House

Ths best advertissment for the Amoco Loose Coupler are the bundreds of
well satisfied customers who have declared it is

THE MOST SERVICEABLE AND EFFICIENT LOGSE COUPLER ON THE MARKET
[

ADAMS-MORGAN CO. A

Box 72d
assemble, with blus print.....$3.50 With primary and sessadary weund, $4.28. Upper Montclair, N. J.

semwmtm]  All for One Dollar

e The Four Best Handbooks onWireless
and a 224-page Electrical Dictionary

The information contained in these books will enable
anyone to construct the most approved Wireless Tele-
graph and Telephone Apparatus and show you how to
operate it with the most efficiency. Look over the
contents below and send us a Dollar Bill today.

THE WIRELESS TELEPHONE
80 Pages B

y H. GERNSBACH 57 Illustrations
Written for the student and experimenter and those engaged in
research work in Wireless Telephony. Describes all the present
systems and inventions, also contains complete directions for
constructing a simple Wireless Telephone. Price 25¢c.

HOW TO MAKE WIRELESS INSTRUMENTS

96 Pages 75 Nlustrations
A treatise by 20 wireless experts for the experimenter and ama-
teur, contgining complete directions for making a ‘“Two Mile
Wireless Set,” also numerous approved Wireless Apparatus for
both high and low power sets. Price 25c.

WIRELESS HOOK-UPS

96 Pages By G. E. RUDOLPH 160 Hook-Ups
No matter what instruments you have, you will find a perfect hook-
up that works in this book. Directions are also given wherever
necessary. It will enable you to get better results from your appar-
atus and to cover much greater ranges. If you want to get the
most efficiency from your station you need this book. Price 28¢c.

CONSTRUCTION OF INDUCTION COILS
AND TRANSFORMERS

96 Pages By H. W. SECOR 72 Hlustrations
Describes fullf' the design and construction of various sized
Induction Coils and Transformers. Price 25¢c.

HANDY ELECTRICAL DICTIONARY

Contains definitions of 4800 words, terms and phrases used in the
electrical profession, also various circuits and wiring diagrams.
Just fits the vest pocket, where it is always ready to assist you in
solving any perplexing problem that may come up. Price 50c.

SPECIAL OFFER: $1
All Five Books Prepaid

. . 32 UNION SQUARE
Modern Publishing Co., *xew vorccrry
When writing, please mention “Modern Electrics and Mechanics™ '

-~
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by the Commonwealth Government and
are allowed wavelengths up to 250
meters.

I obtain many useful hints from Mob-
ERN ELEcTRICS AND MECHANICS and I
never miss a copy.—Raymond Ewvans,
Sydney, N. S. W., Australia.

. — —

THIRD PRIZE

In the accompanying illustration are
shown the instruments used in my
station.

The transmitting end consists of a
Clapp-Iastham  rotary quenched  spark
set and, with the exception of the key.
is all mounted on the upper scetion of the

WIRELESS STATION OF WM. H. ALLISON

table. The key is mounted on the left-
hand side of the table near the switches
and the protective condenser, making the
A. C. wiring very compact and keeping
it away from the receiving apparatus at
the right.

The receiving set, which is contained
in the small case, consists of a Blitzen
receiving transformer, three rotary vari-
able condensers, three fixed condensers,
galena and audion detectors, a switch
for connecting to either detector, and
Pickard adjustable-magnet type receiv-
ers. The large case in the rear contains
a loading coil as well as flashlight batter-
ies for the audion,

MODERN ELECTRICS AND MECHANICS 525

IMPROVED DETECTOR|

ENBORSED BY COMMERCIAL WIRELESS OPERATORS

This detector has a genuine bard rubber base—
not composition. All the e:rt are of brass, at-
lncuvely und durably nickel-plated. Tension at

Yomt of contact can be instantly varied by a
mnp turn of knurled rubber lknob. Post is
pivoted and cup is rotatable so as to enable every
portion of crystal to be reached. Postpaid, $3.00,

A. H. Grebe & Company

10 VAN WYCK AVE.
RICHMOND HILL, N. V.

You like to do thin

make things, don’t you?
delight in experimenting—inventing
perhaps. Surely you will want

‘EXPERIMENTS

By Philip E. Edelman

—the new book that takes you into the very inside
of experimenting—the successful methods—the most
spectacular physical and chemical effects. “Home Elec-
tric Welding” and “Making a Modern Wireless Out-
fit"” are but two of the many sub)ects - -
presented.  Then there are working ,

directions and practical “how to do » $ .oo
it” data—needed by every practlcal "
worker. erer
Easy to understand and apply, re- , (Mul today
quiring no expensive equipment; and save 33}

per cent.)

above all, interesting and new,

this book will be :ndnspensablc Nr, Philip £, Edeiman
to you, South,
Present indications are that l Nisnsapells, Mise.

the edition will be sold out # Sir: 1 am enclos-
before publication—yau may p . ing $1.00 as ent
not be able to get a cofy ull at 'DeClﬂ pre-

if yow wait any longer. .,g“"““,“&‘;, psre‘::l ~

me a_cof of “Experi-

’ml’ t. Edeiman, , m}tl." & 2“?’ soon as
Misneapells, Misa. .
Publisher of “Experi- / rchindet ] o it

tons,” $1.50 postpaid ") Address oonoiineinn.

When writing, please mention “M. E. and M.”
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WIRELESS- BARGAINS

We have purchased the entire stock of raw and finished material
of the Etheric Wireless Mig. Co. and offer these goods at 28 cents

on the dol'ar.
No. 125, TUNGSTEN NICKEL
VEST POCKET FLASHLIGHTS

with Tungsten bulb and Ever-
ready battery, complete - - 65c
Extra bulb, 28¢c. Extra battery, 28¢

THIS 50c POCKET CIGAR LIGHTER

Turn the wheel. Flint good for
5,000 lights. (2 for 25¢), or
each ST 16e

C. -
New Flints, 5¢ 6 for 25¢

No.10. TUNGSTEN FLASHLIGHT
N

\ 6 inches long.
\ I P asp ll Complete - 90c
=Y ' e f Extra Battery  28¢
Extra Bulb - 28¢

!
ETHERIC WIRELESS DETECTOR .
aeTecTen sTA

Regular Price $2.00. Bargain Price soc

Waestern Agents for ELECTR
PORTING CO. on Wireless Goods.
Same Catalog. Same Prices. E. I
Co’s. Wireless | 1 (num.
bers from 1 to 20 and cover) furnished
purchase. Th

!

»

with each $1.00 3 e com-
plete set with $20.00 o:d;:a rect
Bend do in qucr::l’;:ial. and lesson m“ L roain &

LA SALLE LIGHT Co.

ormer of And Light & ialty Co.
134-136 N. La Salle St., Chi (Opposi

City Hall)

m MODEL ENGINEER
AND ELECTRICIAN

Edited by Percival Marshall, A. I. Mech. B.
Published weekly at London, Eng.

The paper which tells you how to make
model locomotives, steam and gas engines,
aeroplanes, motor cycles, boats, dynamos,
motors, colls, batteries, wireless apparatus,
and everything mechanical and electrical.
Just the paper for the man or boy with a

workshop. It is written by experts, and is
read by scientific amateurs and profes-
sional mechanics and electricians all over
the world. It has thirteen years’ reputa-
tion for high-grade instruction im the
theory and practice of small power en-

Every issue is fully illustrated.

Single copies 8 cemts. Annual subscrip-
tion thres dellars postpaid. )

Sole Agents for U. 8. A. and Canada.

SPON & CHAMBERLAIN

123G Liberty Street
NEW YORK

\When writing, please memtion “M. E. and M.”

Vol. 28. No. 4.

My aerial is of the inverted “L” type
and is 60 feet high and 60 feet long. It
is composed of four wires spaced three
feet apart.

Al wiring in hoth receiving and send-
ing circuits is done with stranded wire of
a suitable gauge.—Wm. H. Allison,
Horcester, Mass.

HONORABLE MENTION

A photo of my wireless station is here-
with submitted for entry in your wireless
contest.

The transmitting instruments consist
of a 1%-inch spark coil, helix wound
with No. 10 copper wire; glass plate
condenser, zinc spark gap, heavy key,
and all necessary switches. The power
used is supplied from two 6-volt 60-
ampere-hour storage batteries.

For receiving I use a loose coupled
tuner, silicon and iron pyrite detectors,

WIRELESS STATION OF F. W. BURGESS

two fixed condensers, and a 3,500-ohm
headphone. The D. P. D. T. switch
mounted on the board at the back of
table is employed as a change-over. I
also have a buzzer for testing the de-
tectors.

My aerial is composed of two No. 14
copper wires, 150 feet long, on 12-foot
spreaders, and is suspended between
masts 55 feet high.

I have had excellent results from this
set, having heard two New Zealand sta-
tions, both over 1,000 miles distant, as
well as many others in Australia, and
on board steamers. Nearly all of the
above instruments are home made. Call
letters, XDA.—F. W. Burgess, Wagga
Wagga, N. S. W., Australia.
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MURDOCK APPARATUS

CONSISTENTLY AND PERMANENTLY GOOD

From the mast-high wires of far off ships, from the tall towers of distant land
stations, from the modest antenna grids of nearby amateur installations, over the
waters of the seven seas, and from the four quarters of the globe, the surging
trains of ether waves speed to you, to be transmuted into the intelligible signals
of the telegraphic code.

Have you the RIGHT apparatus, surely to capture the fading energy of the
far-flung wave, positively to abstract from space the feeblest of the speeding
signals, unmistakably to register in your eager ears the clear-cut, sharply defined
dots and dashes?

The MURDOCK set, shown above, is a beautifully compact combination of
splendidly constructed instruments, permitting the sensitive reception of wireless
signals with the ease and rellabnhty possible only with the RIGHT apparatus, the
kind YOU should have.

The set includes: a receiving transformer, a load
ing inductance, two variable condensers, a_switch
for changing upwty cnrcmu, a silicon detector
with a fixed a test b for detector
adj on a mlhonny base, and
correctly w:red ready for use. he price quoted
includes a pair of 2400 ohm double head receivers

Price, complete, $50.00, with cover, $55.00

A copy of our Catalog No. 12, descriptive of a very high grade line of
apparatus, will be sent upon request.
READY MARCH 20
THE MURDOCK LOGBOOK

‘Keep a permanent record of your station’s work in this convenient
book, 120 pages, 9 x 6 inches, full cloth cover, only $.28.

WM. J. MURDOCK CO.

40 Carter St.,
CHELSEA, - - MASS.
680 Heward St., San l’nubeo

MURDOCK APPARATUS SOLD BY

with rubber covered headband and silk cov-
ered cord. With this equipment, signals should
be received from high-power nmom over dis-
tances of from 1000 to $000 miles, depending
upon the loeatiom of the set, and th
of the anteana to which it is connected.

+ tad

The Rogers Electrie Co.,
148 Queen 8$t., West,
Terente, Oanada.

The J. J. Duck Co.,
4833-434 8t. Clair St.,
Toledo, Ohio.

When writing, please mention “Modern Electrics and Mechanics.”
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Questions and Answers

department.
all inquiries.

by mail.

=

Questions and queries pertaining to electrical and mechanical sub-
jects and of gencral interest to all readers, will be answered in this
Name and full address of the sender should accompany
Questions that are not deemed by the editor to he of
general interest, will not be published and no answers will be given
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DYNAMO.

(37) H. H., Monticello, Minn., writes:

Q. 1.—He has a 5 kw., 115-125 voit, 33 am-
pere cirect current dynamo that is used for
operating a moving picture arc lamp and some
incandescent lamps. In spite of being driven
at full speed the machine does not seem to be
capahle of carrying its expected lond. How
many 20-watt tungsten lamps should it light?

A. 1.—Five kilowatts at 125 volts means a
“current of 40 amperes, so if you have diffi-
culty in getting 33 amperes, the machine is
certainly not up te its rating. Unless the field
maguets at piesent do not overheat, we would
advisc you to increase the speed. Perhaps the
machine has a compound field magnet wind-
ing, but fcr some purpose, as for safetz in
storage hattery charging, the series coils have
been intentionaily short-circuited. If so, re-
niove the “iumper.” If armature does not
scricusly heat, you may safely demand more
current. We do not know how many amperes
the arc lamp requires, but with the full sooo
watts zvailable, the machine should operate
230 cf the incandescent lamps.

() 2--What is a good book to follow for
wiring one’s own house?

A. 2—See the book entitled “House Wir-
ing” by I'oppe, advertised in this magazine.

AERIAL.

(38) J. W. H,, New York, asks:

Q. 1.—I understand that the distance be-
tween wires in an aerial should not be less
than onc-fiftieth of their length in order to
get the best results. Is this correct?

A. 1.—In order to get the separate effect
of each wire the distance between wires should
be as large as convenient, but in any case
should not be less than one-fiftieth of the
length of the span.

Q. 2—1If an acrial is constructed with three
wires each fifteen feet long and the wires con-
nected together at the end where the lead
in is connected, will the wave-length be great-
er or less than one in which the wires are
connected in series? That is, the open end
of the antenna would come on the same
spreader as the lead in. Would the wave-
length of either of these be greater or less
than a single wire forty-five feet long?

A. 2.—The single wir: would have the great-
est wave-length and the one where all of the
wires are connected together at the end of the

lead in would have the least wavc-}ength.

BELT.

(39) J. K, New York City, asks:

Q. .—Why does a belt run off the pulley
when the load is applied?

A. 1.—Apparently the pulley has a straight
instead of a crowned face. Try a straight-
edge on it to ascertain the truth. If it is
crowned, perhaps the angles are not equal.

Q. 2—What is the purpose of “Commutat-
ing poles” in direct current dynamos?

A. 2—When current flows around the arma-
ture, the iron core is magnetized in a direc-
tion cross-wise to the regular field. This dis-
torts the path of the lines of force. resulting
in sparking at the brushes. By putting on
these auxiliary poles, and energizing them by
connecting. their windings in series with the
armature, a cotinter or corrective magnetism
is set up.

Q. 3—Is braking of printing press and ele-
vator motors effected by short circuiting the
armature through a resistance?

A. 3—Yes, for this method can produce a
much more gradual retardation than the me-
chanical friction type.

SERIES CONDENSER.

(40) H. T. Van Patten, Washington, asks:

Q. 1.—In the August issue of the Electrician
and Mechanic, in the answer to question 2085
it is stated that a series condenser will not
reduce the wave-length of the antenna. From
the articles that have appeared from time to
time I have always understood that a series
condenser would reduce the wave-length. It
certainly would appcar so from the considera-
tion of the formula for two condensers in
series. Was this an error?

A. i.—The question you quote does not say
that the wave-length cannot be reduced by the
addition of a series condenser. In this par-
ticular case it was preferable to change the
antenna rather than put in a condenser to
bring down the wave-length, A long antenna
with a series condenser will not radiate effec-
tively when it is necessary to make large
changes in the wave-length. You are correct
in the statement of the formula. Two con-
densers in series will have a smaller capacity
than either alone.
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Q. 2—Is a tikker detector more sensitive
than the perikon or electrolytic detectors?

A. 2.—It has been generally considered that
the perikon was the most sensitive of the
threc named, but very long distance work has
been done with 1 tikker detector which would
indicate that it is very sensitive. Its method
of operation is entirely different from the
perikon.

Q. 3.—Would the gas furnace described in
the July, 1913, Electrician and Mechanic pro-
duce heat enough to weld iron?

A. 3—Only in small pieces.

BELL RINGING TRANSFORMER.

(41) G. M,, La Salle, Ill., writes:

Q. 1.—In a high school building ten bells
are commonly operated in series from bat-
teries, and asks if they can be successfully
run by use of a transtormer on the regular
lighting circuit.

A. 1.—Bell ringing transformers are now
largely sold by electric lighting companies, and
you will receive reliable information by in-
quiry of your local office. Of course, to show
an economy over the use of primary batteries,
they must be made with reference to well-
known principles of design. One manufac-
turer is the Packard Electric Company of
Warren, Ohio.

Q. 2—In the ordinary formula for the nu-
merical value for “L,” the coefficient of self-
induction, are the dimensions to be taken in
metric units and what is the value of the per-
meability ?

A. 2—If no iron is used, the formula does
not involve the permeability factor, for with
air the value is unify. All you have to do is
to measure the coil in centimeters, but the for-
mula is true only for coils that are long as
compared with their diameter. For iron cores
and closed magnet circuits, the permeability
may be taken as 1000, and only such a num-
ber of ampere turns employed as wili keep the
iron within this limit.

TYPE OF AERIAL.

(42) John K. Parker, Texas, asks:

Q. 1.—Which type of aerial is preferable,
the horizontal or vertical, for amateur use?

A. 1.—If transmitting and receiving are
both to be done the vertical will give the best
results. This is because it has the shorter
wave-length.

Q. 2—Will galvanized iron wire give satis-
faction?

A. 2—So long as it is well galvanized it
will be satisfactory, but it is best to avcid the
use of iron antenna wires.

Q. 3—Which is the best for aerial con-

struction, copper, aluminum, or phosphor
bronze? .
A. 3—The phosphor bronze is the best be-

cause of its high_tensile strength. For ama-
teur use, copper is entirely satisfactory.

BERLIN CONVENTION.

(43) I R. Tolmie, Washington, asks:

Q. 1.—Does the Marconi company still sell
apparatus? If so, where can I purchase this
apparatus?

A. 1.—The Marconi Company of America
usually has apparatus which it sells. Write
to them at their New York office.
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If You Are Looking for Reliable

and Well Made Apparatus or Parts
GET OUR CATALOGUE

It is the most complete up to date edition of its kind published. Here are some
of the reasoms why YOU should buy our apparatus.

Practiecally everything we use except We use only the best materials de-
raw materials is made in our own signs and worknu-helx. Every in-
up-to-date plant. strument is fully test separately.

We fully guarantee each instrument for an UNLIMITED time.

Watch This Space Every Month for Something New
TRANSFORMERS | HEAD BANDS

Will never rust because they are made of genuine
German silver throughout.

Highest eﬁciescy bec.ltoted core typedl Hi(hpujlicon * REGULAR PRICE EACH $1.50

layer wound.  Secondary scction wound aad im.  Special This [Month Only $1.00 Each

pregnated by special process. Empire cloth in- Postage 10c.

sulation thron,hout. E i h y cabinet

erlations of pover W L kW LOOSE COUPLED TUNER
PRICE $25.00

Shipping Weight 50 Lbs.

PROTECTIVE DEVICE

Do you have trouble from Kick-Backs? This Loose coupled tuner—$6.00. Enameled wire
protective device absolutely stops it all. Very primary. Silk wire Secondary with 6 tap switch
effective and can be installed in § minutes. Order on end Woodwork dark mshogany. Metal work
one now Shipping weight 1 Ib. Price $2.50. polished brass. Shipping weight .4 1bs.

We manufactare a complete line of sending and receiving apparatus and parts.
Live Dealers Write for Good Agency Proposition.
Did you send 10c¢. for our New Large Illustrated Catalogue?
The printers have it nearly finished. Ready for mailing about Feb. 18.
The 10¢c. will be credited on your first order for 28¢. or over.

EDGCOMB-PYLE WIRELESS MANUFACTURING CO.

6036-60831 KIRKWOOD ST. PITTSBURGH, PA.
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THIS BOOK

Will “Put You Right”
On Your Wiring
\ Problems

1en you

AL IN-

ATION

—when

re ‘‘on

e job.”

carry it

in vest

pock-

e t ;

;here's

gen -

— _ ractical

lmmn value in it than in
dozens of volumes back home.

“ ELECTRIC LIGHT AND MOTOR WIRING "

By GEO. J. KIRCHGASSER, E. E.

Just off the press, and “brim full” of working
information for the electrician, engineer, con-
tractor, architect or central station man. No book
like it ever before published.
reprint of *“National Electrical Code,” but a clear,
complete and authentic pocket compendium,
that shows you just what latest approved wiring
methods are—the how and .

270 pages (no advertising)—liberally illustrated,
and so completely indexed that you get, in-
stantly, just the information you most need—
and for which you'd spend hours hunting elsewhere.
Written by former electrical inspector for one of
the largest cities in U. S.

Describes in detail D. C. and A. C. lighting in-
stallations—series, multiple and multiple-series sys-
tems—three-wire circuits—cleat wiring—knob and
tube wiring—moulding—rigid and flexible conduit
work—sign wiring—wiring in breweries, packing
houses, mills and chemical works.

Detailed Instruction for Installation

_Contains detailed instructions for installa-
tion, care and operation of A. C, and D. C. gene-
rators, commections for transformers on single and
po!rphase systems. A valuable section on the use
and installation ‘of any type of A. C, or D. C
motor, and how to make proper calculations for
wiring.

Gives complete instructions for planning an in-
stallation, supplemented with valuable data
tables and working formulas.

A book you'll VALUE way above the price

paid.

Malil the coupon~TODAY. The Book will
make your present job more secure, and help you
into a better one.

ELE&'I"ROFORCE PUB. CO., 11 Stroh Bullding, Milwaukes,
8.

Gentlemen:—Enclsed find  $1.00 for which forward me
postpald one copy of ‘‘Flectric Light and Motor Wiring,"
Kirchgasser.
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Q. 2—In what book can I find a treatise
on the valve or audion detector?

A. 2—Consult Fleming's “Principles of
Electric Wave Telegraphy and Telephony.”
Prof. G. W. Pierce’s book also has something
on the subject.

Q. 3—Where can I procure a copy of the
Berlin Convention?

A. 3.—If they are not all distributed you
can get a copy from the Commissioner of
Navigation, Dept. of Commerce, Washington,
D. C. This is not the governing international
treaty now. It has been replaced by the Lon-
don Convention. You can obtain a copy of
this new convention either from your local
Radio Inspector or from the Commissioner of
Navigation.

DYNAMO.

(44) L. S. Honesdale, Pa.:

Q. 1.—Has a 1-h.p., 500 volt Western Elec-
tric motor which he wishes to rewind for use
as a so-volt generator. Armature is 4%5 inches
long, 4 inches in diameter and has 33 slots.
with an available winding space in each of 18"
x ¥4”. Commutator has 66 segments. Field
magnet is of iron-clad form, with two poles
cast into a backing 10 inches wide and 34
inches thick. He asks what scheme should be
used for winding armature, and will No. 21
wire answer for shunt field.

A. 1.—About 4 lbs. of No. 15 d.cc wire will
be required for armature, and you will have
to wind two coils per slot. Put four turns
in slots 1 and 17, passing two wires on each
side of shaft. Twist out a loop, wind four
more turns in the same slots, and twist out a
second loop. In order to prevent mistakes in
the order of these and succeeding loops, it will
be well to mark them, say by putting white
shellac on the first and black on the second.
Continue the winding in slots 2 and 18, get-
ting two miore loops, and so on, until 65 such
loops are obtained, when by twisting the very
end to the beginning, a 66th is obtained These
loops are to be soldered into the 66 commu-
tator segments, such a “lead” being given to
their reach as will permit the brushes to come
in the desired position. For field winding,
the No. 21 wirc now on hand will suffice.
Wind just as much as possible in each coil,
and for determining the best conditions of
operation, you can try the two coils first in
serics, then in parallel, with each other. Six
or seven pounds per coil should be the mini-
mum. but with such a small quantity they
should be opcrated in series only for so volts,
but if you couple them in parallel and reduce
the speed, you can operate at 25 volts.

GEISSLER TUBES.
(435) H. E. Beuket, Missouri, asks:
1.—Please advise me the name of the
gases used in a geissler tube to cause a glow
which conducts current readily and which
gives a red or violet color.

A. 1—Nitrogen gives a pinkish color. while
hydrogen gives a reddish purple color. What
vou probably desire is the spectacular geissler
tube which usually contains a mercury vapor
and some such substance as potassium to give
it the color.
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1200 Volt Transformer for $9.

ustomer writes:-

‘‘ The best amateurs in Detroit are
your transformers. That’s why I am order-
.

Hundreds of other users have
proved that the only way to get
efficient results with the small con-
densers required by the Government
is to use High Voltage Packard
Transformers.

We have done all the difficult work and the transformer comes to you
ready to mount in the case with complete instructions.

This is almost a % kw. transformer, for it can be safely used with 4
amperes in the Primary. It has Silicon Steel Cores, Vaccuum Treated Coils, 4
changes of power and requires no external control.

Transformer only $9. Insulators, Cable and Safety Spnr.t Gap, $1.

Best send $10. for The Packard Electric Company

complete equipment. WARREN, OHIO

THE WIRELESS L0G )

Cumtmob:f . es for record *
K mstruct-
m. general hints and in-
ternational abbrevia-

WHY NOT

keep a record of the messages received and sent by your
wireless station? Wouldn’t you enjoy having a record of
the work performed by your apparatus that could be re-
ferred to later? If so, the means you have been waiting
for are now available and presented by

THE WIRELESS' LOG

This book has been prepared for the use of wireless amateurs. It is not intended
for the eatry of all messages received and sent by an amateur wireless station, but
is intended for the keeping of a permanent record of the number of messages re-
ceived and sent, the distances covered, the exact time, and other facts worthy of re-
cording for future reference. This book is to the amateur wireless station what the
Log is to the Comme;cial and Gol\;émmmt;::tkiou lttl:lb::nd i:ncloth and will
stand rough usage. It contains pages eeping as well as ipstructions
:?‘uding the entry of the records, general hints and the international abbreviations
pted for amateur operators.

No amateur station is complete without a Log Book for keeping a
record of its work. ORDER YOUR COPY TO-DAY. Price $0.25

MODERN PUBLISHING COMPANY, “ioiriel2qusts

When writing, please mention ‘““Modern Electrics and Mechanics.”
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TRANSFORMER.

(46) S. A. F.,, Norwood, Mass.:

Q. 1:—Sends a diagram showing the prima-
ries of two transformers connected to three-
phase supply mains, and asks if such an ar-
rangement constitutes a balanced load? Pre-
viously a 30-kw. load was connected to only
two of the mains, and admittedly unbalanced
the system.

A. 1.—The connections you show are com-
monly known as the “V,” or open deita
method: It is largely used. as it calls for but
two transformers, and these can be suspended
on a single pole, whereas the closed delta
would require three transformers, and would
ordinarily demand double poles. In some
cases the V connections are used in sizes of
transformers amounting to 100 kw. The
transformers cannot then be loaded beyond
about 85 per cent. of their full rating, but
even then some station managers figure that
two at such a rcduced rating cost less than
three smaller ones at full rating. The open
delta really gives nearly balanced conditions.

DYNAMO.

(47) S. G., Trinidad, Colo.:

Q. 1.—Has made a dynamo from the direc-
tions given in the February and March num-
bers of the Electrician and Mechanic, but it
fails to generate in the expected manner. Po-
larity appears correct, and as a motor the
machine will run at a good speed when sup-
plied at 6 volts. Various experiments have
been tried, all to no purpose. What is likely
to be the trouble?

A. 1.—By this sort of “absent treatment” it
— is hard to locate the exact fault, and you have

apparently tried the regular methods. How-
ever, to reduce the air gap by winding iron

) wire on the outside of armature core is hardly
I effective, for this provides a leakage path from
pole to pole outside the winding, and shields

it from action. The separate excitation tests
27th St. West of Broadway

should be carried a little further. Put the
two field coils in parallel with each other, ex-

NEW YORK cite them from the storage battery and drive
the armature as fast and as long as you can.
EUROPEAN PLAN Observe how many volts will be generated

Even with the brushes off some important
. tests can be made. for only small power should

'm Bmﬁ"ﬂ be required to drive the armature and prac-
) tically no heat produced. If the opposite con-

dition is found, there is evidence of faulty
o o winding, and armature should be rewound.
nmet as a lt “Ight Perhaps your entire difficulty has been due to
excess resistance in the field winding, and this

Y c n“ l' Alw will be remedied by putting the coils in par-
n“r n Im m allel with each other. rather than in series, as
already suggested. Let us know what further

Parlor, Bedroom and Bath, front of results you experience.

house, one person, $2.50; two people,
$3.50. Why pay more when our (48" H. H. s?f §f;?ﬁ§;o. Cal.:
gervice is equalled only by the best? O 1.—Sends al sk ?.tcll:i of a d ynalmo "3‘{:’}
a laminated bipolar field magnet clampe -
SINGLE ROOMS’ $IOO tween cast iron plates. Armature has 12
round holes each 3§ inches in diameter. Core
E. W. WARFIELD - | itself is 2 3/16 inches in diameter and 2%

inches long. He asks what winding to use
for an output of 12 to 15 volts and two am-

When writing. please mention “M. E. and M.” peres, speed being 1500.
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ELECTRICAL
BOOKS

Electricity Simplified

By T. 0’Conoc Sloane. The object of *‘Electricity
Simplified’”” is to make the subject as plain as
possible, and to show what the modern concep-
tion of electricity is: to show how two plates of
send a

a

different metals immersed in acid can d
message around the globe; to explain how
bundle of copper wire rotated by a steam engine

high and low tension mean; and to answer the
that lly arise in the mind fin
this age of electricity. 168 pages. Price, $1.00.

.How to Become a Successful
Electrician
By T. O’Conor s.lo.no. Every young man who
wishes to b should
read thubook. nulhinﬁmnlmhntuame
surest and easiest way w become &
electrician. The te be f hod:
. of work, fleld ol mnlan und the requirements
of the d out and
fully cphlmd. 202 pages. Pﬂoo. $1.00.

Standard Electrical Dictionary

By T. O°Conor Sloane. A practical handbook of
reference, containing definitions of about 5,000
distinct words, terms, and 633 pages.
893 illustrations. Price, $3.00.

Wiring a House
By H. Pratt. Shows every step in the wiring of
a modern house and explains everything so as to
be readily understood. Directicns apply equally
to a shop. Price, 25 cents.

Electric Toy Making, Dynamo Building
and Electric Motor Construction

By T. O'Conor Sloane. This work treats of the
making at home of clocu-lul toys, electrical appa-

ratus, ts in gem-
eral, and is designed to bdnc within the reach of

Arithmetic of Electricity

By T. O’Conor Sloane. A practical treatise on
electrical calculations of all kinds reduced to a
series of rules, all of the simplest forms, and
involving only ordinary arithmetic; each rule
llustrated by ons or more practical problems,
with detailed solution of each one. 138 pages.
Price, $1.00.

Telephone Construction, Installation,

Wiring Operation and M-inumneo

By Radcliffe and Cushi

book and guide for telephone wiremen and eoo-
tractors. Every phase of telephone wiring and
installation eommonlyuld duummdh;

practical,
mathematics are nold.d. and all wpcnln\, elr-
cuits and are t The

appendix ocontains definitions of units and terms
used in the text. Selected wiring tables, which
are very helpful, are also included. 175 peages
fully illustrated. Price, $1.00,

Commutator Construction

By Wm. Baxter. The end of a d.
or motor is the commutator, and this is what is

apt to give trouble. This shows how they are
made, why they get out of whack and what to do
te put 'em right again. Price, 235 ceats.

MODERN PUBLISHING CO.
32 UNION SQUARE NEW YORK
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A. 1.—The machine is readily capable of a
greater current than 2 amperes. You can
wind 32 or more of No. 19 wires per slot,
and get the desired voltage yet with 6 or more
amperes. About 1 pound will be necessary,
but since you have only six commutator seg-
ments, you will have to adopt a poor wind-
ing. Fill slots 1 and 6, and leave out a loop:
then skip slots 2 and 7, and wind the second
coil in slots 3 and 8, likewise completely fill-
ing them. Leave out a second loop, skip slots
4 and 9, but wind a coil in 5 and 10; leave
out a third loop, and skipping slots 6 and 11
—o6 being already filled—put a coil in 7 and
12, giving a fourth loop; a coil in 9 and 2 will
give a fifth loop, while the last coil, in 11 and
4, will give an end to twist with the very be-
ginning, and provide the sixth loop. A 12-
segment commutator would be much more
preferable. For field magnet you can put two
pounds of No. 23 single cotton covered wire
on each limb, and by coupling these in series
or parallel with each other give some varia-
tion of voltage.

IMPEDANCE COIL.
(49) F. G, Pittsburg, Pa.:
Q. 1.—Asks for directions for making a

. coil to operate on a 110-volt, 60-cycle circuit,

so as to permit the use of 4 amperes at 20
volts.

A. 1.—If your application demands continu-
ous use at just this amount, we would advise
the construction of an auto-transformer, with
complete magnetic circuit of sheet iron. If
only occasional use is desired, with consider-
able latitude of variation, we would advise
you to make a straight coil with a bundle ot
sheet iron wires within. Such a device is ot
wonderful utility in its multitude of experi-
mental applications. Bore a_134-inch diameter
hole lengthwise in a piece of hard wood about
9 inches long and three inches square. Mount
this on an arbor, and turn down the central
portion to a diameter of 2 inches, leaving
flanges at the ends )% inch thick. Or a spool
may be made from fibre washers and tubing.
but no metal can be employed. Wind ‘the
spool full of No. 14 d.c.c. copper wire, attach-

ing the ends to binding posts, a good method
being to wrap and solder the wire around in
the neck of the post. This securely prevents
loosening. Get 6 or 7 pounds of tinsmith’s -
annealed iron wire, of as small a size as pos-
sible, run it off the coil in long lengths, and
straighten it by forcible stretching It can
be cut into 10 inch lengths and bound in a
bundle to fit the center of the coil. Use only
string for this binding, as metal would pro-
vide a short-circuited secondary, and be waste-
ful of power By varying the position of this
iron core, a great variation of the current in
the expermental circuit can be made

DYNAMO.

(s0) R. R., Baltimore, Md., asks:

Q. 1.—Wishes to know how to change a
dynamo now giving 14 volts and 3 amperes to
6 volts and 7 amperes.

A. 1.—Field wmdmg need not be changed.
except for putting the two coils in parallel
with each other rather than in series as at
present. Armature can be rewound, using
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DO YOU GET IT?

If not, it will pay you to investigate.
The Electric Journal is a practical monthly,
published in Pittsburgh, the greatest engi-
neering center in the world. Here is located
one of the largest electrical manufacturing
concerns. Thus our editors are able to keen
in daily contact with many of the most ex-
pert practicing encgineers, who constitute
our large staff of high grade contributors.

The reading pages of the Journal are
filled with intensely practical information,
written in simple, direct style, for those in-
terested in the generation, transmission and
utilization of electric power.

The subscription price is $1.50 per year in
the U. S. and Mexico. Canada asc. extra.
Foreign soc. extra. Single copies, 15¢c. each.

The Electric Journal

S06 Ninth Street, Pittsburgh, Pa.’

When writing, please mention “M. E. and M."

Vol. 28. No. 4.

wire three numbers larger than at present.
You can then get on but one-half as many
turns, thereby giving but half the present
voltage, but capable of twice as many am-
peres. If your machine has a goodly number
of commutator segments, say 12 or more, you
can utilize the existing winding, but so change
the connections at the segments as to yield
two independent windings in parallel. Re-
move_ all the top wires from the segments;
examine the remaining connections, to see tnat
they connect with similarly wound. coils, say
leading to the inner end of each coil. If there
is disorder in this respect. correct it so that
these leads to each segment will represent
similar ends. Now regarding a certain seg-
ment as No. 1, test to see wiich of the pro-
truding ends is the other terminal. This was
previously soldered into segment No. 2, but
instead solder it in No. 3. In similar order
reconnect the remaining ends. The resuft will
be a winding connecting with segments 1, 3,
5, etc., quite independent of the winding con-
nected to the intervening segments. Use wide
brushes, sufficient to cover about two and one-
half segments.

TRANSMISSION LINE

(51) J. C. S., Kansas City, Mo., asks:

Q. 1.—What size of wire and spacing to use
for delivering 35 kw. in single phase energy
for incandescent lighting at a distance of 7
miles from the power station. The plan would
be to step-up the voltage from 2300 to 69oo
at the statiom, and at the receiving end to
step it down again to about the original volt-
age for local distribution.

A. 1—For such lines it is customary to
consider the power factor as about .9s. Pos-
sibly the line current at 69oo volts might be
7 amperes. With an allowable line loss of s

- per cent.,, No. 8 wire might answer, but this

1s ordinarily regarded as of insufficient ten-
sile strength, so No. 6 is usually preferred.
Using a spacing of 24 inches between wires,
the inductive loss in the line would be, at full
load. 70 volts, and the ohmic loss 207 volts:
combining these at right angles would give
the total drop as 220 volts. Therefore, if you
put 2300 upon the step-up transformers, you
ought to get nearly 2100 volts at the distant
town.

. v

IGNITION GENERATOR.

(52) F. N. O,, Canova, S. D.:

Q. 1.—Is making a magneto machine, and
asks certain questions as to the connections.

A. 1.—If you are making a direct current
armature, various directions as to the method
of winding will be found in answers to other
correspondents. To energize the magnets you
will need to place them in contact with the

-poles of a strong dynamo, or wind coils on
them through which you can send current

{from a storage battery. This latter method
will be expensive, but effective.

MAGNETS.
53) C. C. S, San Diego, Cal.:
. 1.—Has taken great interest in reading
the articles. “Permanent Magnets” by Prof.
S. P. Thompson. and asks if we can give the
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Electrical Engineering

If you wishtoearn A BETTER SALARY, .
here is a chance to get your diploma at
home during your spare time. Men in
constant demand everywhere. Big
salaries being paid for competent Electri-
cal Engineers.

The men who get the big jobs are the
men who understand the principles of

electricity and their application. ey Copld e i pracbd o
_Our Electrical Course teaches in plain, R Yy ey ——
simple language and with easy lessons how ORi2:89

to install and operate electrical machinery
and appliances.

These lessons in Practical Electricity -
cover both Direct and Alternating Cur- = =
rents, high potential and high frequency
currents and all that is necessary to become a proficient electnca.l engineer.

The course completely covers the field of practical electricity including power-
plant work, and covers the following subjects, viz.: Practical Electricity, The

Electric Motor, Practical Math-
ematics and Electric Wiring.

%% FREE

Ten uxtbooh. handsomely bound, print-
ed in lar clefu o type on;ﬁn& quality “;_f
paper an usely  illustral are -
BT BTl

T Deshaong Waereol. IR o codrnonsd baw bormsw offind ar cyuasrms
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The instruction is made so clear that
any one can understand it, even though he
has but a limited education. .

Tbemceeuofthlnboolnduetothe
fact that we give the student only what he

uld know in order to become com nt
andwedouotwutehuumemde rt on
useless matter.

Some of the students have been able to
complete the course in menths. If

you cannot devote much time to study, it
wm take a little longer,

THE PRICE IS LOW AND THE TERMS ARE EASY

Send tBe coupon and we will write you at once, giving you complete information and a special proposition.

FR E E Cut out and mail the coupon to-day, and we will send you FREE THE DYNAMO. Shows

the consecutive steps in the development of the electnc nerator, with the comstruction of
the modem gonerator. Fully illustrated in colors and all illustrations keyed, so that an explanation of
each part of the same can be seen at a glance. Substantially bound in heavy paper.

Please send me the “DYNAMO,” and full information comceraing your comrse in
Bleetrical Engineering.

...................................... Street and Number .............cc000000
..................... Presemt Position ...........coi0000eveeee

THE JOSEPH G. BRANCH SCHOOL OF ENGINEERING
608 South Dearborn St. Chicago, [llinois

When writing. please mention ‘“Modern Electrics and Mechanics.”
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Electrical Engineering

I! yon eould only realize that this oﬂet
our feu:h the results of the
expenenee. e:c‘ aively mblished. of scores of
America’s most able g.ee re!
ELECTRICAL ENGINBBRIN is & great
monthly technical magazine for eleetrieal ea(i
mr% of reoouibll‘itgoo The next
l rml over o pages, W‘fhl .'ﬂ"
phase of A veritable encyclo-
pedia. Not.chap.mmorhfduudde
ever appears,
1.00 buys

E%’C%il CAL
WHAT lec.

ENGINEERING
LEicctri
A WEEK | Ead%es “Kena

for two
| beok.” 414 [17]
WILL DO! | il sae, of, g
most valuable hand
books ever pub-
lished at eny price,
Or $1.60 bu ELECTRICAL ENGINEER-
ING 8 yrs, an ns and Answers on
National Electnal Code,” 882 p.. 4x036
inches ’l\iobookio]unout. It is by an
suthority. It tells exactly and plainly what
the code requires for every job.
3.00 buys both books and ELECTRICAL

GINEERING for two Jemi the best bar-
?in ever bought, but MONEY BACK IF
OU ASK IT,

tions two yeara

ELECTRICAL ENGINEERING, Crane Bwigice.

Get Acquainted

With the new sport, motoring for every-
body. Learn more about the fascinat-
ing little cycle-car, cosy, comfortable, fast
and low-priced. Read

Journal of the Popular-Priced
Motor Car

Issued monthly, 10 cents a copy; $1 a year;
an interesting, beautifully printed and lib-
erally illustrated publication. Subscribe
now.

Cyclecar and Motorette

Emigrant Savings Bank Bldg.
New York City

When writing, please mention “M. E. and M.”
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additional information as to. the method of
securing more permanent strength in the mag-
nets used for ignition generators.

A. 1.—You are only one of a large number
interested in this same search. There is little
difference in the manner of energizing the
steel, for its permanency is concerned in the
qualxty of the material.- When the magnets
are removed from the rest of the structure
and submitted to the action of the strong
electromagnet, the steel is driven away beyond
its capacity for retammg the energy. Strok-
ing, rapping or coaxing will accomplish noth-
ing further. You must be contented with the
necessity of frequent re-energizing or else get
magnets of better quality.

WAVE-LENGTH OF LOOSE COUPLER.

(54) Alex. Polson, Winnipeg, asks:

Q. 1.—If the primary of a loose coupler is
placed in series with the antenna :t is pos-
sible to tune to a wave-length of 500 meters
when the coil is used as a single slide tuner.
If the secondary is used in the same manner
it is again possible to tune to 500 meters. What
will be the wave-length to which it is possible
to tune when the coils are used as a loose
coupler?

A. 1.—It is not possible to give you the
data asked for Lecause you do not say any-
thing about the size of the antenna. If used
as a loose coupler on the same antenna you
would be able to tune to about 500 meters
more,

Q. 2.—If the natural wave-length of an an-
tenna is 175 meters and I tune to an incom-
ing wave by means of a wavemeter, do I get
a reading of the true value of the received
wave-length or do I get 175 meters additional ?

A. 2—Using your wavemcter as is ordinarily
done you will get the true reading because
you are tuning your wavemeter circuit to cor-
respond to a secondary circuit which is in
tune with the whole primary circuit of the
receiver tuned to the incoming wave.

Q. 3—If a wavemeter kas a coil of induc-
‘ance of 35 microhenries and then has this
coil replaced by one of 52 microhenries, will
the original maximum wave-length.of 1500 me-
ters be increased by the amount proportional
to the square roots of the inductances?

A. 3—Yes.

—_—

AN AGRICULTURAL EDUCA-
TION

Proud Father—\Velcome back to the
old farm, my boy' So vou got through
college all right?

‘Farmer’s Son—Yes, father.

Proud Father-—Ye know I told ye to
study up on chemistry and things, so
you’d know best what to do with differ-
ent kinds of land. What do you think
of that medder there. for instance?

Farmer’s Son (joyfully)—Jehosha-
phat! What a place for cricket!'—Chi-
cago Ledger.
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YOUR BOY AND HIS READING

Thirty-two or more From
beautifully printed . R
pages. an Editorial

Ilustrated cover in
colors. in the

Fascinating fiction, 1
whic}:."bowevler, is vegy Elementary
carefully selected y
men wlho ult:dersaand SchooI"
not only what oys
.':Imld l:;:lad b\:; wha‘; Teacher

0yS  ton, read, .
provide only stories‘rc:f Published by the_ Uni-
good influence. versity of Chicago Press.

Interesting and help-

. licati s
ful articles on The publication is

sued by the Boy Scout

Natural History Bove™ (e a0 Tall of
Woodcraft valuable and stimulating
Handieraft informlation fo;' ‘tboys.

. . . In general it may
Athletics be said that the litera-
Geography ture which is being pro-
Indmstries B OY I FE duced by the Boy Scotl;é
Camping movement cannot

neglected by any
Patriotism A a teagchcr who is inter-
Photography &ﬁi‘ ested jn surrounding the
Hygliene > . b(;‘ysl in hxs'u‘:ihool vn:,l;

wholesome influences
(;:veﬂlmen( THE BOY SCOU S MAGAZ'NE the type cultivated by

c., ete.

The Best Possible Gift for Any Boy this movement.”

OYS’ LIFE sets a new standard for boys' periodicals. It is the official mag-
azine of the Boy Scouts of America, published monthly by the National
Council through an Editorial Board of eminent men whose sincere interest
in work for boys is well known. It is conducted on the same principles that have
made possible the splendid effect of the movement itself on the character of boys.

Eminent men in all walks of life and the foremost writers of the most suc-
cessful boys” books write for BOYS’ LIFE. Some of the contributors for 1914:

Hon. Woodrow Wilson Admiral George Dewey John Fleming Wilson
HCol. T\,\‘loﬁdo” lgt)ou\‘rlel_!t_ ‘ Sir Robert S. S. Baden-Powell Thornton W. Burgess
on. William Howard Taft WRITERS OF Leslie W. Quirk
Dr. Darid Starr Jorden BOYS' LIFE FICTION ~ Russell Doubleday
Ernest Thompson Seton Cyrus Townsend Brady ) Alfred Bishop Mason
Dan Beard Everett T. Tomlinson Walter Prichard Eaton
Dr. Wilfred T. Grenfell Ralph D. Paine Arthur E. McFarland .

BUT THAT IS NOT ALL. It brings to your boy ALSO a copy of the
*“ HANDBOOK FOR BOYS,” published by the Boy Scouts of America, .

explaining what Scouts do and how boys may become Scouts. ‘b o ‘y'g
. F
The Most Useful and Popular Boys’ Book Ever Published R G‘j:’,b,of,

More than 340,000 Copies now in use
ver 400 pages, well printed; contains hundreds of instructive illustrations ,*° V‘a"‘}&@"oééc

- , . RO ‘o4°$j0°
By subscribing for BOYS’ LIFE (regular price $1.00 per year) and e PRACIY
the HANDBOOK (regular price 30c postpaid) for your own boy or . S & V2T

for other boys of your acquaintance you willTassist materially in a g

work which is being earnestly and competently done, not for personal .~ ® ‘fo v oS P &

profit, but in behalf of the best interests of the boys of America. R A A PR
® R

. Q4 o
Secure a copy of BOYS’ LIFE from your news decaler. Y ':&&é;f .f i& S o
SR O & 3 LY

Lot e o5 W
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CORRESPONDENCE

Audion Experiments

The writers noted with some interest the
results of Mr. Purglund’s experiment in plac-
ing the Audion bulb in a strong magnetic
field while receiving, as set forth in the Janu-
ary issue of MoperN ELEcTRICS & MECHANICS,
especially in view of the fact that the ex-
periment was along a line upon which we have
been working for some months—since the 28th
of October, last, to be exact.

The results of our experiments thus far
have been that the addition of the magnetic
field improves the sensitiveness of all bulbs
many fold, even in the extra sensitive bulbs
offered by the lamp makers.

Our experiments at first involved the use
of but one magnet, as later described by Mr.
Burglund, but it was found, upon further in-
vestigation, that the addition of a similar mag-
net on the opposite side o1 the bulb produced
still greater sensitiveness. By this addition to
the magaetic field the magnetic lines of force
are straightened cut to a certain extent so that
they pass through the wing and grid more
nearly at right angles, and in conseyuence add
{)o the efficiency of the rectification of the

ulb. i

It was found that by placing the south pole
of the first magnet uppermost and facing the
grid, then placing the second magnet with
north pole uppermost at the onposite side of
the bulb (on the wing side, of course), that
the desired degrees of sensitiveness were ob-
tained by varying the distance between the
magnets and also the position of the magnets
so as to place the bulb either near or away
from the centre, l-ut always keeping it directly
in the lines of force, i. e., with the filaments
and elements always cutting across these lines.

An inefficient aerial is being used in the
tests which are conducted with long distance
signals. In practically all cases the signals
are absolutely inaudible unless the bulb is
placed in the magnetic field, even though the
bulb may be adjusted to its maximum sensi-
tiveness in the ordinary manner Upon plac-
ing the bulb in the macnetic field the signals
are brought in so that they are not only aud-
ible but thoroughly readable. And. too, mag-
nets of the 3-bar telephone magneto are used
instead of those of the s-bar type

A diagram of the lines of force of the mag-
nets shows that apparently the bulb has to be
placed with the filaments directly in the path
of the lines flowing between the south pole
of the one magnet and the north pole of the
other to attain the hypersensitive condition.

At times the various relative positions of
the magnets seem to show even a certain se-
lectivity in tuning as one station can frequent-
ly be tuned out and another brought in hv
simply varying these relative positinns of the

magnets, or the centering of the bulb between
the two magnets, or by varying both. This is
most frequently apparent in listening to Say-
ville and Arlington.

From these tests we find a new field opened
for the improvement of detector sensitiveness,
the most apparent conclusion to be drawn
seems to be that the magnetic lines of force
between the opposite poles of the magnets
passing directly through the grid and wing
amplify the rectification and consequently in-
crease the loudness of the signals, even to a
degree of bringing in otherwise thoroughly
inaudible signals. And, of course, in addition
to this, there is the advantage that Mr. Burg-
lund points out of the elimination of the usual
polarization of the bulb—R. R. Moore, and
H. A. Fowler.

A Misrepresentation.

My attention has been called to a wireless
receiving set that won Third Prize in the
present number of IWireless Age.

For the benefit of all concerned I wish to
state that I constructed the cutfit for Mr.
Suchanek last May, 1913, and any statement
other than the one herewith is untrue.

What Mr. Suchanek did was to buy an ad-
ditional lamp stand, switches, batteries, etc,
and add to the original outfit, somewhat
changing its otherwise well-known appear-
ance. .

I would recommend that readers of Wire-
less Age consult the October, 1912, issue of
MoberN ELECTRICS, page 730.

—J. F. Arnold.

Commercial Charges for Three-Phase
Power

With reference to the question (No. 9) of
Mr. T. A. Smith in the February issue, rela-
tive to the commercial charges for three-phase
current and your reply to the effect that he
will have to pay for only the actual watts used.
regardless of whether his installation draws
the same amount of current from each of the
three phases or not, I think that this answer
might be misleading to some readers and
should therefore be modified. .

In the case of regular contracts for the
purchase of three-phase current for miscel-
laneous service, it is usual to insert a clause
to this effect:

“The purchaser shall at all times take and
use the three-phase power in such manner
that the current will be taken equally from
each of the three phases whenever possible.
but whenever it is not possible to take the
current equally from the three phases and the
difference between any two phases is greater
than ten per cent. of the lesser. then the
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If you are interested in Wireless Telegraphy

The Wireless World

will give you the latest infor-
mation relating to the subject.

THE WIRELESS WORLD records monthly the
world-wide progress of telegraphy and telephony,
and every phase of the subject is dealt with in its
columns so that no one, whether he be student,
amateur, engineer or commercial man can afford to
do without it.

A feature of THE WIRELESS WORLD is the
publication of new and revised laws and regulations.

Subsecription $1.25 per Annum for United States
“ $1.00 “ “ “ Canada

SUBSCRIPTION ORDER FORM

Tux Mancon: Pazss Acancy, L,
s1, Marconi House,
Strand, London, W. C., England.

......................................

......................................................................

...................................................................

When writing. please meation “Modern Electrics and Mechanics.”
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The Overland
Monthly

An Illustrated Magasine
of the West

IKE a breeze from the Pacific,

it not only covers the Golden

State and the Pacific slope

more thoroughly than any

other magazine, but, sweeping over

the mountains with its stirring fic-

tion and graphic delineation of

Western life— where the Orient

meets the Occident, it carries a

charm all its own to the very brink
of the Atlantic.

The Overland Monthly Company
21 Sutter St., San Francisco, California

1S5¢ a Copy $1.50 per Year
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FREE!
H andaomel?hoto-
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Published the year round.
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power to be charged and paid for shall be
computed on the assumption that the current,
and therefore the power, taken from each of
the three phases is equal to the greatest
amount actually taken from any one phase.”

In drawing up contracts for large power
service, it is also usual to insert a clause rela-
tive to power-factor, substantially as follows:

“The purchaser shall at all times take and
use the three-phase power in such manner that
the power factor will be as near one hundred
per cent. as possible, but whenever it is not
possible to take the current at one hundred
per cent. power factor and the power factor
is less than ninety per cent., then the actual
power in watts taken and to be paid for shall
be considered as ninety per cent of the volt-
amperes supplied, and the watt-hour readings
shall be corrected accordingly.”

Of course, if there were not some regula-
tions along these lines, some customers would
be careless in regard to the proper balancing
of their loads upon the several phases, and
also in regard to the type and power factor of
motors and other apparatus used. As regards
regulation of voltage, it should be noted that
the general regulation of a large distributing
system would not he materially affected by
the unbalanced load of any one small user.
but the total unbalancing due to the combined
unbalanced loads of a number of users might
in some cases be so great as to make proper
regulation of the system quite impracticable.—
V. C. Wynne.

A SUGGESTION

Referring to the article on “A Handy
Lighting Circuit” by H. P. Clausen in Elec-
trician and M- chanic for June, 1912, page
366, the idea of saving current in that way is
a” good one, but it is possible to accomplish
the same result by the use of a mortise-bolt
in connection with an automatic door switch
of the tvpe that turns the light on when the
door is closed. thus doing away with the pri-
mary cells necessary with Mr. Clausen’s
scheme.

We have had such a combination as out-
lined ahove in actual oneration for several
months. with very gratifying results.—Edward
A. Finch.

Long Distance Receiving

Thinking that the readers of this magazine
would be interested an:d also. as T believe it
to he quite a record for an amateur station, I
wish to state that with an umbrella type aerial
8 fcet high and loose coupler, Deforest
Audion and 280 Brandes phones, I receive
the signals from Sayville, Arlincton and Key
West stations <o loud at night that they can
be heard 35 ft. from phones. or by putting
the phones close to a transmitter of an or-
dinary telephone they can be heard by another
party many miles away. T also hear Key
West working at different times of the day.
as well as several other stations. Time signals
come in verv lond in the daytime. [ have
heard K. P. H., K. P. J. and N. P. L. during
the winter months the last two years.—[’'m.
Reinhardt.

1
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The Latest is Now Out!

HE book which thousands of electrical

workers have been waiting for, is ac-

claimed as the **last word” on applied elec-
tricity, up-to-date, present minute.

Practical Applied Bectricity
By DAVID PENN MORETON, B.S., E. E.

Contains 450 Pages, illustrated with 273
line drawings and 50 half-tones; 20 fall pages
of vaiuable tables. The index, one of the vital
factors of any handbook, is complete and un-
surpassed. Bound in flexible black leather,
43 x 7}, printed title on cover in gold letters.

Allinterested in electricity, old or young,
artisan or amateur, expert or experimenter,
should own this positive authority. It answers
questions, and enables you to figure those
complicated calculations.

Price, $2.00

By mail extra 12¢.

MODERN PUBLISHING CO.
32 UNION SQ., NEW YORK CITY

€16

When writing, please mention “M. E. and M.”
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RADIO ATMOSPHERES

F man knew as precisely the work-
ings of the atmosphere as he
knows his mathematics and his chemi-
cal combinations, wireless telegraphy
would be even a greater Triton among
the scientific and practical industrial
minnows than it already is. The great-
est difficulty in wireless telegraphy—
and it needs not a Dr. John Perry to
again say so—is due to the atmosphere.
Sudden atmospheric shocks or dis-
turbances still continue to enter the
receiving apparatus of important sta-
tions despite all of the new discoveries
and improvements which come like
mushrooms, every minute.

One gentleman, Mr. S. S. Brown, has
wires stretched horizontally from his
house to his stables at about forty feet
from the ground. He receives all the
every day commonplace messages and
time signals with practically no sign of
“atmospherics.”

To be sure, lessening the height of
high antenna lessens the energy re-
ceived, but it seems that the diminu-
tion of the atmospheric disturbances is
much greater than the diminution of
the ordinary signals. One of Mr.
Jrown’s latest relayvs magnifies the
currénts in the receiving station one
hundred times and he expected that the
signals would be well received, in spite
of the lowness ot the wires.

He was, however, surprised to tind
that the atmospheric disturbances had
almost altogether disappeared. In
fact, there were no static noises to mag-
nify. The Salcombe Hill Observatory
in London is also free from “atmos-
pherics.”” Its antennae are very low
like those of Mr. Brown.

Mr. Perry, a student of the wireless,
explains his method of destroying this
“butting-in” habit of the atmosphere.
It seems to be practical because it is
applicable to all antennae no matter
how high they are. He states that an
antenna is affected by rays of all fre-
quencies, because its vibrations are
damped by resistance, and it is, of
course, most sensitive to rays of its
own frequency. A static charge is of
the nature of a sudden shock: it con-
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%NO Typewrlter Is Better

Than Its Typebar

BECAUSE the typebar is the big essen-
tial in typewriter construction that
must be p erfect.

It must strike true every time, not only today, next
month, next year, but as long as the machine lasts.

If it has a knife-like or narrow bearing it cannot strike
true. That is the reason typebar guides are so generally
used on most machines. The typebars of the

Victor Typewriter

strike true, because every one works on a pivot-bearing one
inch wide. This not only prevents side play, but the pivot-
bearings reduce friction to a minimum and make the machines
almost noiseless.

But this is only one of the many exclusive features of the
Victor Typewriter. -

A five-minute demonsti
tion will convince you.

Back of the Victor is the Iic
guarantee, “Monev Refunded
everything is not as represented.

.VICTOR
TYPEWRITER
COMPANY

NEW YORK
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JUST OFF THE PRESS
Wireless Telegraphy
and Telephony

(including Wireless on Asreplane and Airship)

As Understandable Preseatation of the Science of Wirsiess
Traasmission of intolligence BY CNAS. 6. ASNLEY, E. E.,
oad CHARLES B. BAYWARD,

Conssiting Enginesr, Momber, Society of Astomoblie Englosers

Contains 144 pages. It treats in a simple
eoncise manner of the earlier forms of wire
less, electrical waves, development of radio-
telegraphy, radiotelegraphic apparatus, and de-
scribing systems of radiotelegraphy.

The ecction on Wireless Telephony covers
Bell's radiophone, selenium cell, Bell's photo-
phone, “light telephony,” telepbony by means
of Hertzian waves, nature of a high¥requency
tslephone current, oscillation generators, tele-
phonic control of oscillations, transmitting
eircuits, receiving arrangements, two-way trans-
mission, and systems of radiotelephony.

The ecction on Aeronautics covers the wire
Jess en dirigibles and on aeroplanes, giving
the earliest experiments on balloons, dangers
from electric discharge, preventive methods,
wireless on the Zepplins, Horton’s experiments,
recent records, and general problems.

Price $1.00 By mail extra 12¢

MODERN PUBLISHING CO.

32 UNION SQUARE NEW YORK
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sists of rays of all frequencies, and
particularly of rays of all sorts of very
high frequencies.

Suppose the frequency of the an-
tennae to be anything from 50,000 to
300,000 per second, say about 100,000.
Now, houses and trees are very imper-
fect antennae, the frequencies of which
are probably much greater generally
than one hundred thousand, although
sometimes less.

When rays proceed horizontally the
ether in the neighborhood of trees and
houses is greatly robbed of all energies
which accompany waves of high fre-
quency.

In fact, all rays of frequencies which
correspond to the frequencies of trees
and houses are absorbed, and a low an-
tenna of 100,000 frequency receives .
but little energy of other frequencies
than its own, and therefore little of the
“atmospheric blow.”

If this explanation is correct, it is
only necessary to surround a receiving
antenna by numerous others of all sorts
of high frequency. If this is right, it is
scarcely possible to receive atmospher-
ics in the midtle of a large city unless
the ground is much higher than neigh-
boring ground, just as is known that an
ordinary house in the middle of the city
is rarely struck by lightning.

Mr. Perry’s explanation does not
cover the whole situation, however, for
the man in charge of a coast station
states that he has great difficulty in re-
ceiving signals because disturbing “at-
mospherics” are so numerous. Ships
in the neighborhood or even five miles
away are undisturbed in their signal-
ing. Such ships, of course, are not near
houses or trees.

Local thunder storms, even twenty
miles away, can be predicted from even
these new sorts of stations. Mr. Perry
says this is due to the fronts of the
Maxwell waves not being vertical. He
also supports his ideas by the fact that
stations tuned low suffer more atmos-
pheric disturbances than those tuned
high.—Dr. Leonard Keen Hirshberg.

Makers of phonographs are aiming to
use wood instead of metal in all parts of
the instrument where this is possible, in
order to increase the mellowness of the
tone.
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Transmitting Sets
Recelving Sets
Transformers
Condensers

Spark Gaps-

Osciiiation Transformers
Wave Meters
Tuners Keys THE BLITZEN TRANSFORMER
XKW $15.08 25 KW. 52200 1KW.$30.00

If its wireless, we manufacture it in the
CLAPP- EASTHAM shops, the CLAPP- EASTHAM
way; a little better than the best.

The most complete wireless catalog in
America, also a catalog of parts and materials
for the comstruction of apparatus, sent for 4c.

Biitzen Recelving Set, Price, $33.00 stamps.

CLAPP-EASTHAM CO.

143 Main Street, CAMBRIDGE, MASS.
Aybworth Agencies Co. J. J. Ce.
149 New Montgomery St., 8an Fraacisco, Cal. 432-434 8Bt. Clair Street, Toledo, Ohio
Western Sales Ageats Central States Agents

THE PURCHASER OF A MULTIPLEX HAMMOND CAN DO
WHAT OTHER TYPEWRITER USERS WISH THEY COULD DO

The
Multiplex Hammond

Vislble

carries TWO STYLES OF TYPE AT ONCE.
“JUST TURN THE KNOB" and change instantly
from Pica type to Italics, or from English to Ger-
man, Greek, or any language using different char-
acters.

A FEW OTHER POINTS WHICH MEAN “ HAMMOND " exclasively

Durability. The Hammond NEVER Cards and envelopes written without
wears out. . bending. -
Machine CANNOT get out of alignment.

No typebars to get loose or bend.
The MOST PORTABLE typewriter made. Most beautiful work of any typewriter.

HAMMOND TYPEWRITER CO., Foot of East 69th St., New York City

Burepean Headquarters Hammond Typewritey Co., Ltd.,, 530 Queen Vieteria St.,
Lendon, B O.

Writes on any width of paper.

Wiea—vriﬁn.. please mention "loderﬁ EleettiaTnd Mechanics.”
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This Big 306 Page Book $120

THE TELEGRAPH INSTRUCTOR (fifth and
revised edition) covers every branch of telagraphic work (railway and
commercial) and is full of the most useful hints and suggestions that
have ever been put into printers’ ink. It contains complete instruc-
tions for setting up telegraph instruments, line construction, manipu-
lation of switch boards, care of batteries, etc. It contains the Morse
and Continental Codes in full and hundreds of abbreviations that are
in general use. The duties of every railroad and telegraph employee,
from the superintendent down to the engineer, conductor and switch-
man, are fully explained in this big book. It is not only intended for

a tel h student, but is a valuable reference book for the operator.

THE AUTHOR OF “THE TELEGRAPH INSTRUCTOR. Mr. G. M. Dodge, of
Valparaiso, Indiana, is an old and expert telegraph operator with years of varied experi-
ence in both railway and commercial telegraph service. He is now holding a respon-
sible position with the Western Union Telegraph Company and is President of a large °
and prominent telegraph school. He is a member of the Old Time Telegraph Associ-
ation, and is also an associate member of the Association of Railway Telegraph Superin-
tendents. Mr. Dodge is an authority on all matters pertaining to the telegraph.

YOU CAN BECOME THOROUGHLY QUALIFIED for the operating department
of almost every railroad as soon as you have mastered the contents of THE TELE-
GRAPH INSTRUCTOR. Train rules, train signals, switch and interlocking signals
devices are fully explained and descriptively illustrated in this book. A big lot of other
valuable information, such as the block system of handling trains with descriptions and
illustrations of modern devices used in railroading, are fully covered in this splendid book.

Sent Prepaid on receipt of price.

MODERN PUBLISHING CO. 32 UNION SQUARE, NEW YORK

Seriously Speaking

You may read everything published on wire-
less telegraphy, conduct the most painstaking
experiments, only to discover that something
is lacking. Very often that one thing will
solve all your problems. Ask us. We know
and will be mighty glad to answer you through
the pages of

The Wireless Age

Past the elementary stages? Then you want to know
something of the finer points in the wireless art.

That’s our mission; to tell you in special articles as long as it's twenty-five 'f;"_i-"
everything you can’t find out elsewhere. —tell us it's for a 3 months' trial
Without question, the magazine is the subscription. = No  subscriptions

renewed at this rate; this is just
a special offer to give you a
chance to know what you have
bheen missing.

brightest, snappiest, most instruc-
tive publication in the field—
ask anyone.

The Wireless Age 450 Fourth Avenue New York City

When writing, please mention ““Modern Electrics and Mechanics.”
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L.et Us Help
You

MR. WIRELESS EXPERIMENTER:—

Would you like to own a wireless outfit like this? Have
you got the best wireless station in your vicinity? Are you
an authority on the wonderful science of wireless telegraphy?
Do your wireless friends come to you for advice on con-
structing their apparatus or do you go 1o them for infor-
mation ? .

We receive hundreds of letters from our subscribers ask-
ing questions about constructing their apparatus, also about
sending and receiving messages, and in view of the fact that
it seems rather hard for the wireless experimenter to get
complete information about the wonderful science of wire-
less telegraphy and telephony, we have put in a large stock
of the latest wireless books, as we have found that the only
way for the wireless experimenter to become efficient is by
studying these books which are in fact a complete school in
themselves. ,

We are listing herewith a few of the best books on this
subject which will be sent postpaid on receipt of price, al-
though this is only a small number of the ones we have in
stock. Complete list furnished on application.

These Books Will Tell You
How To Make It

How to Make Wireless Instruments...........cocueunns veneses. $0.25
Wireless HooK-UpS....ovineiriieieerensnonesnscsanschonsannes .25
Construction of Induction Coils and Transformers.... .25
Wireless Telephone....o.ovoviviniiieiuennnn. meaLaeeu o . .2
Wireless Telegraphy and Telephony. By Alfred P. Morgan...... 1.00
Wireless Telegraphy and Telephony. By C. 1. Hoppough........ 1.50
Wireless Telegraphy and Wircless Telephony. va-l Ashley...... 1.00
Operators’ Wireless Telegraphy and Telephony Handbook. By
C Laughter. ... ..o it i 1.00
First Steps in Eleetricity. By W. Jerome Harrison............. 1.00
Electncnt{ Made Simple. By C. C. Haskins..................... 1.00
Modern Wiring Diagrams and Descriptions. By Horstmann and &
ousle*. ................................................. 1.50
elegraphy and How to Learn It. By \Wilson F.
rederick. oottt it i i .50
Dynamo Building for Amateurs. By Arthur J. Weed.. 1.00
Dynamo Electric Machinery. By C. F. Swingle........ 1.60
odern Electrical Construction. By Horstmann and
TOUSIEY. . vttt it it iiineriiineiaerneareananann 1.50
Elementary Electricity Up-to-date. By S. A. Small... 1.25
Easy Electrical Experiments and How to Make Them.
y L. P. Dickinson...oeueeeieennnnenenninenennn. 1.00
Handy Vest Pocket Electrical Dictionary. By Wm, I..
Weber. ..ottt ittt Geseceaassas .50
Storage Batteries. B{ J. T. Niblett............. .. .50
Telegraphy Self Taught. By T. A. Edison....... ... 1.00

Any of the above besks seat pastpiid on recoipt of wici.

MODERN PUBLISHING CO.
32 Union Square, New York, N. Y.

When writing, please mention “Modern Electrics and Mechanics.”
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Classified Department

You will find it a good investment to use these
_columns,

Advertisements in_ this department 5 cents a
word; no dieplay of any kind. Payable in ad-
vance, by currency, check, money order or stamps.
Count 7 words per line.

5% discount for 3 insertions
10% discount for 6 insertions
18% discount for 9 insertione
20% discount for 12 insertions

within one year. .

One of the most profitable high grade classified
mediums in the United Statcs. Try it out.

Advertisement for the May issue
must be in our hands not later than
March 3lst.

AGENTS

MODERN ELECTRICS AND MECHANICS

Vol 28. No. 4.

BUSINESS OPPORTUNITIES

SPLENDID PAYING BUSINESS READY FOR
man to step into as district agent for large corporation
provided he can prove abilty. Satisfactory references
required. Investment of not over $500, fully secured.
Position worth $5,000 r annum. Address Box
“A,” care Modern Electrics and Mechanics, 38 Union
Square, New York City. *

500 PER CENT. PROFIT IN ORNAMENTAL
casting of concrete, artificial marble, plaster, papier-
mache, marble dust, imitation wood, soft me for
mam.xf'acturing interior, exterior decorations, gar
furniture, statuary, artistic h 3 ins, itary
flooring, tiling, tomb 8, C t caskets, stuccoing
buildings, life casting, ornament copying, modeling,
coloring, gilding, making elastic, rigid moul in-
structions complete, $1. Material furnished.
200 illustrations, beautiful casts. i
day.% W. Mabhler,

N,

FREE FOR SIX MONTHS—MY SPECIAL OF-
fer to introduce my magazine “INVESTING FOR
PROFIT.” It is worth $10 a copy to any ome who
has been getting poorer while the rich, richer. It
demonstrates the AL earning power of money, and
shows how any one, no matter how &oof CAN ac-
quire riches. “INVESTING FOR PROFIT” is the
only progressive financial journal published. It shows
how $100 grows to $2,200. Write NOW and I'll
send it six months free. H. L. Barber, 41820 W.
Jackson Blvd., Chicago. (5)%

reel
address to-
117 Russell St., Brooklyn,

GET AGENCY—CAMPBELL TIME SWITCH—
automatically turns on or off electric lights at any
predetermined time. The Campbell Bell Transiormer
rings electric bells from the electric light current.
Great line to sell the stores and the homes. Write
quick. Campbell Electric Co., Lynn. Mass. (%

AGENTS — FOR SPECIALTIES THAT SELL,
Write for particulars. Household Specialties Co.,
Wilmette, Ilf.

AGENTS—$5 TO $10 A DAY SELLING CHEM-
ical ink-erasing pencils. winner.  George
Townsend, Glen Cove, N. Y.

$60.00 PER WEEK AND UP. HOW FAR UP
depends on you. Enormous sums are being made by
Oxygenator §alesmen——.one has made $21,600 in three
years; another $6,000 in one year; another $4,600 in
six months. estern Oxygenator Co., Beatrice,
Neb. (%

AUTOMOBILES

USE AN AIR-FRICTION WITH NEW 1914 IM-
provements. Increases power and economy of motor
one-half.  Absolutely impossible to choke or load
Uses distillate, gasoline or half kerosene with finest
results. Starts easy in coldest weather. We fit all
motors, guaranteeing definite results or refund money.
Exclusive county rights. Liberal exchange on other
carbureters. The Air-Friction Carbureter Co., Day-
ton, Ohio. (r)%

FOR SALE—GOOD VULCANIZING PLANT. A.
M. Baugh, Omaha, Neb.

MOTION PICTURE PLAYS

" WRITE MOVING PICTURE PLAYS: $50 EACH:
all or spare time; no correspondence course. Details
free. tla Publishing Co., 358, Cincinnati, Oh{lo‘

183 4
TYPEWRITERS

REMINGTON TYPEWRITER, GOOD .ORDER.
first $12 takes it. Edgewater Press, 1124 Foster Ave..
Chicago. (¢)]

JUST OFF THE PRESS —BOUND VOLUME
No. 5 of Modern Electrics; contains more real infor-
mation than is found in $50.00 worth of electrical
books; 1,344 pages: 2,100 illustrations; 1,050 ques-
tions and answers. A veritable encyclopedia on
electricity. If you are a student of electricity or
desire to keep in touch with the electrical progress of
the world you can’t afford to be without this wonder-
ful collection of data on invention, illustrations and
writings of leading authors from ever art of the
world. Positively only 39 sets left. rders will be
filled as received and money returned when supply
is exhausted. Price, $3.00; 66c extra by mail in
1. S.: 95¢c extra in_Canada. Modern Publishing Co.,
82 Union Square, New Yock, N. Y. (tf)

Youth’s

BUSINESS BUILDING SYSTEMS—FOLLOW.-UP
Record Card, keeps records of names, addresses,
parcel post zone, letters sent, etc. Enough for 100
customers, tpfe];md 50c. 52 Model Advertisements for
any line of business, only $1.00. Craftsman Adver-

t_nsmg Signs, $1.60 up. Many other Specialties—
list free. rite to Johnston Commercial Company,
Carlinville, Il
. SPARE TIME — NO CANVASSING. REPORT
information, names, etc, to us. Markets waiting.
Erclose stamp.  “NISCO,” Dept. HDF. Cindin-
nati, Ohio. (€2} ¢
“MONEY MAKING IDEAS,” PUBLISHED
monthly, turns your spare time into cash. Sample

copy free. A. Kraus, 409 Chestnut St., Milwaukee,
Wis, *

THE BEST MAIL ORDER PROPOSITION ON
earth. Particulars free. Luther Gordon Co., North-
western Bldg., Chicago. (€} 3

MINK BREEDING SIDELINE. $3,750 FROM 25
mink yearly. My book tells everything. 50c. George
Norton, Pleasantville, New York.

YOUR 26 WORD ADVERTISEMENT IN 100
monthly magazines 8 months $1. A. Bennett, 442
East 184th St., New York.

MANUFACTURE GOLD WINDOW
Particulars 10c. Box 81, Detroit, Mich.

. YOUR 70 WORD DISPLAY ADVERTISEMENT
in 16 page 7x10 magazine reaching 7,000 boys, 40c.
agazine, Chicago.

ADVERTISERS — SPECIAb—5c PER WORD
places your ads in 133 different magazines. Send

LETTERS.
m

copy now for next issue. King’s Magazine, B
1301, Little Silver, N. J. e gazime, Tox
20,000 FORMULAS. PRICE $1 PREPAID.

Son?lete list 4c stamps. Edf. Bromley, Watervliet,

W.

WANTED—STUDENTS TO ENROLL IN AN-
other class in_ special electrical and college prepara-
tory courses, beginning now; no entrance examina-
tions. Write for Bulletin to Prof. F. E. Austin, 11
South Park, Hanover, N. H.

DO YOU WANT THIS BOOK, WHICH TELLS
vou how to test and operate all different kinds of
electrical apparatus. from generators and motors to
lamps and bells? Only $1.60 postpaid. *‘Electricians’
Operating and Testing Manuel,” by Henrr C. Horst-
mann and Victor H. Tousley, 16mo., full feather, and
chuck full of the right kind of information, which
can be readily mastered by the layman as well as
the experienced man. Modern Publishing Co., (3;

£

Union Square, New York.
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SEND 12 FOR “SEXUAL PHILOSOPHY,”
clearest, best, most instructive sex manual published.
y teaches, not merely argues. Write to-day.
“‘Health-Wealth” Publishing' House, 82 Bennington
St., Lawrence, Mass.

SECOND-HAND BOOKS — HALF PRICES ON
every subject; new 256 per cent. discount;
bought; catalogue No. 818 free. Foyle, 121 Charing
Cross koad, ndon, England. *

GET VALUABLE MAIL WHOLE YEAR FOR
30 cents. Money returned if unsatisfactory. Cor-
nish Electric Company, Schenectady, N, Y

“FASCINATING BOOKS: SAMPLE AND
catalogue 10c. Taylor Brothers, X2129 Clifton, Chi-
cago.

books .

LABORATORY DISCONTINUED MARCH 1ST;
icontents of electr: photo experimental dept. of an
auto sales firm in N. Ili., conslstinr of condensers,
coil tester, fuse blocks, hi‘h and low powered re-
ceivers, lamps, eter, s, insulators, automatic
telegraph set, individual set, sending tape, insulators,
instruction books, three telephones, camera, 7 in., extra
lenses, unbroken ‘Pkgs. gaper chemicals, flash lamp
powder, lantern slides, film holders, developing an
printing outfit, instruction book. Fine outfit
sckool, club or student in physics. Will shi
remittance of $100. Marvin, Maple Park, Il

DIAMOND TRANSFORMERS OPERATE BELLS.
toys, signals, rectifiers for chargin{ storage batteries
and spark coils through ste downs {rom 110 v. Most
reliable on the market. amond Transformer Co.,
3156 Second Ave., Pittsburg, Pa,

for
to first

BOOKS ABOUT ELEVATORS — BEST PUB-
fished. Morse, 19 Union Pl., Yonkers, N. Y. (2?)

YOUR LIBRARY IS NOT _COMPLETE WITH-
out a copy of Bound Bolume No, 4 of Modern Elec-
trics containing 958 pages, with over 1,000 illustra-
tions ard 1,200 questions and answers on topics of
vital importance to you. Elegantly bound in black
cloth; gold stamped. ~ Our supply is limited, so order
today while you think of it and you will not be

disappointed. ~ Price, 2.00; 40c extra b?g mail in
U. S.; 76c extra in Canada. Modern Publishing Co.,
32 Union Square, New Yark, N. Y. (r)

SWTCHBOARD METERS FOR VOLTAGE AND
amperage, 4% in. diameter, in aluminum case, for
$1.26 and upwards. These instruments are thor-
oughly practical and will give years of service. Our
prices are made possible only by a new design of

eat simplicity. Circular on request. Progressive

fg. Co., Box 205C, Reading, Penna.

PUNCHED DISCS, NOTCHED OR PLAIN,
castings and materials for building Prof. Watson’s
motor. Put in your order and get busy. Write for
full information and prices. Wm. C. Houghton, 141
St. Jerome Ave., Holyoke, Mass.

PICTURES ANR POST CARDS

MUSICAL POSTCARDS. CAN BE PLAYED
on any phonograph. Big assortment of Songs and
Musical Numbers. 10c each. N. Nathan Company,
348 West 148th St., New York City.

“THREE ARTISTIC BEAUTIES 10c; 26 MINIA.
ture photos 20c, six American Beauties 10c; Stage
Beauty Catalogue 2c; all for 30c. Taylor Brothers,
X2129 Clifton, Chicago.

24 ARTISTIC BEAUTY POSES, BEAUTIFUL
woman, 10c. New 64-page book for gentlemen, 12c.
(B:g_th 20c. Normal Specialty Co., M 7, Englewood,

icago.

8 x 10 PHOTOGRAPH OF ARLINGTON_ RA-
dio Station and Towers (NAA), 25 cents. Hillers
shota Company, 288 First "St., S. E., Washington,

44 LOVERS’ CARDS AND BOOK OF TOASTS,
10c. A. Kraus, 409 M. Chestnut St., Milwaukee,
Wis. *

ART PHOTOS.
ed. Three for
N. J.

FEMALE BEAUTY CARDS, REAL PHOTO-
ga%}ns 6 for 2b6c. Maple Co., 121, Napanoch,

MODELS, IMPORT-
Box 1514A, Paterson,

FRENCH
10 cents.

26 COMIC POST CARDS AND BOOK OF FLIR-
tations, 10c. A. Kraus, 409 L. Chestnut St., Mil-
waukee, Wis. %

PHOTOGRAPHY, CAMERAS & SUPPLIES

FILMS DEVI;&OPEI,)/ 8%. ALLMS/IZsES. P;l;IN‘TS
2 8%, 2¢c; 2¥5 x 4%, x 4 x 4%, 4c;
40}:‘: :i(oze/:n. Postc;rds. 80c dozen. . 2Work aranteed
and returned 24 hours after receiving. end nega-
tives for samples. Girard’s Commercial Photo Shop,
194 High St., Holyoke, Mass.

DIAGRAMS — OUR MODERN BLUE
Chart Method of Electrical Wiring. Write for in-
formation. Electrical Wiring Diagram Co., Box C-173,
Altoona, Pa.

DETECTIVE PHONE--MAKE ONE YQURSELF.
You can hear a whisper. Plans and information 26c.
Lobe Mfg. Co.,, 167 West 102d St.. New York City.

WORNOUT DRY BATTERIES MADE BETTER
‘than new for 8 cents. Instructions 20 cents. Willa-
mack, Grampian, Pa.

OLD DRY BATTERIES RENEWED, ABOUT I1c

PRINT

each. Instruction 25c. Crown Chemical Co., Hamil-
ton, Ohio.
WIRELESS, FLASHLIGHTS,

3 TELEGRAPHS,
etc., at lowest prices. Write for circulars. J. W

Denton, Gregory, Mich.

26 FORMULAS FOR 50c. RENEWING DRY
‘Batteries. List free. Charles A. Lutz, Dept. F,
York, Pa. m

RENEW DRY BATTERIES: THREE GUARAN-
teed processes, 10c. Fommula Bureau, 8311-EM,
Belleplaine Ave., Chicago.

STORAGE BATTERIES ARE VERY HARD TO
master and understand, but if you read this book you
will know all about them from beginning to end.
“Storage Batteries, Stationary and Portable,” by
J. T. Niblett, M.LLE.E. 80 pages, 21 illustrations,
ocket size, silk cloth binding. Price, 50c postpaid.
Modern Publishing Co., 82 Union Square, New York.

(r)

“CONSTRUCTION OF INDUCTION COITS AND
Transformers™ is a valuable book, containing 100 pages
and 72 illustrations, by H. ecor. You cannot
afford to be without this book, which is the latest
work on construction of induction coils and trans-
formers. $0.25 postpaid. Modern Publishing Co., 32
Union Square, New York. (r)

STAMPS, COINS, ETC.

KODAKS, GRAFLEX CAMERAS, LENSES—
Everything photographic; get bargain list. You can
save money by send'ng your order to Willoughby,
Broadway and 11th St., New York. (€3} 3

WE BUY, SELL AND EXCHANGE. BARGAINS
in microscopes, telescopes, binoculars, cameras, _etc.
Bargain list sent. Kahn & Son. Opticians, 54 John
St.,, New York. Established 62 years. (€313

$4.25 PAID FOR FLYING EAGLE CENT OF
1856. Hundreds of other coins bought. Send 10c
for buying catalog. A. Kraus, 409 K. Chestnut St..
Milwaukee, Wis. *

STAMPS—105 CHINA, ETC., STAMP DIC-
t\j[onary and list, 2c. A. Bullard, Sta. A., Boston,
Mass.

CYKO POSTCARDS FROM YOUR NEGATIVES,
8c; 100, $1.60. .Amateurs send for complete ’)nce
list and samples. The Fotokrafts Shop, Loveland,

hio.

OLD STAMPS BOUGHT—$75.00 PAID FOR
a certain old stamp; hundreds of other stamps bought.
Send stamp for buying list. A. Kraus, 103 Kraus
Bldg., Milwaukee. Wis. *



554
HELP WANTED

MODERN ELECTRICS AND

MECHANICS Vol 28. No. 4

INSTRUCTION

LOCAL REPRESENTATIVE WANTED. SPLEN-
did income assured right man to act as our represen-
tative after learning our business thoroughly by mail.
Former experience unnecessary. All we require is
honesty, ability, ambition and willingness to learn a
lucrative business. No soliciting or traveling. All or
spare time only. This is an exceptional opportunity
tor a man_in your section to get into a big paying
tusiness without capital and become independent for
life.  Write at once for full particulars. National
Co-O&c}ratiye Realty Company, L-699, Marden Build-
ing, Washington, D. C. *

MEN AND WOMEN WANTED FOR GOVERN-
ment johs. $65 to $150 month. Vacations. Steady
work. Parcel Post means many appointments., Com-
mon education sufficient, “Pull” unnecessary. Write
immediately for free list of positions open to you.
Franklin Institute, Dept. E203, Rochester, N. Y.

-

GOOD BLACKSMITHS ARE SCARCE AND
few learning the trade and the blacksmiths must make
the tools for ail—-from surgeon to the safe blower.
B,\ay Toy’s Modern Methods Forging and Welding
different kinds of steel solid, and doing all hard jobs
easy, also hardening and tempering to a standard by
colored charts. Any smith can be an expert that
means good jobs and big money. All for one dollar.
Send for valuable samples free. W. M. Toy, Sid-
ney, Ohio. (%

. EXPERIMENTERS WHO DESIRE COMPLETE
instructions for making a step-down transformer for
experimental purposes, at small expense (that can be
connected with ordinary house circuits- to send 25c
for the best book ever issued on the subject. Great
demand; everybody wants it. Better than _batteries.
Address, Engineering Education Extension, Lock Box
41, Hanover, N. H. .

MECHANICAL DRAWING. THE WARNER
system makes expert draftsmen. If you are ecarning
less than $25.00 per week we can increase your
salary. Free book. Colorado Correspondence Col-
lege, Dept. 55, Denver, Col.

FREE ILLUSTRATED A BOOK TELLS OF
about 800,000 protected positions in U. S. service.
Thousands of vacancies every year. There is a big
chance here for you, sure and fenerous pa{j lifetime
employment. Just ask for booklet S-947. o obliga-
tion. Earl Hopkins, Washington, D. C. *

$5 DAILY EASILY EARNED AT HOME SPARE
time, silvering mirrors. No capital. Free instructin
booklct tells you how to make $5 daily. Patterson
Co., Dept. I‘}', Brookville, Ky. (11

LEARN AUTOMOBILE DRIVING. COMPLETE
book, how to operate, repair, get licerise, position.
Postpaid 10c. olmes I\ovcfty Co., Desk 6, Ply-
nmouth, Mass.

GOOD POSITIONS OPEN EVERYWHERE.
Let us place you. State qualifications, salary, etc.,
first letter. “NISCO,” Dept. MDF, Cincinnatl.(g)*

I WILL START YOU EARNING $4 DAILY AT
home in spare time silvering mirrors; no capital; free
instructive booklet, givin%plans of operation. F.
Redmond, Dept. A. G., Boston, Mass. B)*

WANTED—SEVERAL HONEST, INDUSTRIOUS
people to distribute Patriotic Literature. Salary ¢60
per month. Prof. Nichols, Box F, Naperville, Ill.

MAKE FROM $100 TO $500 A MONTH WITH
illuminating paint. Particulars for stamp. M., Box
35, Hagerman, Idaho.

REAL ESTATE

LET US SELL YOUR PROPERTY-—ANYTHING.
Bargains everywhere—inquiries daily. State particul-
lars first letter. “NISCO,” Dept. XDF, Cmcm(ragt;’

FOR SALE: 60 ACRES OF FINE LAND, ON
Grand Island, N. Y., fronting on the beautiful Nia-
gara River, right across from Buffalo; suitable for
igh grade development, bungalow plots, gentleman’s
estate or farming; nearly 600 feet shore front with
riparian rights; price $300 per acre: worth $600; lib-
eral terms will be made with responsible parties; house
and barns near shore. Address W. H. Northrop,
Grand Island, Erie County, New York. (r)

STORAGE BATTERIES ARE VERY HARD TO
master and understand, but if you read this book you
will know _all ahout them from beginning to end.
“Storage Batteries, Stationary and Portable,”” by
J. T. Niblett., M.LE.E. 80 pages, 21 illustrations,
R?cket size, silk cloth binding. Price, 50c_postpaid.
Modern Publishing Co., 32 Union Square, New o(rk).

T

THIS ELECTRICAL DICTIONARY WILL JUST
fit in your vest pocket. Carry it around with you
while you are at work. ‘“Handy Vest Pocket Electri-
cal Dictionary,” by Wm. L. Weber, M.E., containing
upwards of 4,800 words, terms and phrases employed
in the electrical profession with their definitions given
in the most comprehensive manner. Full leather
cover 50c postpaid.  Modern Publishing Co., 82
Union Square, New Y

ork. (r)

ST—STU—T—T—ERING OR STAMMERING.
Let me tell you, by mail, how I cured myself, after

30 years of misery and failure. Discovered a natural
method which anyone can use, at home. Since then
have won social and business success. Sehd me

our address, in confidence. Walter McDonnell,
rawer F 667, Station F, Washington, D. C.

FREE TUITION BY MAIL—CIVIL SERVICE,
mechanical drawing, stationary engineering, electric

wiring, agriculture, poultry, normal, bookkeeping,
shorthand and typewriting courses. For free tuition,
apply Carnegie College, Rogers, Ohio. (Nw

FREE ILLUSTRATED BOOK ON HYPNOTISM

and other occult sciences to all who send their ad-
dress. Write to-day and learn how to influence and
control others. D. Betts, Sta. 174. Jackson,
Mich. ()%

COLLEGE AND UNIVERSITY DEGREE
courses; resident, non-resident. Address Vetus

Academy, Incorporated 1904, New Jersey Branch, 120
Palisade Ave., West Hoboken.

“SPANISH-IN-A-WEEK,” BY T. S. ROMERO,
embodying a new mcthod, scientific, exact, comprchen-
sive, by an expert teacher of pure Castillian Spanish.
This book contains the fundaments of the language.
casily grasped and of sufficient vocabulary to enable
anyone to obtain a working knowledge of Spanish.
Every word phonetically pronounced. Appendix con-
tains geoFra‘o‘l;lgal information in Spanish and Eng-
lish of all Latin-America. _Sent postpaid, cardboard
50c, cloth 76c. Modern Publishing Co., 32 Union
Square, New York. )

PRINTING AND ENGRAVING

DIGNIFY YOUR CORRESPONDENCE. 100 LET-
terheads and envelopes printed on excellent bond,

$1, prepaid. 500 letterheads or envelopes, $1.50.
1,000 for $2.60. Samples free. Proper printing.
Robison printery, Curwensville, Pa. (1>

ALL FOR $1.26 POSTPAID, lgg LETTER-

heads 8145x11, 100 Envelog:s 834 Bond.
Printed to your order. amples free. Genuine
Typewritten tters our specialty.

Carter Company,
62 State, Rochester, N. *

500 BOND LETTER HEADS AND ENVELOPES

for $2.50 postpaid. Business Houses send for prices
and samples. The Little Miami Letter Co., Love-
land, Ohio.

GOOD ENVELOPES, GOOD PRINTING, 300
$1.00 postpaid. Business cards, 350 $1.00. 15 years

serving customers by mail. Amity Specialty Press,
Card ﬁept., Amityvilxe. N. Y.

GUMMED LABELS, 3,000 $1.00. 1 x 8 INCHES.
Catalogue Free. Helmus Company, Hoboken, Pg.)].
)%

500 BUSINESS CARDS PRINTED TO YOL'l;
order 76c. Geo. Birt, Russell Ave., Indianapolis, Ind.
5

BOAT_ BUILDING FOR AMATEURS. BY
Adrian Neilson, C.E. This book will tell you how to
build all manner of small boats, such as punts, skiffs,
canoes, row and sail boats; only $1.00, postpaid tc
any address in the U. S. Modern Publishing Co., 32
Union Square, New York City.
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. PATENTS MACHINERY
PATENTS SOLD ON COMMISSION, INVEN. INVENTORS:  WE MANUFACTURE METAL

tions perfected—Ideas developed.
satisfaction or no pay. Expert in the development
of patents. Legal and technical advice free. R. S.
Shelmo-Jacobsen, Consulting En*ineer, Dept, D., 452
Peoples Gas Bldg., Chicago, Ill. *

PATENTS THAT PROTECT AND PAY—AD-
vice and books free. Highest references. Best re-
sults. Promptness assured. Send sketch or model
for free search. Watson E. Coleman, Patent Lav(vy)er.

r

1 guarantee utmost

624 F St, Washington, D. C

articles of all kinds, to order. Also, special ma-
chinery, tools and dies, punchings, lathe and screw

machine work, metal spinnings, castings, plating,
wood and metal patterns, etc. Send sample for
estimate and expert advice, free. The Eagle Mfg.
Co., Dept. D., Cincinnati, O. ()%

MODELS MADE FOR INVENTORS; GENERAL
machine work; designing and perfecting; developing
automatic devices and machinery. In a position to
do all kinds of light tool and machine work. Prices

PATENTS AND TRADEMARKS, ELECTRICAL
and mechanical a specialty. Book free. Joshua R. H.
Potts, Patent Lawyer, 8 Dearborn St., Chicago; 805
G St.. Washington; 920 Chestnut St., Philadei&h)t;

INVENTORS WANTED—TO SUBMIT DEVICES
for street railway transfer system; also other inven-
tions. For particulars address Inventors’ Mttual

velopnient A iation, 818 Potomac Bank Bldg.,
Washington, D. C.

BENJAMIN ROMAN, SOLICITOR OF AMERI-

reasonable; estimates cheerfully given. Ideal Machin
Works, 61 Ann St., New York City. a(r)-:v

FREE CATALOGUE OF MODEL SUPPLIES.
Castings, metal specialties on contract. North Chi-
ﬁllgo ool Works, 2134 Grove Ave.,, North Chicago.

. 1

FIRST STEPS IN ELECTRICITY,
tricity for the beginner! Doesn’t that title sound in-
teresting? It is just what it denotes, or maybe more,
because it starts off with the development of elec-
tricity, explaining fully in a purely and descriptive
manner how to perform simple experiments with as

OR ELEC-

can and foreign patents; trade-marks registered. .Pat- little expense as possible. 288 pages, 114 illustrations,

ent treatise mailed upon request. 15 Park Row, pocket size, cloth cover. Price $1.00, postpaid. Mod-

New York. . %  ern Publishing Co., 82 Union Square, New York. (r)
IDEAS WANTED—MANUFACTURERS ARE

writing for patents procured through me. 3 books FOR SALE

with ﬁst 200 inventions wanted sent free. Advice

Free. 1 get patent or no fee. R. B. Owen, 44

Owen Bldg.. Washington, D. C.

PATENTS WITHOUT ADVANCE ATTORNEY
fce. Payable when patent allowed. Send sketch for
free report. Books free. Fuller & Fuller, \\'ashm.g‘-'

ton,

PATENT YOUR INVENTION—$20,000 OFFERED
for inventions wanted. Booklet and opinion_ free.
Milo B. Stevens & Co.., Established 1864, 625 F St.,
Washington, D (r)%

FREE—LIST OF PERSONS WHO WANT TO
buy patents, prizes offered by manufacturers and lists
needed inventions. Randolph & Co., 647 F St., Wash-
ington, D. (r)%

OFFICIAL DRAWINGS FREE—PATENTS PRO-
cured or fee returned. Expert services. _Send sketch
for free search. The Patent Exchange, Jerden Bldg.,
Washington,

C. L. PARKER. PATENT ATTORNEY, 8 Mec-
Gill Bldg., Washington, D Inventor’s_handbook.
“Protecting, Exploiting and Selling Inventions,” sent
free upon request. (%

WRITE FOR MY “WORDS OF VALUE TO
Inventors.” John R. Woodworth, Registered Attor-
ney, Worder Bldg., Washington, D. C.

PATENTS SOLD — FREE BOOKLET TELLS
how we get cash for your patent. Buyers waiting for
good inventions. Patent Sales Co., Frankford, Pa.

1868—MIATT—PATENTS—1914—i.c., 456 YEARS’
personal, practical and successful experience in pro-
curing U. S. and Foreign Patents, Registrations of
Trade-Marks, Labels, Prints, Copyrights, etc. Also
as Counsellor and Expert in Patent Causes. Personal
attention given to all business assumed by mutual
consent, but omly on reasonable compensation for
time_and labor involved. Terms moderate, but not
contingent. Information and advice freely given, but
no circular literature. Branch Office, Washington,
D. C., for transaction of business with Patent Office
direct. Reliable and competent foseign representa-
tives. Geo. W. Miatt, Attorney and Counsellor at
Law and Patent Expert. Patent business exclusively.
Offices, Temple Court, Cor. Nassau and Beekman
Sts., New York City. (r)

THIS ELECTRICAL DICTIONARY WILL JUST
fit in your vest pocket. Carry it_around with_ you
while you are at work. ‘Handy Vest Pocket Elec-
trical Dictionary,” by Wm. L. Weber, M.E., contain.
ing upwards of 4,800 words, terms and phrases em-
ployed in the electrical profession with their defini-
tions given in the most comprehensive manner. Full
leather cover; b60c, postpaid. Modern Publishing Co.,
32 Union Square, New York. (tf)

BUY MY BIG POWERFUL AERO VACUUM
cleaning wagon, and start business yielding big profits;
small competition. Roy Creamer, Jeffersonville, Ohio.

. Qostpaid. Modern Publishing Co., 32 Union

FOR SALE—MOVING_PICTURE FILMS. ANY

subject, lc per foot. Davis Service, Watertown,
Wis. (1)

NAMES FOR SALE—MAIL BUYERS, FARM-
ers, school teachers, agents; original letters for rent.
Big Mail Directory, 1124 Foster Ave., Chicago. (1)

MARCONI 2-INCH COIL AND D.P.D.T.
aerial switch. Coil used about a month. $8.00. D.
G. Jerauld, East Harwich, Mass.

MOTORS FOR SALE CHEAP, 1-12 H.P,, 110 V.,
a.c, and d.c., standard make, in good condition. Har-
lan S. Webster, 2026 Borden Ave., Massillon, Ohio.

ONE COSMOS, E. CO.. ¥ KW. O. CORE
transformer, two J. J. Duck 1-qt. leyden jars, one

new Halcun rotary spark gap‘ First offer takes all.
(icl:orgc A. French, 800 S. Ilamilton St., Mobile,
Ala.

TELEGRAPHY

TELEGRAPHY — MORSE .AND  WIRELESS —
Railway accounting (station agency) taught quickly.
Railroad and Western Union wires and complete
Marconi wireless station in school. Oldest and larg-
est school. Expenses low—can earn part. Positions
sccured. Catalogue free. Dodge's Institute, Sixth
St., Valparaiso, Ind. ()%

WIRELESS, COMMERCIAL AND RAILROAD
Teleiraphy taught free by mail. Send for details.
Brooklyn ’l‘elegragh School. W. U. Telegraph Bldg.,
313 Fulton St., Y. S)w

rooklyn, N.

TELEGRAPHERS’ WORKING CONDITIONS,
wage schedule, explained free. Pelnar School of
Telegraphy, Madison, Wis. (8)

ONR §0-PAGE BOOK, “THE WIRELESS TELE-
phone,”” will be found invaluable to those interested in
this science. This book contains 57 illustrations and
is considered a masterpiece. Send $.25 in stamps,
coin or M. O. to Modern Publishing Co.. 82 Union
Square, New York City. (r)

MODERN ELECTRICAL CONSTRUCTION. BY
Henry C. Horstmann and Victor H. Tousley. A new
revised and enlarged edition, 16mo., 868 pages, 178
diagrams. Pocket size, full leather limp. Price, $1.560

C uare
New York, :



530
MISCELLANEOUS

MODERN ELECTRICS AND MECHANICS

Vol 28 N2 4

WIRELESS

TOBACCO, THE PURE LEAF, NOT MANUFAC-
tured. T t tobacco for chewing and smoking.
Samples, one pound prepaid, 25c. Dolan & Co., 1135
Market, Louisville, Ky.

POULTRY — WHITE ORPINGTONS, CELE-
brated Cook strain; most popular breed in America.
Eggs for hatching $2.50 per 15. Address J. E. Teal,
4918 Ravenswood Ave., Chicago. (1)

SAFETY BLADES SHARPENED—GILLETTE'S,
e)vqplex, all makes 2c each. Keene-Edge Co., Oshkosh,
is.

WE ANALYZE EVERYTHING. RELIABLE
formulas furnished, by expcrt chemists. Economy
Laboratories, 721 Fast 161st St.. New York City.

GRIT HAND SOAP FORMULA FOR 10 CENTS.
John Pick, 680 Milwaukee, E. Detroit, Mich.

PEARLS AND BAROQUES BOUGHT AND
sold. Laverne Mapes, Indiana Harbor, Indiana.

WIRELESS AND EXPERIMENTERS' SUP-
plies. Look over our large cataiogue and new sup-
plement ot our latest instruments. Condensers $.60
to $8.75. Detectors $1.76 to 4.00. Sent for 8¢
stamp. A. W. Bowman & Co., 55 Sudbury St.,
Boston, Mass.

CLEARANCE SALE, SHOP-WORN APPARA-
tus; $4 two-slid¢ tuner, $2; $6 rotory condenser, $3;
$16 rec. transtormer, $12, and other bargains; sen
tor list. Radio-Electric Supply Co., Dept. E, Wav-
erly, Mass.

DETECTORS ARE OUR SPECIALTY. OUR
$0.60 detector has received messages 1000 mules.
Each detector tested. Send for one. Prices, $0.50,
$1.00. Maximum Specialty Co., 306 College Ave.,
Ithaca, N. Y. *

WONDERFUL LONG DISTANCE FERRON OR

silicon detector. Extremely sensitive. Only $8.00.
Send for particulars. ~ Trans-Continental ireless
Co., 810 Alabama, Indianapolis.

BRASS RIBBON $0.02 PER FT; IMPREG

HUNDRED WAYS OF KISSING GIRLS. SOME-
thing exceptional. A novelty, entertaining instruc-
tive. Price, 25c postpaid. J. M. Sheridan Co., 417
East 161st St., New York. ©(6)

MARRY—MARRIAGE _ DIRECTORY WITH
hotos and description. Free. Pay when married.
giew system. Box 5626 F. W., Kansas City, Mo. %

nated paper pulp tubes, Wood's alloy, slider rod.
etc. Send for price list. Schenectady Wireless Sup-
ply Co., Schenectady, N. Y.

'ENA%ELED V\l’éRE —_ N? 314 F%R SECOP;]IJ‘;
aries, . T . tpaid. as. erguson,
N. Hawey St.‘:e Oklahoguo: l(","ity.

MARRY—MANY WEALTHY MEMBERS. WILL

marry. All ages. Descriﬁions and photos Free. Box
314 Z, Kansas City, Mo. *
WOULD YOU MARRY IF SUITED? BEST
Mailed free. The Cor-

matrimonial ‘P r published.
respondent, Toledo, Ohio.

WILL EXCHANGE ONE SMALL MOTOR, ONE
typewriter, cost $5; one telegraph seh 20 ohms; 40

P 15c , four Buster Brown cameras
(new), 60 doz. Argo devel{)fing paper, 26 M. 0. de-
velopers and supplies, for U. S. stam&s or coins. H.
Jones Wallis, 482 10th St., Troy, N.

FOR EXCHANGE—RUHMKORFF TYPE COIL
secondary of No. 82, 13 in. long, 6 in. diameter,
gives 7-in, spark; Tesla transformer for coil up to
12 in. spark. Holds six gallons of oil. I have the
oil. One loose coupler, one rotary condenser alumi-
num plates, one detector, one_ circular potentiometer,
high tension adjustable condenser with 28 plates
8 x 10 in., one Leyden jar, one voltmeter, switchboard
type; one Geissler tube, a lot of No. 82 and No. 10
wire; also some binding posts. Everything is mounted
and finished in oak, worth over $100. Would like
something of equal value. Lewis Hoppenthaler, 276
J ica Ave., Flushing, N. Y.

WHAT AM I OFFERED FOR BRAND NEW
modern receiving set, with audion detector, $156 loose
coupler, 8000 ohm phones, condensers, all on cabinet,
used only ten hours. Will trade for transformer
wound for 26 cycle, balance in other goods. What
have you? . D. Woodcock, 496 . Ferry St.,
Buffalo, N. Y.

WOULD LIKE TO GET A 2-IN. SPARK COIL
of good make; also other wireless instruments for the
following: D. c. motor, suitable for rotary spark gap;
a battery motor, rotary spark gap, 8 points; a 10 v.
%}4 a. dynamo an| hand machine to run same. Geo.

cCarthy, 1012 Sutter Ave., Brooklyn, N. Y.

a

WILL EXCHANGE ONE MAHOGANY LOOSE
coupler, 12 taps on secondary and 2 slide primary,
new; also one Slaby-Arco coherer and decoherer for
gpe\»(\'rit:r. J. Gilligan, 248 Marion St., Brooklyn,

. HAVE AN OMNIGRAPH WITH 15 DIALS, ONE-
inch spark coil, gap, key, helix, condenser, large
Tesla coil (throws 16-in. spark), potentiometer, 50
amp., 320 volt single throw 3 pole switch, variometer,
80 ft. No. 6 copper and a_quantity of No, 4; also
a large fuse block for switch. ill consider any
?ood receiving apparatus or_a % kw. closed core trans-
ormer. Address F. X. J. M, care W. Whit.
marsh, 48 Main St., Gloucester, Mass.

MAKE YOUR OWN ROTARY VARIABLE CON-
densers; 25 plates 534 inches in diameter, $2.00. Ad-
dress Wireless, 610 College Ave., Elmira, N. Y.

WIRELESS EQUIPMENT, BOOKS, TOOLS,
etc.—Two Thordarson transformers, special oil im-
mersed condenser, General Electric hot wire amme-
ters, helix, gap, special break key, 1 kw, and 8 kw.
compressed

air gaps, switchboard, Murdock loose
couplers, variable condensers; wireless specialty,
Brandes and Western Electric phones, $85.00 radio-
lytic detector, condensers,-spark coils, relays, keys,
sounders, aerial wire, insulators, 12-inch fan, lighting
fixtures, etc. Complete drill sets, screw plate, vise,
breast drill, saws, micrometer, calipers, grinder, etc.
Electrical handbooks, Fleming, Pierce, Erskine-Mur-
ray, etc. Complete file U. S. wireless patents, Mod-
ern Electrics, and others. Office desk, chairs, stand,
adjustable drawing table, board, etc. Request par-
ticulars on articles interested in. Stanley Mc-
Clatchie, 178 West 82d, New York.

“WIRELESS HOOK-UPS,” CONTAINING 96
pages and 100 hook-ups, is full of diagrams fully
illustrating every possible wireless connection. This
book will enable wireless men to get excellent results.
Sent postpaid for $.26. Modern Publishing Co., 3%
Union Square, New York. (r)

WE CAN FURNISH ANY BOOK ON WIRE-
less published. Write Book D§pt. Modern Publishin
Co., 82 Union Square, New ork. (r

TO EXCHANGE FOR GOOD SPARK COIL OR
¥ kw. open core transformer, $8; 200 ohm nickel-
plated relay, vibrator for 1-in. coil, and sheet brass
4 x 8 x 1'4 in. James L. Green, Wesley College,
Winnipeg, Canada.

WILL EXCHANGE ONE LARGE LOOSE COUP-
ler, one 2000 meter double slide tuning coil; also one
half-inch spark coil. Everything in good order. Pre-
fer good rotary variable condensers and detectors.
Chester Ulsh, 263 Summit St., Box 179, Marion, Ohio.

WILL EXCHANGE 1 LB. SPOOL OF NO. 8o
reen silk wire, a variable condenser, two wireless
eys, detector, four-volt battcl;‘ly motor, telephone
transmitter, potentiometer, two fixed condensers, 18-
point hard-rubber. switch and 100 switch points.
Charles E. Preiss, 415 Central Ave., Brooklyn, N. Y.

WIREMANS TOOLS

USE OUR INSULATION REMOVING POCKET
tool, no knife needed, postpaid $1.60. Wireman's Tool
Works, 2162 West 108d St., Cleveland, O.

“HOW TO MAKE WIRELESS INSTRUMENTS.”
bf 20 Wireless Experts, containing 96 pages and 75
illustrations, written expressly foc wireless amateurs,
and is a_book that you cannat afford to bz without.
Price, 25c postpaid. Modern Publishing Co., 32
Union Square, New York City. {r)
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Apparatus Exchange Department

This department is for the free use of our sub-
scribers and readers, to enable them to exchange
technical articles for which they have no need for
other articles or apparatus which they prefer.

Advertisements under this heading containing more
than fifty words cannot be accepted; the right is
reserved to rewrite or reject any advertisement which
will not be for the best interests of our readers. Ad-
vertisements under this heading will be inserted one
time only, free of charge.

Advertisements of articles intended for sale cannot
be accepted, as a regular classified department is con-
ducted for advertising of this character at a cost of
5¢ per word.

Advertisements should be addresed to ‘“‘Apparatus
Exchange Department,’” care Modern Electrics and
Mechanics, 83 Union Square, New York.

Advertisements for the May number should reach
us on or before March 81st,

I HAVE A FIRST CLASS SENDING CON-
denser for a 2 or 2% inch coil, worth 32.5_(? and a
% kilowatt transformer coil with vibrator. This coil
1s in good condition, but has no primary condenser.
Wish to trade, so what have you to offer me? John
Wm. Waite, 89088 N. Third St., Philadelphia, Pa.

WILL EXCHANGE A COURSE IN PHOTO-
glay writing, a k on moving-picture acting (cost
2), a new set of boxing gloves, 80 feet of western
comedy mo -picture film, about 80 feet of a “Pilot”
film, entitled, “Lincoln for the Defense’’; have other
films, lnclud'mg small painted ones; slides; heavy
football cover, and two 1000 ohm single pole receiv-
ers. Want receivers with head band and cord:
helix, spark gap, % kw. transformer and many other
wireless instruments. Immediate reﬂly to all in-

iries assured. _Alfred Stellman, Box 88, North

ackensack, J.

LEARN TO FLY—BIG TWO-FOOT BLERIOT
Monoplane. Latest model, knocked down, packed,
ready for mailing, with blue print and complete draw-
ings for bl with wheels and propeller. This
model is usually sold by dealers for $2.00. Boys all
over the country are baving barrels of fun with them.
For good, whol lent, there is probably no
flying device more entertaining and that will afford
more fun for the boys and grown-ups than this pleas-
ing toy. Guaranteed to fly or money refunded. Sent
prepaid on receipt of price, $1.00. Model Flying Ma-
chine Company, 830 Reliance Bldg., New Yori (gity

HAVE LARGE LOOSE COUPLER. WILL
trade for a set of 2000 ohm head receivers, any
x)od e preferred. Don Hartley, R. D. No. 8,
thens, Obhio.

HAVE A MAGIC LANTERN WITH 2 DOZ.
large slides (original cost $1.76 without slides) and
a small spring wound motor boat 9! inches long
(cost $1.10); total value $2.85. Will exchange for
some wireless ﬁppﬂratus. What have you? Box
711, Lynbrook, N. Y.

WILL EXCHANGE A 1 H.P. STEAM ENGINE
and gauge, one 6 v., 8 a. dynamo, a two-inch_coil
and a pair of telephones. hat have you? Edw.
Simolin, Jr., 633 Shepard Ave., Brooklyn, N. Y

WHAT HAVE YOU TO EXCHANGE FOR ROV-
ers name plate machine, one high-grade 6% x 84
view camera outfit, cost $76; one new gong steam
whistle, one small brass whistle, one .22 Winchester
rcpuung rifle, one bass violin-cello, one banjo,
gnpho& one and 80 records? D. F. Cascy, Harrison-
ville, Meigs Co., Ohio.

OUR 80-PAGE BOOK, “THE WIRELESS TELE.
phone,” will be found invaluable to those interested
in this science. This book contains 87 illustrations
and is conside a masterpiece.  Send $0.25 in
stamps, coin or M. O. to Modern Publishing Co., 82
Union Sq., East, New York City. .
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WILL EXCHANGE ONE DAISY 1000-SHOT AIR
rifie, Brownie No. 3 camera, 16 vol. Alger's books,
cloth_bound; four condenmsers, one pair Spaulding’s
running _shoes, size 6, value $5; ene pair hockey
skates, size 10; one book on National Electric Code.
Total value, $20. Would like % or 3 kw. trans-
former. Edw. F. Dennis, P. O. Box 702, Tenafly,

o Je

WILL EXCHANGE 100 FT. LIGHT WIRE IN 12
pieces, 18 sockets, battery voltmeter in fan
l?& 1b. “all sizes of wood, screws, 120 ft. No. 1
afuminum wire, one receiving_coil without rods and
woodwork for loose coupler. I wish te exchange for
a motor or dynamo. If your goods are worth more,
let me know, as I have more articles to trade.
Walerych, 849 Medbury Ave., Detroit, Mich.

FOR EXCHANGE — 1%-IN. SPARK COIL,
spark gap, helix, "amc{ clips, flexible wire and bind-
ing posts, loose pler, potent ter, fixed con-
denser, electrolytic and peroxide detectors, switches,
2-point D.P.D.‘K. two D.P.S.T., one S.P.D.T., and
two pounds antenium wire. Would like first-class
bicycle __equipped with mud uard, &:“i lami.{ etc.
Philip Hoehn, 318 Jefferson St., St. rles, Mo.

THIS ELECTRICAL DICTIONARY WILL JUST
fit in your vest pocket. Carry it around with you
while you are at work. *“Handy Vest Pocket Electri-
cal Dictionary,” by Wm. L. Weber, M.E., containi
upwards of 4,800 words, terms and phrases employe
in the electrical profession with their definitions given
in the most comprehensive manner. ~Full leather
cover; 50c postpaid. Modern Publishing Co.,
Union Sq., East, New York.

HAVE SOME OF THE FIRST EDISON INCAN.
descent bulbs manufactured. Just the thing for the
curiosity gatherer. Will exchange for Brandes 1000
ohm Superior receiver or long-distance transmittes.
Must be in good condition. B. Moran, 8 Grand St.,
Natick, Mass.

1 HAVE 85 BOYS’ BOOKS, ALL IN GOOD
condition, which I would like to exchange with any
one for a good loose coupler or_ loading coil. The
value of the books is about $9. Joe L. Penny, Mid-
dle St., Haverstraw, N

FOR TRADE — THE FOLLOWING SETS OF
books: Gas Engines, Architectural Drawing, Survey-
ing and Mapping, Mechanical Drawing, etc., B flat
cornet, case, mute. Want set of I. C. S. Italian
text-books, language phone, records. books or any-
thing of equal value. Charles W. Hall, Supt. Town
Farm, Kittery Depot, Me.

FOR EXCHANGE — ONE $INCH BOX TYPE
spark coil, worth $8; one antenna switch, worth $2,
and one telegraph key. Wanted: A motorcycle or
motorcycle engine, suitable to_attach to ordinary bi-
ncl; Will pay difference. S. C. Porter, Hamilton,

BOUND VOLUME NO. 38 OF ‘“MODERN ELEC-
trics” is now ready, which contains 740 8, aver
1,000 illustrations and writings of 800 authors, 650
articles of unusual interest, with 1,178 questions and
answers. Bound in handsome black _ cloth, ;31&
stamped. $1.50; $0.30 extra by mail. Modern b-
lishing Co., 32 Union Sq., East, New York City. (tf)

WANTED—CLAPP-EASTHAM FERRON DETEC-
tor, rotary variable condenser and electrose, 6-inch or
10-inch insulators. Have a 60-watt dynamo, single
slide tuner, 1000 ohm receiver with split head band,
6 v. 10a. storage battery and a 3 v. 40 a. storage
Egll. P. Koulsol, 486 West 284 St., New York

ity.

TO EXCHANGE—A PROFESSIONAL STRIK-
ing bag for anything in wireless line, or striking-bag,
football and Indian clubs for a 1%-in. Bulldog spark
coil. G. Bolton, 869 Dix Ave., Detroit, Mich.

YOUR LIBRARY IS NOT COMPLETE WITH-
out a copy of Bound Volume No. 4 of Modern Elec-
trics, containing 9568 pages, with over 1,600 illustra-
tions and 1,200 questions and answers on topics of
vital importance to you. Elegantly bound in black
cloth; gold stamped. ~ Our supply is limited, so order
to-dnrv while you think of it and yon will not be die-
a mted. Price $2.00; 40c extra by mail in U. S.;
7 extra in Canada. Modern Publishing Co., 82
Union Sq., East, New York.
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WILL EXCHANGE ONE 1913 MODEL COASTER
brake bicycle and one new No. 16 gau?e double_bar-
rel shotgun, used very little, in perfect condition.
Both cost 360. Will exchange for wireless goods.
Wiite to R. E. Wason, Box 6, Ellsworth, Ohio.

HAVE “THE MICROSCOPE,” BY PROFS.
Naegeli and Schwendener, translated from the Ger-
man work, “Das Mikroskop’; cost $5.50. Will ex-
change for science books or chemical appliances, .or
what have aou? Frank Earl, 388 Manhattan Ave.,
New York City.

HAVE FOR EXCHANGE A 7 x 9 SELF-INKING
foot rower job press with three chases and two sets
of rollers, worth $20. Also have a 12 x 16 foot power

self-inking_jobber, worth $30. Will exchange either
wireless receiving instru-

or both for high grade
ones, Charlestown, Ind.

ments.
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HAVE FOR EXCHANGE WIRELESS AND
electrical instruments. Also have a lot of other things,
such as Book on Wireless Telegraphy and Telephony,
post card projector, hockey skates, No. 1 Brownie
camera, two step-down transformers and $4 worth of
wmagic tricks. rite for complete list of goods and
descriptions. Want a large and small capacity rotary
variable condenser and cat whisker detector. Murdock
preferred. However, write if_lyou have any kind of
variable condensers. Albert T. Huizinga, 11002 E.
Crescent Ave., Morgan Park, Il

WILL EXCHANGE ONE DYNAMO-MOTOR.
one hydro-electric direct connected dynamo of 1-8
h.p., “one 1}3-in, wireless coil, and one 12-in. fan
motor, for a pair of hockey skates, small gasoline en-
gine, etc., or any fair offer will be accepted. Articles
are in Al condition, C. Pfister, 727 Factory St.,
Canal Dover, Ohio.

Leslie
YOU CAN TURN YOUR SPARE TIME INTO
dollars by ta.lnn&subscnptions from your friends and
acquaintances. ou as a regular reader of MODERN
ELecTrRICS AND MECHANICS know its good points and
can present its attractive features in a_way which will
readily make subscribers of your friends and i

WANTED—HIGH GRADE SENDING AND
receivin, outfit, complete, value not less than
$60. Will give in exchange $60 equity in Rich-
mond building lot. A. B. Helminger, care Western
Union Telegraph Company, Richmond, Va.

ances. Convince me that you are in earnest and will-
ing to push things; send me the endorsement of three
responsible business men who are willing to vouch for
your fitness and I'll gladly send you your official ap-

intment papers, togecther with full particulars as to
how to go about the work, and how much there is in
i for you. Don't delay until some one else in your
territory bas securcd the appointment. Write your
application to-day. M. C. Cooney, Manager Local
Agents Department, Modern Publishing Co., 82 Union
Sq., East, New York City.

WILL EXCHANGE A 3 KW. SENDING AND
receiving wireless outfit, in ﬁ;st-class condition, for a
motorcycle or parts, machinist lathe or bench drill.
Charles Brown, Jr., 126 Bergen St., Brooklyn, N. Y.

. WHAT AM 1 OFFERED FOR THE FOLLOW-
ing: One set of wireless receivers, 300 ohms, nickel-
plated head band, 6 ft. silk cord, one potentiometer,
two snap switches, one football and one basket-bail.
Storage battery preferred; also variable condenser.
Percy Provan, 446 Madison St., Brooklyn,

WILL EXCHANGE COMPLETE Y% KW, 200
meter sending set, cabinet mounted, finished and
stained in rosewood; also receiving set consisting of
loose pler, fixed d r, galena detector and one
pair of 3000 ohm phoncs; value $45 to $50, for a
1 kw. transformer, manufactured, or a 15 or 2 kw.
home-made. Write to Harold Winningham, 515 Sec-
ond Ave., West, Seattle, Wash,

HAVE FOR EXCHANGE TWO 1%-IN. COIL
secondaries, 4 kw. transformer secondaries, wireless
fixtures, etc. I want a manufactured and well.known
brand of loose coupler, in good condition, or variable
condenser. Write to Harold Winningham, 515 Second
Ave., West, Seattle, Wash.

“HOW TO MAKE WIRELESS INSTRUMENTS,"”
bﬁ 20 Wireless Experts, containing 96 pages and 75
illustrations, written expressly for wireless amateurs.
and is a book
Price,
Union

that you cannot afford to be without.
0.26 postpaid. Modern Publishing Co., 32
q., East, New York City.

FOR _EXCHANGE—ONE $15 ILOOSE COUPLER.
one pair 8000 ohm phones and head band, one-inch
spark coil, one valve detector, one hot-wire meter, one
$25 battery fan and ane helix. Would like the
following: =~ X-ray tube and other electrical apparatus,
good revolver, photographic chemicals, papers, plates,
E!n‘l‘s ;Indyappnntus. A. Bergith, 313 Deer St., Dun.

irk, N. Y.

FOR EXCHANGE — ONE PLUMMER SWITCH
with 20 breaks, hard rubber top, can be put right on
switchboard. Has automatic rcleases, worth $4.50: two
telephone transmittcrs, and one magneto generator
with small pulley attached. Would like good hot-
wire meter or Blitzen variable condenser or Thordar-
son step-down transformer. George E. Jette, 161
Summer St., Central Falls, R. 1.

BOOKS, AS A RULE, ARE FILLED UP WITH
technicalities and are of very little use to the experi-
menter, but here is a hook which is simple, plain and
understandable.  Send vour order at once for your
copy of “Eleetricity Made Simple,”” Clarke Caryl ¥|u~
kins, 388 pages, 108 illustrations, 12mo.. cloth binding.
Price $1.00 postpaid. Modern Pulli-hing Co., 82
Union Sq., Fast, New York.

WHAT HAVE YOU IN EXCHANGE FOR A
pair of Government phones, cost $28; 8,200 ohms
resistance; two home made loose couplers, a Perikon
detector, costing $17; and a variable plate condenser.
Would like some good make of loose coupler, either
Murdock or Blitzen. Bozensky, 1064 Blake
Ave., Brooklyn, N.

WANTED— A 1”7 OR 1%” WIRELESS SPARK
coil, key and gap for a large rotary press and a
static machine, value about "ilo.oo. ill exchange
a post card projector, value $7.00, for a good vari-
ab]g condenser and detector glot home made).

E. Smeltzer, 91 Nichols St., Norwood, Mass.

JUST OFF THE PRESS — BOUND VOLUME
No.” 6 of MoperN ELECTRICS; contains more real in-
formation than is found in $50.00 worth of electrical
books; 1,344 pages; 8,100 illustrations; 1,650 questions
and answers. veritable encyclopedia on electricity.
If you are a student of electricity or desire to keep in
touch with the electiical progress of the world you
can’t afford to be without this wonderful collection of
data on inventions, illustrations and writings of lead-
ing authors from every part of the world. Positively
on‘i 89 sets left. Orders will be filled as received
and money returned when supply is exhausted. Price

8.00; 65c extra by mail in U. S.: 95c extra in
anada. Modern Publishing Co., 82 Union Sq., East,
New York, N. Y.

WHAT IIAVE YOU TO EXCHANGE FOR THE
following articles? A 1-KW. transformer, a !3-
KW. spark gap, an_electrolytic interrupter, a 13-
KW. condenser, a ¥%-KW. helix and one D. P. D. T.

switch.  Would like good manufactured receiving
instruments. Those interested, write, William Jami-
son, 244 W. Wash. St., Sullivan, Ind.

HAVE FOR EXCHANGE A PAIR OF 2,000
ohm phones and nickel headband for 6-60 storage
Rfmc\l:y. James J. Kertz, 248 Marion St.,, Brooklyn,

HAVE THE FOLLOWING ARTICLES TO EX-
change for wireless instruments: Stamp album, with
valuable collection; new 22 calibre revolver; a pair
of skates size 11; Bleriot model aerophone; football,
without bladder; 2 flash lights; 2 pair boxing gloves;
1 pitcher's mit; and a_phone; and $3.00 set of
drawing instruments. D. Copland, 42 Huron
Ave., No. Cambridge, Mass.

WILL EXCHANGE A 85-50 WATT DYNAMOQ.
a variable receiving condenser worth $3.50, and a
loading coil worth $2.00, for a hot wire ammeter of
good make or a potentiometer worth $2.00; a $3.50
loading coil and a wireless key with opal glass base
worth $1.75.  Other electrical goods tor exchange
on demand. James M. Shute, Uxbridge, Mass.

WANTED--A VARIABLE CONDENSER, PRE-
ferably a “RBlitzen” rotary. don’t want a sli
plate.” I have for exchange a perikon detector with
lathe action stand; l-inch spark coil and key; also
$3 battery motor. C. W. Jennings, 222 N. Grand
St., Marshall, Mich.

MODERN ELECTRICAL CONSTRUCTION, BY
Henry C. Horstmann and Victor H. Tousley. A new
revised and enlarged edition. 16mo., 368 pages, 178
diagrams. Pocket size, full leather limr.. Price, $1.50
postpaid. Modern Publizhing Co., 32 Union Sq.. East,
New York City. (tf)
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MR. ELECTRICIAN: DO YOU KNOW ALL
about wireless dlagrams and descriptions? If not, you
need this book, which is the latest one on the subject,
“Modern Wiring Diagrtams and Descriptions,” by
Henry C. Horstmann and Victor H. Tousley. 16 mo.,
300 pages, 825 illustrations. Full leather binding, size
4 x 6 inches, pocket edition. Price, $1.60 postpaid. It
explains dynamos and motors, alternating current and
direct current, ground detectors and storage batteries,
installations, etc. Modern Publishing Co., 32 Union
Sq., East, New York City.

WANTED—A BLITZEN OR CLAPP-EASTHAM
rota{y variable condenser in exchange for a D. P
D. T, a S. P. T. and a S. P. D. T. switch, a
complete static _electricity outfit and a 150 ohm
rNela{; Walter Rowe, 1820 Webster Avenue, Bronx,

WILL EXCHANGE AN ELECTRIC PUMP,
electrolytic detector, buzzer, double slide tuncr, po-
tentiometer and an international stamp album, for
a food water motor, a 75-watt dynamo or a spark
coil.  William Hanley, 7 Walnut St., Baldwinsville,

30.80 REPEATING RIFLE: COMPLETE WIRE-
less course; 1,000 ohm double pole phone with cord;
and five gelf-educator musical volumes. Wanted wire-
less lgooc‘ls. Send stamp. John H. Methven,

171 Ronald State Wash.
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WILL EXCHANGE AN INTERNATIONAL
typéwriter No. 6 for a static machine or a 1l-inch
spark coil in good condition (not home made). Ad-
h'{'esg Lionel ard, Box 25, E. Las Vegas, New

eXx1co.

TO EXCHANGE—A BRAND NEW RACYCLE
pacemaker, bicycle, a smgle shot Stevens rifle, 1
inch spark coil, key, large field condenser, helix, min-
eral detector, midget condenser, spark gap. Would
like % or 3% kw. closed core transformer, loose
coupler, variable condensers, and other gooda. Address
James Schultz, 41915 Illinois Ave., So. St. Joseph, Mo.

MR. AMATEUR! TO LEARN ELECTRICITY
ﬁou should start from the beginning. You should
now all about the minor details before you take on
the big ones, and here is the book that is_going to
take you all the way through. “Elementary Electricity
Up-to-Date,” by Sydney Aylmer Small, M.A. LE.E.,
12mo., cloth, 500 pages, 206 illustrations. Price, $1.25,
postpaid. This book starts on the primary characters
of electricity and goes clear through to the end. Tells
you all about stora&e'bauenes, condensers, flow of
current, power of efficiency, etc. Modern Publishing
Co., 32 Union Sq., East, New York.

WILL EXCHANGE PAIR OF HIGH GRADE
and well-known receivers for folding film camera in
ood condition. R. Lange, 1938 Lemmon Street,
altimore, Md.

THE PROCESS OF TRANSMITTING WIRELESS
n}essa{ea through the air over long distances by the
aid of electricity is to countless thousands of people
only a mysterious fairy tale, but here is a book for
ou, Mr. Operator, which states nothing but cold
“‘Operators’ Wireless Telegraph and Telephone
Hand Book,” by Victor, Laughter. 12mo., 210
pages, fully illustrated, giving the operator all the in-
formation he desires. Price $1.00 postpaid. Modern
Publishing Co., 32 Union Sq., East, New York.

WANTED TO EXCHANGE AN UPRIGHT
drill valued at $15.00; a combination scroll saw,
lathe, emery wheel and drill; and repeating rifle 22
cal. Like new, fine watch, diamond ring, diamond
scarf pin, and other things. Want alternating cur-
rent motor 110 volt 60 cycles % H.P. or machinery.
egdress H. S. Hart, 308 Texas Street, Shreveport,

WHAT HAVE YOU TO EXCHANGE FOR ONE
six inch spark coil to work on electrolvtic inter-
rupter with 110 volts? Address C. H. Hild, 190 Nel-
son St., New York.

HAVE A FIVE-BAR TELEPHONE GENERATOR
and two slide tuning coil to trade for a good loose
coupler. Elmo Parnell, Nederland, Texas.

WILL EXCHANGE STAMPS FOR OTHER
stamps. Will also exchange one new telephone trans-
mitter and one set of telegraph instruments for a
good storage batterﬂ. Also have_a six foot single
receiver cord. Herbert Remalie, Beaverton, Mich.

THE REAL ESTATE EDUCATOR CONTAINS
inside informaton not gencrally known. Don’ts in
Real Estate, tells all about the real estate business
from A to Z. $1.00 post&aid to anK point in the
U. S. on receipt of price. odern Publishing Co., 82
Union Sq., East, New York City.

WANTED—GOOD PAIR FIELD OR_ OPERA
glasses or anything electric or photographic in ex-
change for a professional electric tattooing outfit,
complete wireless receiving set, baby hammerless 22
cal. revolver, and 17 spark coil, etc. Geo.
Morath, 534 John St., Kalamazoo, Mich.

IHAVE FIVE, FIFTY FOOT LENGTHS OF
stranded copper aerial wire, about 200 ft. of ‘‘ante-
rium’” aerial wire, an electric motor with pinion
wheel, and a mechanical baseball game, Will ex-
change separately or together for a Blitzen rotary
variable condenser, or other offer. Edwin C. War-
field, Westminster, Maryland,

«~ DO YOU WANT THIS BOOK. WHICH TELLS
you how to test and operate all different kinds of
electrical apparatus, from generators and motors to
lamps and bells? Only $1.60 postpaid. ‘“Electricians’
Operating and Testing Manual.” by Henry C. Horst-
mann and Victor H. Tousley. 16imno., full leather, and
chuck full of the right kind of information, which can
be readily mastered by the layman as well as the ex-
perienced man. Modern Publishing Co., 32 Union
€., Eact. New York City.

WILL EXCHANGE SMALL MEDICAL COIL
for small battery motor. Also 12 ft. canvas one-
man canoe for small gasoline marine engine. The
canoe rcfers only to people living in Vancouver or
near. Leslie Taylor, 1850 Parker St., Grandview,
Vancouver, B. C.

HAVE TWO RELAYS, TWO GIANT SOUNDERS
two one in. coils—one with and one without vi-
brater; 2,000 ohm professional phones with home
made split headband, !4 and ¥ k.w. step down
transformers, 2 pairs long distance watch case tele-

hone phones, and other things. Want %4 h.p. or
arger D. C. motor or dynamo, switchboard meters
or what? Robert Enders, 222 Britain Ave., Benton

Harbor, Mich.

FOR SALE OR EXCHANGE IN ANY AMOUNTS
down to 1 1lb, about 10 Ibs. No. 20 s.c.c wire, fine
for tuners, also one 10 Ib, laminated core, about
10” long by 27 diameter, octagonal cross-section.
Brentford Mackey, 811 E. Lancaster Ave., Wayne, Pa.

WANTED—-A GOOD AND SMALL LOOSE
coupler and a variable condenser. _State prices.
Wesley Bradshaw, 18 Ccntre St., New London, Conn.

TO EXCHANGE: - A 12 K.W. TRANSFORMER
coil and an electrolytic interrupter for an Audion
in good condition, or Y5-k.w. transmitting condenser.
%l;a‘t;les E. Holmes, 310 W. Brown St., Grand Rapids,
Mich.

WANTED—SECOND HAND STORAGE BAT-
tery. , Must be 6 volts 30 amperes or over. Will
pay cash. Frank Nelson, 8217 Bellevue Ave., Cleve-
land, Ohio.

HAVE LARGE WIRELESS
case for a one inch spark coil, primary for same
case, and one-half inch secondaries. Will exchange
same for Murdock .0005 mf. variable condenser.
Write to Jos. L. Richey, Shenandoah, Pa.

KEY COST $2.00.

HAVE IN EXCHANGE FOR A LOOSE-COUP-
ler and a_pair of Brandes phones the following:
A double slide tuner, 60 feet of ground wire, double
pole switch, key, telegragh sounder, wall telephone
and a pair of Murdock phones. Will exchange sepa-

rately. Carlisle Shannon, 69 Freeman Ave., East
Orange, N.

I HAVE A 14 VOLT 3 AMPERE MAGNETO
with a set of 4 bar maenets for exchange for

Brandes or Holtzer-Cabot phones. I have also for
exchange two one inch spark coils. a telephone in-
duction coil and a pony relay, for a Mesco spark gap,
wireless key and a variable condenser. Lauren L.
Felch, Cornish, Maine.

“CONSTRUCTION OF INDUCTION COILS AND
Transformers” is a valuable book, containing 100
pages and 72 illustrations, by H. W. Secor. You can-
not afford to be without this book. which is the latest
work on construction of induction coils and _trans-
foimers. $0.25 postpaid. Modern Publishing Co., 33
Union Sq., East, New York City.
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Are you “‘trying to make both ends meet’” on a small, unsatisfactory salary? Are you one of the
thousands of energetic, capable men whose days are spent in work not suited to their natural talents?
Then read this great offer of the American School of Corre:pondence, a school in
every sense of the word—chartered under the same laws as your state university: The American
School offers to bring the training you need right into your own home—advise you what studies
to take up to increase your present salary—show you how
you can prepare yourself for a better job. After you become
one of our students we’ll keep on advising and coaching
you—then if you can’t get a better job yourself, we’ll get one
for you. Isn’t this a wonderful offer? Don’t you think &

worth while to try? Then sign and mail this coupon.

RS o, ' Training solves salary troubles

The American School was established fiftcen years ago to hclp just

K B such men as you— men who want a better education — men who bavc ambi-
Btruetural Engineer o« Business Manager tion—men who have brains but cannot afford to leave home to get the train
..lmu Eaglneer ceo Fire :u. ::]mnw ing thcy want and nced.

.Burveyor b Tee Expert ] Sign_the coupon now—get our complete bulletin absolutely free of
hanieal Bagt +eeMoving Phlure op'r cha]rgvd Ev«ln if you n'i,on t t'\kcilalcoursc nght away x: wnltl pay.y&en g_) write
hanleal . and find out how much we can help you—how casy it 18 to ge aining

Bteam Engineer _ L{‘:‘,‘,ﬁ‘:‘ Engineer 8 :ind how little it will cost.

When writing, please mention “Modern Electrics and Meohanics.”
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No. 484, Transmitting ‘
Tuning Coil........... $5.10 No, 486. Leyden Jar, %
PINt ¢« v evanne ceseeeee $1.06

No. : 430, , Adjustable Primary Con-
denser | L iiiiiiiiiieieerenennea.. $35.00 No. 416. Antenna Switch.$2.00

Send for Our Ne
Manual of Wireless
Telegraphy C1

It contains 104 pages and tells how to
erect and maintain wireless telegraph
stations. Shows a number of diagrams.

N‘&a“"- Flanged Spark Has the Morse and Continental Telc-
L AT $4.50  graph Codes. Illustrates the best in-
struments to use; tells what they are
for and how to use them. Do not wait- No, 458. Receiving Set..$7.80
until some other time, but sit down now
and send your name and address, and

get one. It costs you nothing.

Send for Our New
Catalog C26

Tt is pocket size, contains 212 pages,

. with over 1,000 illustrations,. and de-
scribes in plain, clear language all about
Bells, Push Buttons, Battcries, Tele- N, 480, Treadband with
phone and Telegraph Material, Electric two 1000 ohm receivers.$6.08
Toys, Burglar and TFire Alarm Con-
trivances, Electric Call Bells, Electric
Alarm Clocks, Medical Batteries. Motor
Boat Horns, Electrically Heated Appa-
ratus, Battery Connectors, Switches,

Battery Gauges. Wircless Telegraph
Instruments, Ignition Supplies, etc.

No. 462. Wireless Spark It Means Mone Saved to You No, 4
Coil, 1 inveieerennnn.. $5.40 o have our Manual and eur Cataleg whas you wast to buy Con

Two Books Every Wireless Operator Should Have

AMATEURS’ WIRELESS HANDY BOOK . . . . . Price $0.25
LESSONS IN WIRELESS TELEGRAPHY . . ', « o Price 025

Manhattan Electrical Supply Co.

NEW YORK “ CHICAGO ST.LOUIS * SAN FRANCISCO
~ 17 Park Place 114 S. 5th Ave. 1106 Pine St. 604 Mission St.
FACTORIES—JERSEY CITY, CINCINNATI, RAVENNA, OMIO
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