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the train of success, are sometimes sold to persons who thin r .
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The injustice of the thing is that Only the invaluable patents,

“}gf 1 éméilzzhﬂglrﬁmed y the tremendous output (8,000

keeping of a daily), the organization and experi-
substituted qlr.-.-.,,#' ence of years make a watch like the
ﬁf‘ 5 Ingersoll possible at One Dollar,

;.-’

Wi o The /ngersoll does keep accurate time, and

is guaranteed to do so. And it lasts for years.
Imitations, which are unreliable, short-lived and a nuisance
while they last, resemble it only in appearance, Their manu-
facturers have not the facilities for making a real watch for this
price, nor have they a reputation of years’ standing to sustain.

You can always distinguizh the /ugersal/!/ Watch by the name on the
dial. It answers all the requirements of nine-tenths of the people, and
is used largely by prompt, practical business men.

Sold by dealers throughout the country, or postpaid by the makers.

Booklet free.
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line of fine mechanical tools.
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Cyclopedia,
of Drawing I"

A new enlarged edition, constituting a complete en-
cyclopedia of information on Drawing, has just
been issued for the library, the shop, drafting room;
teachers, students and all others interested in this
fascinating subject.

The set is published in two handsome volumes, bound in %
red morocco, It contains over 1200 pages (8x 10 inches), com-
pletely indexed and beautifully illustrated with 1500 illustra-
tions, line drawings, half tone engravings, full page and folding
plates, tables, etc.

Both volumes untFREEfur examination

No more comprehensive treatise on drawing has ever been
ublished than this new enlarged edition {}Fthﬂ Cyclopedia.
['wenty-five dollars would not buy separate volumes covering Size 8x10 inches

the subjects. The chief object in oftering the books at a reduced

price is to show the character of our instruction in drawing and to interest the public in

the work of our school.

WITHDRAWAL OFFER

To Readers of Popular Mechanics

When the present edition is exhausted, no more of the two-volume Cyclopedia of Drawing
will be printed. This is your last chance to secure this excellent set of books at
the following low price:

BOTH VOLUMES sent free on approval (express prepaid). Keep them five days.
If satisfactory send $1.00 and $1.00 per month for six months thereafter. Other- i
wise notify us and we will transfer them absolutely free. Cash with order,

$6.50. Money refunded if not satisfactory. _35.
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PASS

International Correspondence Schools
Box 872, Scranton, Pa.

Pase the undersigned to a full explanation of how he
(or she) can T.Jal.l.!}l for a larger salary in the
position before which ls marked X.

Bookkeeper
Steaographer
Advertisement Writer
Show-Card Writer

Mechanical Draftzman
Telephoae Engineer
Electric-Lighting Supt.
Mechanlcal Engineer
Window Trimmer Surveyor

Ornamental Designer Stationary Engineesr
1llustrator Civil Engineer

Civil Service Building Contractor
Chemlist Architectural Draftsman
Textile Mill Supt. Architect

Electrician Structural Englneer
Electrlcal Engineer Bridge Engineer

Gas Engineer Mining Engineer
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Name

: Street and No.

:cm State
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The Pass to a
Larger Salary

Have you ever stopped to consider
what the above coupon is worth to
ou? Have you ever reasoned that
it is the offer of the Largest Educa-
tional Institution in the World that
has had 14 wvears’ experience in
qualifying tens of thousands of peo-
ple for better positions and increased
earnings, to help YOU obtain a
better position and a larger salary.
A coupon like the above has
proved the pass to a larger salary,
a better position, and increased
happiness to over 100,000 people
who are 1iving[ tprr:aﬂfs that we can do
all we say. you so wish, we can
give you their names and addresses.
If you really want to better your-
self, the I. C. 5. can and will help
you, no matter how poor your
circumstances are. No time lost irom
Enur present work. No books to
uy. Pay on terms you can afford.
If you realize the worth of this
coupon, mark it and mail it to the
Schools. It puts you under no
obligation to do this. It is simply
a free way to find out how to make
a success of your life.

USE YOUR PASS NOW

Home Benches

THE NO. 42 BENCH: ALS0 MADE WITHOUT CABINET
Write for Catalog and Prices

GRAND RAPIDS HAND
SCREW CO.

146 South Ionia Street
Grand Rapids - = Michigan

Largest Manufacturers of Manuoal Tralalog and Home
Benches in the World.
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13,00 IS A NN | 3,00
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Regarding Kornit

By President Charles E. Ellis

PRESIDENT CHARLES E. ELLIS.

NOW, after one months’ time, am again
I pleased to be in a position to report to

vou what progress we have succeeded

in making in bringing the Kornit fac-
tory to a state of perfection. Every day
sinee I last came before you has been util-
ized in perfecting our factory. The machin-
ery has been erceted, shafting and belting
put into order; and if it were possible for
my readers and investors to make a visit
with me to our factory at this time, T am
gatisfled that you would all be pleased with
the splendid progress made, We have rush-
ed the erection of all the machinery and
equipment until now our factory is nearly
ready to produce “Kornit" for the first time

in this epuntry. We have been compli-
mented by engineers and experts in this line.
We have received many endorsements, be-
cause of the fact that in erecting our fac-
tory, we have never lost sight of the fact
that it was wise to buy and put in only the
best machinery and equipment. Before Pop-
ular Mechanics goes to press again, I earn-
estly believe from all indications that we
shall be producing “Kornit:" and when this
time comes I cannot explain to my readers
and co-investors what a pleasure it will be
for me to gee “Kornit” produced in a per-

fect and economizal manner.

MR. KURT BIERICH

Mr. Kurt Bierich, the son of the inventor,
will arrive in this country on or about the
15th of this month. TFrom recent letters
which I have received from his father, Mr.
Johann Gustave Bierich, the inventor of
“"Kornit,"” I am pleased to report to you that
he writes that great progress has been made
Mr. Bierich, Sr.,
informs me that it is now possible to maka
Kornit non-absorbent. While for the last
four years they have readily sold all the
Kornit manufactured in Russia, at the same
time, it has not been entirely non-absorbent.
I am now informed by Mr. Bierich, Sr., that
Kornit ean be produced so that it will not
absorb a single particle of moisture or wa-
ter. Mr, Bierich also writes me that great
progress has been made in molding Kornit:
and that Mr. Kurt Bierich will bring all of
these details to us this month and be pres-
ent when the first slab of Kornit is pro-

in turning out “Kornit.”
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many years In his father's factory at Men-
kenhof, Russia, and knows the scientific
production of Kornit from beginning to end.
He has also spent many months in the man-
ufactory at Riga, Russia, where Kornit is
made up into all kinds of mercantile arti-
ecles. Mr. Bierich represents his father's
interests in this matter and willl remain in
this country and see to it that Kornit is
produced perfectly homogeneous. I eannot
express to you what a valuable acquisition
for our company to be enabled to draw on
this unlimited knowledge possessed by Mr.

Bierich, Jr. Young Mr. Bierich is a gradu-
ate of Frelberg University as an expert

chemist.

MR. JOHANN GUSTAV BIERICH, THE INVEN-
TOR OF KORNIT, IN HIS SUMMER GAR-
DEN AT MENEENHOF, RUSSIA.

To all of you who can make it convenient
to visit this office and afterwards our fac-
tory, I would earnestly solicit that you do
g0, After yvou have seen the articles which
are produced from Kornit, after you have
geen Kornit manufaectured from the waste
hoofs and horns—which Is now only used
for fertilizing purposes—it will be more pos-
gible for vou to realize what an elagant op-
portunity, what an enormous fortune can
be made out of this new industry.

RESIS1EV 70,000 YULLDS
OF ELECTRICITY

A glab of Kornit one inch thick was tested
in Trenton, New Jersey, by the Imperial
Porcelain Works and was found to have re-
gisted 96,000 wvolts of eleetricity. It may be
interesting to note here that the heaviest
voltage that iz transmitted in thiz eountry
is between Niagara, Buffalo and Lockport,
New York. The voltage transmitted by this
company is between 40,000 and 50,000 volts.
Kornit is eqgually as good for a non-con-
ductor for electrical purposes and supplies
as Is hard rubber.

The average price of hard vulcanized rub-
her for electrical purposes is today consid-
erably over one dollar per pound—at the
present writing fluctuating between $1.25
and $1.40 per pound. Xornit can be sold at
twenty-five cents per pound and an enor-
mous profit can be made at this price, =o
that it can easily be seen that where Kornit
is equally as good, and as a matter of faet,
in many instances a better non-conductor
than hard rubber, it can compete in every
cagse where it can be used, with great suc-
cess on account of its price. TFor electrical
pranel boards, switchboards, fuse boxes, cut
outs, ete., ete., there are other materials
used, such as Vulcanized paper fibre, slate,
marble, ete. A piece of wvuleanized paper
fibre 3x4x1 inch in lots of one thousand,
brings twenty cents per piece. A piece of
Kornit of the same dimensions could be
sold with the enormous profit of over 100
per cent, at ten cents. The non-absorptive
qualities of Kornit render it such that it is
far preferable to that of wvuleanized fibre.
It will not maintain a flame. Of all the ma-
terials which are now in the eleetrical mar-
kets for supplies and insulators, there is, as
we have stated before, none that are satis-
factory. Kornit will fill this place. Its ten-
sile strength per square inch averagzes from
1,358 to 1,811 pounds, which the reader can
readily see is more than satisfactory. This
test was made by a well-known electrical
engineer, who is now acting In that capacity
for the United States Government, with a
Standard Riehle Bros. testing machine,

Waste horns and whole hoofs are being
sold by the ton today principally only for
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fertilizing purposes, There iz one town
alone, Leonmister, Massachuseits, where
they have an average of eight tons of horn
shavings every day. These horn shavings
are now only being sold for fertilizing ma-
terial. These eight tons of harn shavings
manufactured into Kornit and sold for elec-
trical purposes would easily bring $3,000.
At this price it would be selling for less
than one-fifth of what hard rubber would
cost and about one-half what other compet-
itive materials would sell for, even though
they were not as satisfactory as Kornit.

The last reports from my London corre-
spondent, Mr. Jones, informs me that the

be uzed for the manufacturing of furniture,
buttons, door handles, umbrella, cane, knife
and fork handles, brush and sword handles,
revolver handles, mirror backs, plcture
frames, toilet accessories, such as fanecy
glove boxes, jewel cases, glove stretchers,
shoe lifts, etc.; office utensils, such as paper
knife and pen holders, ink stands, pen racks:
medical instruments, such as syringes, ear
trumpets, ete., ete.; pieces for games, such
as draughts, chessmen, dominoes, checkers,
counters, chips, cribbage boards, etc.: tele-
phone ear pleces, stands, ete.; piano keys,
typewriter keys, adding machine and cash
register keys, tea trays, ash trays, scoops,

KORNIT FACTORY, NEWARK,

English factory is working at the present
time every night and are many months be-
‘hind in their orders. This is indeed won-
derful, considering the fact that the Eng-
lish factory has been in existence less than
one year.

To those of my readers who are interest-
eéd in the Kornit Manufacturing Company
with me, I am in a position to say, we are to
be congratulated, when we realize what an
elegant opportunity lies before az in this
great and magnificent country,

Kornit has been in use in Russia about
four years. In Riga, Russia, which is the
largest seaport town of Western Russia,
the Electrical Unions there are using Kor-
nit with the greatest satisfaction, finding
it preferable to any other insulating mate-
rial.

Besides electrical insulators, Kornit can
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mustard and other spoons, salad sets, cigar
and cigarette cases, cigar and cigarette hold-
ers, match boxes, and hundreds of other
useful and ornamental articles, all at a
large and remunerative profit.

TUnless I am greatly mistaken in all my
views and Information, shares in the Kornit
Manufacturing Company will in a few years
be payving regular dividends from 20 to 100
per cent, and all those who have had a
chance to investigate and look into the mat-
ter with me are of the same opinion,

When I say to yvou that my good old fath-
er owns quite g block of Kornit shares and
that every one of the shares which he owns
cost him ten dollarz each, you can see what
great confidence I have in the future paying
large dividends, benefits and profits. You
can obtain shares today at $10.00 each.



It is a fact that emplovees here in my
office are Investing their savings In shares
of the Kornit Manufacturing Company, and
why? PBeecause from day to day they have

an exceptional opportunity to learn the in-
gide facts, and they can easily see that

everything points in the direction of sue-
cess and big earning capaecity. I was guite
pleased and not a little surprizsed to have

the wife of one of my employvees In my
home come into this office the other day and

hand us fifty one-dollar bills for five shares
in Kornit.

These fifty one-dollar bills meant a Iot
of saving, and it meant saving for a long
time. Dear reader, [ sincerely believe that
this wife of a hard-working man will re-
ceive such a reward for her persistent sav-
ing that she will feel that when she came
to thi=z office with those fifty one-dollar bills,

she did the wisest and most profitable thing.
Evervbody should learn to save and feel

that they have provided for a rainy day. I
am personally Interested in each and every
one investing in the Kornit Manufacturing
Company. 1 want to see them all prosper
and have Health and Happiness, If I can
gee every reader of Popular Mechanices havae
at least five shares in the Kornit Manufac-
turing Company 1 would be =0 happy that
I would scarcely know how to express my-
gelf; and, dear reader, it is not by any
means impossible for vou to do this. You
can do this if you will only try. If vou will
try earnestly and stick to it I will help vou
gain your object. The way to do this suc-
cegsfully is first to write me. Write me just
how wvou are situated and just what von
want to do; just how many shares you wish
and how you wish to pay for them. Take
me into your confldence, I will be your
friend, and I will try to arrange it =0 you
can do just what you wish. Do not think I
will not be interested in all vou write. Your
letter will come to my personal desk. I
will open and rcad it myself and you shall
hear from me by return mail. I was a poor
country boy myself and I am in earnest
sympathy with all of the readers of Popular
Mechanics.

If vyou could only know how hard I have
worked to bring the Kornit Manufacturing
Company where it now is—how I have laid
awake nights thinking and planning—you
could then better understand how interested
and proud I would be to hear from vou that
you were going to join me in this great new

manufacturing business of producing Kornit
and selling it all over the United States,

I promise you that I will work even
harder than I had to work to make my first
company the great big dividend-paying suc-
cesg of which T am now so proud.

Bit right down and write me now. Take
as many shares as you can, I believe vou
will never regret it. On the contrary, that
vou will say that was the time that I did
one of the wisest things I ever did in my
whole life.

If you can only take one share, well and
good; you will be just so much ahead; you
will have an Interest in the Kornit Manu-
facturing Company which will pay vou jusat
as much profit in proportion te vour invest-
ment as any other share-holder.

I should prefer you would take from five
to one hundred shares, but, as I have =aid
before, write me and and say Just what you
would like to do and just how wou think
you can do it, and as soon as I get your let-
ter I will answer you and try and arrange it
g0 you will succeed. If vou will write me I
will also send you an illustrated bhooklet
telling you all about Kornit, with a score of
pictures taken in Russia showing the Kornlt
factory in that country. This booklet may
be the means of teaching you how to take
the first step to permanent success snd
wealth., Anyway, try. I will do all T can,
Address yvour letters to me and mark them
“Personal." Address

CHARLES E. ELLIS

PRESIDENT
717B, Temple Court, - New York City, N. Y.

[Mr. Ellis besides being President of this
company, Iz also President of two other
large and sucecessful companiesz now paying
large dividends, owning therein
valued conservatively at over 3230,000.00,
Mr. IEllis has other investments in New York
ity real estate, bonds, stocks and mort-
gages to the amount of many hundreds of
thousands of dellars. Any bank or mercan-
tile agency will tell you his guarantee Is as
good as gold. This is a suecessful man who
wishes you for a Co-partner, as a Share-
holder and Dividend Reeeiver in this com-
pany. Remember you will do husiness per-
sonally with Mr, Ellis in this matter.]

shares
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The reason for Dr. Ridpath's enviable position as an historian i8 his .G‘b To-day
wonderfully beantiful style, a style no other historian has ever equaled, o7 WESTERN
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-

f S e e
pT I B

The Dawn of the New Razor Blade

“The Gillette’” blade is made of steel of neolithic hardness, fused and rolled into plate under a
thermolytic heat and tempered by the most wonderful process of the 20th century. ([ 12 Blades:
24 Keen Edges. 420 to 40 satisfying shaves from each blade. 4 “The Gillette” saves
$£52.00 each year. - [ "The Gillette” saves 15 days’ time each year. @ ‘‘The Gillette” keeps the
face clean, smooth, wholesome, and free of rash. ] “The Gillette'” blade can be raised or low-
ered on the guards to give a close or smooth shave.

Triple silver plated set with 12 blades . . . . ; . In Leather
Quadruple gold=plated set with monogram . . - . - | Velvet.Lined Cases

10 extra blades, 20 sharp edges, good for a year - - - 50 cents.
At this low price no blades exchanged.

No hinges that rust. No clasps that break. No springs that weaken. One
sturdy frame of mechanical perfection. € Our new combination set with
razor, including soap and brush in silver holders for traveling men. «LA full line of fine toilet

cases with razor sets and fittings now offered. « Sold by Leading Drug, Cutlery and Hardware
Dealers.

Ask to sea them and for our booklet. or write for our special trial affer.

GILLETTE SALES COMPANY

Times Building NEW YORH CITY

Gillette et

NO STROPPING. NO HONING. Ralor
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MONARCH OF BATTLESHIPS
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Launch of the ‘‘Dreadnought’ --Largest Battleship Ever Built

England’s new sea terror, greatest battle-
ship ever built, the “Dreadnought,” concern-
ing which 80 much in general and so little
in particular has been revealed to the world,
has been launched. The vesszel was laid
only last fall and is to be completed within
a year. Detalls of construetion have been
carefully guarded, but it is claimed that
the “Dreadnought™ will embody all that was
learned from the Russo-Japaneze war, and
England's naval officers were the only ones
whe were given opportunity to study the

confliet from the decks of Japan’s battle-
ships, It is said that the vessel will be
immune to torpedo attack; that her displace-
ment will he 18,500 tons; speed, 19 knots;
main armament, ten 12-in. guns, begides
which she will earry eighteen 3-in. quick-
firers. She will be propelled by turbines,

The Japanese at their own government
shipyards have started on the constroction
of a battleship of 24,000 tons which, when
completed, will be even greater than the
“Dreadnought.”
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ALCOHOL FOR INDUSTRIAL
PURPOSES

Wherever the cost of aleohol is not pro-
hibitive by reason of excise duties, its use
for industrial purposes is markedly on the
inerease. FEngland made a good beginning
in adapting aleohol to industrial uses, but
Germany came into the field and the internal

AERIAL CAMERA UNFAILING SPY

Reveals an Enemy 30 Miles Away

A new camera has been produced, which,
suspended from a small war balloon at an
elevation of 3,000 ft., makes it possible to
ascertain the strength of the enemy’s ships
or fortifications at a distance of 30 miles,

Wide Angle View at Comparatively Short Distance

revenue restrictions were so great in Eng-
land that she could not compete with Ger-
many, where the cost of aleohoel iz g0 much
less. Consequently many of the British fae-
tories were abandoned, for, while alcohol
can be produced there at from 16 to 18 cents
per gallon, the conditions existing raise the
price to $3.04 per gallon. A committee has
been appointed by the chaneellor of the ex-
chequer to inquire into the matter in this re-
lation, and determine the advisability of re-
adjusting it. Aleohol is now produced from
grain, beet root, and potatoes. Germany
grows many tons of potatoes especially for
this purpose, annually, and the potatoes
from which aleohol hag been made are after-
ward fed to cattle, which, it is said, eat
them with great avidity. France used 3,000,-
000 tons of beets in 1903 for making alcohol,
spoiled beets serving the purpose as well as
good ones.

In connection with industrial purposes al-
cohol is annually assuming greater import-
ance, In the chemical trades it is for many
purposes indispensable; as an illuminant it
fs said to vitiate the atmosphere less than
any other save incandescent lights, and in
Europe alcohol lamps of 1,000 candle power
are manufactured, while 200 and 250 candle
power lamps are commonly obtained. Many
dyes cannot he manufactured without the
use of alcohol. In Germany 3,000 spirit en-
gines are at work, says United States Consul
Halstead of Birmingham, England, while
50,000 aleohol lamps were sold by one Ber-
lin firm in a single season,

In France, alcohol for the propulsion of
motor vehicles has made great progress and
is now in a successful stage.

The balloon is large enough to carry a 20 in.
by 48 in. camera, but is smaller than the old
style war balloon, in which the photographer
had to ascend in order to operate the instru-
ment. It is not as expensive or dangerons
as the former method and by means of elec-
triec wires the camera is under full control
of the operator while standing on the ground.
The use of the smaller balloon saves gas,
enables a much quicker ascension, and
makes its use praectical from the deck of a
battleship. Demonstrations have already
determined this fact. While the large bal-
looms are difficult or impossible to operate
in a wind, the small balloon can still be
worked, and in event of accident to the hal-
loons or their gas generators, the new cam-
era can be sent up by means of hox kites.
The eamera ig equipped with two lenses.
One is a wide angle lens (180°) and is
used with a 20 in by 48 in. plate, The other
is a narrow angle lens (10°) and is used
with a 16 in. by 20 in. plate. The lensez are
always used with the focus set at infinity.
In operation the balloon is first sent up
with the wide angle lens and an exposure
made of half the horizon. It is then brought
down and the plate is developed by a special

Narrow Angle Effect



and rapid process. If noth-
ing of interest is seen on the
developed plate the camera is
sent up again and the other
half of the horizon is taken;
but if there is any indieation
of the enemy’s fortifications
or forces the camera is sent
up with the narrow angle
lens. This lens takes only
one-thirty-sixth of the horizon,
but makes a picture very
much larger than the wide
angle lens, A picture taken
with the narrow angle lens
will plainiy show a fort or
battleship which appears as
a4 mere speck on the wide
angle picture,

The inventor of this device,
Prof., George R. Lawrence, of
Chicago, in a recent interview
with President Roosevelt and
former Commissioner of Pat-
ents Chamberlain, has deecid-
ed to keep the invention a
government secret, at least
for the present, hence the
most essential details will not
be given out, as the process
is most carefully guarded.

Actual tests of the appara-
tus have exceeded the expec-
tations of the inventor and
have so interested the Presi-
dent that he called for a spe-
cial report of the Army and
Navy boards. If the report is
favorable the government will
doubtless secure the exclusive
rights, in which case the in-
ventor will realize an inde-
pendent fortune.

The camera is a never-fail-
ing mechanical eye which
takes in every detall, where
the most highly trained hu-
man eve with the aid of the
strongest field glasses ean
discern only the largest and
most prominent features.
There iz no possible way to
enlarge the vision of man be-
yvond certain limitations, while
the impreszion of the samera
on the negative can be en-
larged several hundred times,
The superior advantage In
time of war to the nation
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possessed of this seeret and equipped
with such a spy can scarcely be estimated.

Mr. Lawrence has for
years made a study of
photographing from lofty
standpoints, and making
bird'z-eye views of man- |
ufacturing plants, towns
and cities. It was De-
cause of the difficulty he |
experienced in finding a |
suitable  elevation on
which to rest hig camera,
that he invented and con-
structed a novel tower
for this express purpose:
a construction the most remarkable of its
kind.

When raised to its full height the little
platform on which the photographer and
his ecamera stand, is 192 ft. above the
ground. The tower is steadied by steel
wires to hold it from falling and the strue-
ture is so light the observer expects each
moment it will break like a pipe stem.

In fact no one but the intrepid inventor
has ever dared to go to the top to work the
camera, The tower is made of sections of
fir wood which slide into each other, closing
like a telescope. The tower can be taken
anywhere a wagon can go, and when un-
loaded and set up on end is 20 ft. high.

It is then raised, one section at a time, by
turning the erank at the bottom, after the
manner of the extension ladders used by
firemen. As each section reaches its ex-
treme height it is locked in position and
connected to four guy wires. These wires
are attached to posts, trees, or other fixtures
if available, and if not may be fastened to
screw anchors set in the ground. The cam-
era is strapped to the platform before it is
elevated, and is carried up with the tower,
but the operator must climb the full 192
ft. hand over hand on a ladder which is so
slender the slightest misstep would be fatal.

—leie—

CROSSING THE ENGLISH CHANNEL
BY AIRSHIP

4. R, Lawrence

A balloon of the Aero Club of England,
occupled by two of the club members,
crossed the English channel and landed 20
miles inland in France in just four hours
and ten minutes recently. At one time the
balloon ascended to a height of 10,000 ft.
where it encountered a snowstorm and was
incrusted with frost.
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The Gorgeous Furnishings and Decorations of this Boat Have No Equal in the World

FINEST RIVER STEAMER EVER
BUILT

New Boat on the Hudson Queen of
Inland Craft

By E. E. Olcott, President Hudson River Day Line

It is a pleasure to comply with the re-
quest for brief details of our new steamer,
and to present to the readers of Popular
Mechanies a picture—taken from the model
—of what will be the finest boat on any in-
land waters in the world. It is a long way
from Fulton's “Clermont” of 1807 to the “Hen-
drick Hudson™ of 1906, and in the creation of
this latest queen of river craft there has
been embodied all the best improvements
which have followed in the wake of that
first crude effort from that day to the pres-
ent moment,

(ireat care hag been taken in the new boat

to provide every conceivable advantage,

comfort and safeguard to the passenger.
No freight will be carried,

Every place on the new steamer from
which it is possible to get a good view of
the Hudson is given up for the passenger's
pleasure. The large observation rooms on
the hurricane deck, and the shade deck over
it, and the bridge deck above that, are all
open; this is very largely a new feature or
departure in super-structure designing and
we think is sure to meet with popular ap-
probation. We figure on a comfortable carry-
ing capacity of 5,000 people.

In the planning and making of this boat
we have employed the highest skill known
to us in this or any other country. The
interior decorations are wvaried and elab-
orate; no expense has been spared in the
use of expensive woods from all parts of
the world, and the best artists obtainable
have lent their skill to secure effects of
color-blending not hitherto known in steam-
boating. The boat will be almost a continu-
ous sheet of plate-glass, go that the traveler
can from any point look out upon the beau-
tiful and ever-changing scenery as the ves-
gel glides over the bosom of the placid river.
Rich earpets will cover the decks.

The hull is steel, 390 ft. long and 82 ft.
wide: paddle-wheels 24 ft. diameter with
paddles 14 ft. 6 in. long, and making 40
revolutions per minute. The main engine is
of the Incline double expansion type, with
three cranks, having one high-pressure
eylinder, 45 in. in diameter, and two
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low-pressure cylinders, each 70-in. bore, the
stroke of all being 7 ft. Two huge steel
stacks rise 70 ft., Five years were spent in
perfecting the plang, and the steamer is
expected to go into service during the com-
ing summer.

ot

GUIDE POSTS IN THE DESERT

Stone gaide-posts are being placed in the

/\ deserts of California to di-

rect lost travelers to springs,
WATE

wells and small streams.
Every year large numbers
H@ of prospectors risk the dan-
gers of the desert in their
M"LES eiager search for gold. Many
,ﬁ of these wander abont
until they become bewil-
dered and after searching
for water for hours and
days, perish, miserably, of
thirst. The legislature of
California has appropriated
$5,000 for placing the guide-
posts and several counties
have already undertaken
the work. Thousands of
posts will be erected during
the =spring and it is expect-
ed that the number of deaths will be greatly
decreased by this means.

S

Vietor Wheeler, and several other boys at

Great Falls, Montana, have built and are

operating a1 wireless telegraph for a dis-
tance of about 2,000 ft.
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NEW FIRE-FLOAT FOR LONDON

A new fire-float, the *“Beta,” has been
added to the fire protection facilities of Lon-
don. The vessel is 100 ft. long, with a beam
of 16 ft. 6 in, and a water draught of 40 in.
The low draught enables her to pass under
bridges at all states of the tide. The vessel

London Fire Boat

is fitted with twin-screw engines, two water-
tube boilers and four fire pumps with a dis-
charge of 4,000 gals. of water per minute
at 140 Ib. pressure per 8q. in. On her trials
she steamed 12 miles per hour.

London is far behind other large cities of
the world in her fire protection equipment,
but of late she has been adopting American
methods,

il
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PUMPS 140,000 GALLONS A MINUTE

One of the largest rotary pump plants in
the world has been erected for the Neches
Canal Company, of Beaumont, Texas. This
plant, which will be used
for irrigating purposes,
will discharge at the rate
of 140,000 gals. a minute
or 23 gals. In one-hun-
dredth of a second. The
impellers are 581 in. in
diameter and displace 2.
512 gals. at each revolu-
tion.

The pumps are direct
connected to an 18 by 38
by 48 im. compound con-
densing corliss engine by
a shaft 11 in. in diameter
with bearings 30 in. long.
The keys in the couplings
are made of babbitt in-
stead of steel, to prevent
breaking should a piece of

Pumps 2,300 Gallons a Second

wood be drawn into the
pump.
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WHAT HAPPENS WHEN A SHELL
BURSTS

The average citizen who is accustomed to
reading of shells and other munitions of
war rarely has the faintest conception of
the fearfully devastating effect that results
when a shell explodes. The accompanying

-

-
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-
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Fragments of Bursted Shell

picture, for the original of which we are
indebted to the Journal of the United States
Artillery, gives a vivid account of a test
shot recently fired at one of the proving
grounds,

The shell, which was known as a 6-in.
A. P. shell, originally weighed 10215 lbs.;
the recovered fragments aggregated 94 3-16
Ibs.,, of which the largest piece weighed
1014 1ba. The average welght of the pieces
was 2 5-16 ozs. The shell which was loaded
with black powder on being fired from the
gun passed through six inches of hard-faced
Krupp plate, and burst when about 8 ft.
beyond. Arrangements had previously been
made for the recovery of as large a num-
her of the fragments as possible.

When the count was made there were
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almost 650 pieces. Had the projectile burst
in a gronp of men the fatal results ean
easily be imagined.

e

AEROPLANE PLUNGES 1,800 FEET
TO EARTH

At a height of 1,800 ft. and with a daring
aeronaut clinging to the frail framework.
Prof. Joha J. Montgomery's aeroplane took
a sudden downward plunge to the earth,
during a recent trial at Oakland, Cal. Hor-
ror-stricken crowds, remembering the fatal-
ity of last summer, watched the erratic de-
scent of the air machine, which described
short circles as it fell and twice righted
itself. The aeronaut strove frantically to
control the craft and when near the earth it
floated on even keel; then fell again. The
machine was wrecked, but the rider was un-
injured beyond a few bruises and cuts.

e

LONG DISTANCE SEARCHLIGHT

A powerful searchlight that throws its
rays T% miles, so that objects at a dis-
tance of 6% miles can be plainly seen i=s
being tested in Switzerland., The light is
placed at an altitude of 3,600 ft. and is of
1,000,000 eandle power, being run by 24 hp.
The diameter of the projector is 3.28 ft. The
light can be handled by wire from a dis-
tance of 656 ft. from a motor car which is
used to transport it

i

HOW BROKEN BONES LOOK

The old saying that nobody knows what
jg inside of him no longer holds good,
and surgeons now make
frequent wuse of the
X-ray in making a
photograph of broken
hones before setting the
fracture.

The accompanying
skiagraph shows both
bones of the leg Dbe-
tween the knee and
ankle as they looked
when broken. Not all
fractures require X-ray
photographs; in this
cagse the bones had
broken a second time.
The illustration is reproduced from the Jour-
nal of the American Medical Association.

i
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NOTABLE FOREIGN LOCOMOTIVES-=No. 3

ROYAL ENGINE-«CHINESE IMPERIAL RAILWAY == This locomotive was built in America and is

used on state occasions.
used by the Empress of China.

When the photograph was taken it was attached to a special train which was
The decorations of flags and trimmings were of the finest silk woven
in the most exquisite texture, and showing the royal colors.

The passage of the train throughout the

trip was regarded with great awe by the people, who prostrated themselves on the ground as it passed.

«NON=-SINKABLE"” BATTLESHIP
PROPOSED

An American battleship of 24,000 tons,
which shall be not only the greatest fighting
machine afloat, but actually “non-sinkable™
is proposed in a Senate bill introduced by
Chairman Hale of the committee on naval
affairs, The new ship would be named the
“Constitution,” have a speed of 20 knots, and
“have a lighter draft of water than any
other ship of her size in the world, thus
enabling the vessel to enter any port with
practicable commercial depth of water, and
with impunity smash everything within dis-
tance of her guns.” The cost is estimated
at $10,000,000.

ol

The stern-frame for the mew 23-knot tur-
bine Cunarder, now being built in England,
weighs, including the rudder, 220 tons. The
cast is one of the largest ever made In
the history of shipbuilding and has attracted
considerable attention.

LARGEST LAKE CRAFT EVER
BUILT

The four largest fresh water hoats in the
world are under process of construction at
the yards of the Chicago Shipbuilding Com-
pany, South Chicago. These boats will he
ready to launch in the spring and will be
used for carrying ore on the great lakes.
Thev are constiructed of steel, are 600 ft.
long, 58 ft. beam and 32 ft. high. They will
be equipped with Secoteh boilers and triple
expansion engines.

Instead of having a number of hatches,
each boat has one immense hatch extending
nearly the whole length of the boat, This
arrangement, which has recently proved to
bhe a suceess, will greatly facilitate loading
and will make it possible to put 10,000 tons
of iron ore in one of these boats in one and
a half hours, i

The cost of carrying the ore will be re-
duced to 1 mill per ton per mile., The cheap-
est railroad rate is 3 mills per ton per mile,
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LATEST CANADIAN-BUILT
LOCOMOTIVE

The Canadian Pacifie railway has turned
out the first locomotives at its new shops
in Montreal. The illustration shows the
first engine, intended for either freizht or
passenger serviee., It is a simple engine
using superheated steam: weighs 192,000

1bs.; eylinders 21 in. by 28 in.; with engi-
neer's cab placed well forward. We are
indebted to H. H. Vaughan, superintendent

of motive power, for the photograph.

HARNESSED FERRETS CARRY
LEAD LINES

The telephone company that uses jointed
rods to put the lead lines through under-
ground conduit systems is behind the times.
The modern, approved and inexpensive
method is to put a tiny harness on a ferret,
attach a light fishing line and lure the little
animal through by means of a piece of meat
hung at the next manhole. One company
gtarts a rat through ahead of the ferret,
instead of using bait.

NEW GASOL]NE ELECTRIC MOTOR FOR

STEAM

ROADS

“Ready, Fire!”

It was the chief engineer who spoke, and
hig assistant who pulled a trigger which
looked as if it might be part of a shot gun:
In fact it did belong to a gun, which was
loaded with a blank cartridge of black pow-
der. The explosion which occurred was im-
mediately followed by the springing into
action of a great mass of what appeared to

be complicated machinery: at the same time
the car with its load of guests moved grace-
fully along the track.

The occasion was a demonstration of a
new gasoline-electric car designed for use
on steam roads. The car itself is a com-
bination passenger and baggage, 656 ft. long,
weighing 65 tons, and, including the smok-
ing room, seats 52 passengers. The engine
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Gas Engines and Electric Generator of New Car

room is at one end of the car with a fair-
gized baggage room separating it from the
passenger compartment.

‘The gasoline engine is considered the most
powerful unit yet constructed for this kind
of work, and develops 160 hp. at 450 rev-
olutions per minute. The six eylinders are
horizontal, opposed, 9 in. diameter with 10-
in, stroke, and water cooled. The gasoline
tank is beneath the car, and a mixing de-
vice heats the gas before it passes into the
eylinders. The generator is a direct con-
nected, 120-kw., 600-volt, six-pole machine.
One stondard  electrie railway motor is
placed on each truck. The movement of
the car can be controlled from either end.
The gas engines were built in Birmingham,
England; the electrical equipment and the
installation was made by the General Elee-
tric Company. The trial trip was from
Schenectady to Saratoga at an average
speed of 35 miles an hour.

CEMENT-COVERED TELEGRAPH
POLES

Between the climate and the ants wooden
poles for carrying electric wires have had a
short life in parts of India. Three years ago
the experiment was made of covering the
pole with cement which is held in place by
means of wire netting fastened to the pole.
The test has been very satisfactory, and the
cement coating has been applied to poles as
long asg 46 ft. It is hoped the life of the
eement covered pole will be as long as that
of an iron one, in which case the cement
process will displace iron on account of the
great difference in cost.

Many railroad men predict cement railway
congtruction: a line of cement telegraph and
telephone poles extending from New York
ta San Francigeo; cement ties in place of the
present wooddn sleepers; and cement bridges;
already in use.
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ENGINE ROOM OF A TURBINE STEAMER

Through these Metal Tunnels the Steam is Roaring

The engine room of a great turbine
steamer presents a striking contrast to the
action of the old type marine engines. In-
stead of rapidly moving masses of tons of
ghining steel and brass, with the throb and
jar of the massive engines and whirling
ghafts, there ig no visible evidence of mo-
tion. Instead there are great steel cylinders

placed lengthwise of the ship, side by side.
Through these metal tunnels the steam is
roaring as it moves constantly in one di-
rection in its effort to escape, while a heat
more intense than any desert at noonday
pours from every inch of the iron shells.
The illustration shows one of the three fur-
bines of the “Carmania,” with its condenser.

land company locomo- |
tive  recently found [f
itself in an odd pre- |
dicament. While pass-
ing a point where the °
tracks are close to the
ordinary level of the [}
water in the river, the S
locomotive hecame de- [0

rafled. Before it could
be gotten back upon the
rails the river rose with
the result illustrated.
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Twelve huge fighting engines of an
entirely new type are being built at
Puteaux, France, for the Russian govern-
ment. The machines are armored auntomo-
biles with a Hotehkiss gun projecting for-
midably from a turret .on top of the rear
of the body and with portable steel bridges
for crossing ditehes and small sloughs
slung at the sides.

As an early step in the praetical adapta-

L

AUTOMOBILE FIGHTINt. ENGINES FOK

vHA N~

outlook on the enemy through loopholes in
hie turret and front of the car, and the gun
~hich fires 500 shots per minute can be
frained in any direction. The firing angle
varies from 10° to 30° and the effective dis-
tance is 2,150 yds, Bpecial steel that offers
great resistance to bullets is used for cas-
ing the war-car. It is painted in kbhaki and
with all passengers on board and full sap-
ply of gasoline and oil weighs only 7,040

LS

Armored War Car with Portable Bridges

tion of the motor ecar to the purposes of
warfare these machines are engaging the
interest of military experts everywhere.
The chassis is of the standard 30-hp. type
‘with springs and axles specially strength-
ened. The wheels are covered with sheet
gtael, have leather-covered tires and are
interchangeable. Two spare wheels are
carried at the rear of the car. By means
of a special solution in the air chambers
the car can be run for about 15 minutes
after the wheels have been riddled with
bullets, The driver’s and mechanic’s seats
are in the usual position behind the engine
and the engines ean be started automati-
cally from the driver's seat.

Completely hidden from view within the
vehicle, driver and gunner have a good

Ibs, Ponderous as the machine is, it is ea-
pable of making 30 miles an bour on level
roads and an average of 19 miles an hour
across country. The facility with which
it ean be handled, backward, forward, up
hille and across ditches, is astonishing. The
portable rails or bridges are an important
and interesting feature; they ean bhe un-
shipped and placed readily and with ease.
Each ear cost §16,000 and Russia has or-
dered twelve more built during 1907 and the
same number in 1908,

The cars were inspected by the French
minister of war, M. Efienne, and a body of
journalists before being turned over to the
Russian authorities, and interesting tests
were made in their presence. in all of which
the machine was under perfect control.




TO MAKE A

JPULAR MECHANICS

SKY-BANNER KITE

The use of sky-banners to announce the
location of picnies, fairs and other outdoor
oceagions, us well as to advertise theatres
and local stores will be a common sight
this summer. Some of the kite operators
show performing dummies of men and ani-
mals, which at a height of several hundred
feet appear to he a genuine performance.
These are alternated at short intervals by
pulling in the dummy and running up the
banner. Such a display made recently over
the principal retall street in Chicago so con-
gested the street that in five minutes street
cars and teams had to =top amd the police
ordered the dummy pulled down until they
could open the street agaln,

The kites may be bought or rented, or
easily made by any one of ordinary me-
chanical ability, from the directions given
below. The kite described is that used by
E. E. Harbert, an expert in kite-flying. He
calls it his triangular cellular kite

The materials required for a 5-ft. kite
are as follows: 31 wyds. No. 40 Berkley
cambric or a good grade of percaline 1 yd.
wide; 20 ft. of strong cord or pieture wire;
a quantity of the smallest size tacks and 4
stripgs of basswood or spruce having the
following dimensions:

2 otrips 3ExBGxD L. ... .coimviiiiinnn part C
1 strip BEXWEXH Ff . ..vconimvvanis part G
1 strip %xlix4 ft. 6 in............. part D

From the ecloth cut two strips AA, and
two wings BE as shown in Fig. 1 and hem
all the edges of strips AA.

To make the frame place the l5-in. side
of strip D on strips CC and tie securely with
strong cord as shown in Fig. 2, Strips C
and D should be notched at their junctions
to prevent slipping and should be notched
at the ends as shown in detail. Tie tem-
porary cords FF at top and bottom to hold
frame in position when attaching eloth,
Fasten a piece of strong cord or pieture wire
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Details of Sky=-Banner Kite
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at the top of strip C and pass it through
the groove in the end of strip D, and fasten
again at the bottom of strip C. When this
is done on both sides the frame is ready
to be covered.

Tack strips BB on frame as shown in
Fig. 3, using the smallest size tacks, Pass
the ends of both stripg through the frame
and tack to bridle strip G as shown in Fig. 4.
Then remove temporary cords FF.

To the back of the kite tack the 5-ft.
wings BB on the strips CC and turn the
edges of the cloth over the wire or cord and
paste down neatly.

Fasten the bLridle on the bridle stick G as
shown in Fig. 5 and the kite is complete,

For flying in a light wind use No. 18
cable laid cord and for a strong wind use
No. 36.

A kite of these dimensions will easily
carry a 3 ft. x 12 ft. banner, but should not
be used when the velocity of the wind ex-
ceeds 12 miles an hour,

This is the kite that has attracted so
much attention in the down town district of
Chicago, with large sky banners and per-
forming dummy acrobats,

- -
FIRST TRAIN PASSES THROUGH
THE SIMPLON

The first irain passed through the Sim-
plon tunnel on January 25th, 1906. It en-
tered from the north at 8:56 n. m. and left
it at 9:33 a. m. As it emerged salutes were
fired and erowds of spectators cheered. The
train consisted of an engine and four pas-
senger coaclies containing a number of em-
irent persons and journalists,

—
o

e e
s ' st ity
- A Ly Y, A e [
AR ARV NN
% e e e L
T 1 . ” 3

First Train Through

416

SINGLE PHASE ALTERNATING
CURRENT RAILWAY MOTOR

Eleetrical experts recently worked out a
successful alternating current motor for
street railway work., This system is spe-
cially desirable for use on long distance in-

New Railway Motor

terurban lines, and is expected to be the
type which steam railroads will adopt when
the change comes from steam locomotives
to eleciric motors. One trolley line near
Milwaukee, 20 miles long, and another 16
miles in length, have decided to use the mo-
tor shown in the ecut., It will operate with a
potential of 3.300 volts, alternating current,
but will alsoe work under the 560-volt di-
rect current emploved on the city lines in
Milwaukee. Each ear will use four 75-hp.
motors, muking 300 hp. to a ecar. Current
will be distributed to the substations ot
33,000 volts and there reduced to 3,300 for
the trolley wires.

i

WALLACE URGES PANAMA
CONTRACT

Former Chief Engineer Wallace recom-
mends letting the Panama construction to
some good contractor, or putting the entire
work in the hands of a competent govern-
ment official who shall be on the ground,
and have authority to do things, He states
the necessity of submitting so many ques-
tions for decision at Washington, 2,000 miles
away, makes it impossible to either work
satisfactorily or expeditiously. 1In other
words, do as railroad companies do: decide
on the general plan and policy and then
trust =ome good man to do the hest he can
and get results,



A new Paris aero-

FLYING AUTO THE LATEST MOTOR CAR

plane and automo-
bile combined has
the aeroplane
mounted on a chas-
gis motor worked by
lignid gas. ‘When
the apparatus is well
launched omn its
way, the force of
propulsion and the
resistance of the
wind to the aero-
plane, causes it to
rise. The machine
was designed by M,
Vina of Paris.

SLEEPING CAR TO HAYANA

A ear ferry is proposed, and will doubt-
less be in operation in less than two years,
between Key West and Havana. When this
service is inaugurated one will be able to
take a sleeping car in New York or Chi-
cigo and without once leaving the car be
landed in Havana, Forty hours is the con-
templated time, New York to Havana.

-
EXPERIENCE OF A «TROUBLE”
MAN

“My first experience on the road was as a
‘trouble’ man,” writes W. F. Lamme in the
Electrical Journal. He describeg the cool
reception he received at plants where the
apparatus furnished by his company was
not giving satisfaction, and how difficult it
was to get any information from the pur-
chasers: and bow, also, the {rouble was
more often found to be outside the appa-
ratus than in it. He says:

“One of our salesmen sold an alternator,
Of the operation of this alternator evident-
Iy a very glowing description had been
given to the purchaser. The alternator was
of the well known compound type, belted
to a high-speed engine, with a flywheel
governor. The alternator was of standard
make and all its characteristics were well
known. The load was lighting, therefore
nominally non-inductive. The exciter was
of ample capacity.

“The report on this installation stated

that at times great difficulty was expe-
rienced in keeping up the voltage; the ex-
citer was much overloaded and two exciter
armatures had been damaged; several elec-
trieal engineers had experimented upon the
case and had secured no satisfactory re-
gults, therefore it was not welcome news to
be designated for the job. However, the
salesman and myself visited the plant and,
as usual, met with a chill. The plant was
started and everything ran well; the alter-
nator held voltage with a large margin on
the rheostats and the exciter was quite
cool to the hand. The alternations were
about ecorrect, the engine running at, ap-
proximately, 250 r.p.m.

“Retiring to await developments, we re-
turned in about an hour. Conditions had
now changed. The alternator could barely
hold veltage, with all the rheostats out and
the exciter, laboring under a heavy over-
load, was quite hot, but I noticed a different
hum from that at the start of the machin-
ery. This led me to take speed. I found
the engine now running not at 250 but at
217 rp.m. This explained everything.
There was a defect in the engine governor
which caused the speed to drop at a certain
load and to remain there. After this defect
was remedied the engine held speed and
the electrical apparatus proved to be in
every way satisfactory.”

it
The late Prof. Langley, head of the Smith-

sonian Institute since 1887, began life as an
architect and civil engineer in Boston.
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HOME-MADE WINDMILLS FOR PUMPING AND POWER

[The edltor is Indebted to the State Agriculiural Experiment Statlon, of Nebraska, for much of the data
uged in the preparation of this series of articles. ]

PART 1II
THE BATTLE-AX WINDMILL

The battle-ax mill is another type which
may be constructed of serap material and
entirely by howe labor, and under these con-
ditions  costs  the
farmer no expendi-
ture of cash, A tow-
er of lumber or poles
supports an axis to
which the arms with
their blades are at-
tached. This type of
mill is set in a fixed
position with its axis
north and south, con-
sequently when the
wind blows from the
east or west it does
not operate, This is
not a serions objection, however, as our
winds are nearly constant.

The most important part is the axis.
Wood, gas pipe, shafting, an iron rod, or a
section of a straight pole may serve for this
part, but the best way of all is to use the
axle and hub of an old wagon or buggy.
These bearings when oiled are practically

Fig. 13

frictionless. The arms are bolted to the
axis and, for greater strength, are some-
times tied together with twisted fencing

wire. The limit in size for the battle-ax
mill is about 20 ft. in diameter; mills 8 or
10 ff. in diameter are more generally in use
for pumping and irrigation purposes.

A mill with a 12-ft. wheel is shown In
Fig. 13. This mill pumps water for 125
head of cattle. The axis is of wood, 8 ft.

long, with four fans having blades 3 ft
gquare.

The tower i3 well built and =sightly.
Thiz mill cost $10,
but one like it and
quite  as  efficient
conld be built at no
expense save labor,
by using poles and
scrap material. Two
home-made mills on
a 160-acre estate
near Overton, Neb,
where there are sev-
eral fine shop-made
mills in operation,
were built for $1.50

each and each pumps water for 50 ecat-
tle while one waters a garvden pateh in
addition. Poles cut from the timber claim
were used to build the towers and an
old buggy axle was used for the axis., The
thimbles were taken out of the hub and
fitted to the tower, and the spindles run in
the thimbles. One nut was removed and a
crank screwead on in its place, then the
blades were nailed on the arms and the
arms bolted to the axis,
set in the form
of a tripod were
n=ed for the tow-
er. The wheel of
thiz mill is 8 ft.
in diameter, the
blades 214 ft. by
2 ft.

Some battle-ax
mills have six,
eizhit, or many
fans, usually pad-
dle-shaped, as in
Fig. 14. This mill
was built up of
old lumber, boxes, )
rails, wire, parts #
of the frame and .
eearing of an old
thresher and the
brake of an old
wagon., The diameter of the wheel is 12 ft.
The mill cost between $6 and $8, and has a
large tank, bringing the total cost up to $14.

A battle-ax with a 10-ft. wheel built en-
tirely of new lumber, furnished with a tank
and painted cost just $15. Fig. 15 shows a
battle-ax baving blades made of barrel
staves. This gives an idea of the extent to
which waste lnmhber ean be utillzed,

A mill that saws wood is shown in Fig.
16. It is loeated at Verdon, Neb., and will
gaw 30-in. lozs. The diameter of the wheel
iz 10 ft. The sketch shows how the wooden
drum and brake work. A plan of the brake
is shown at the left. The handle, A, cramps
vpon the wooden drum, B.

An unusual, but efficient mill, is shown in
Fig. 17. The fans turn upon short arms and
when they are turned so as to form a cirele
with edge to the wind, the mill is out of
gear, turned slightly oblique, the fans catch
the force of the wind and the mill starts.
This mill is mounted on a shed which stands

Cottonwood poles
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north and south. The diameter of the wheel
i 10 ft. and the cost of the mill was $11.
It runs a two-hole corn sheller, a feed

Fig. 16

grinder, and the grindstone. Power is trans-
mitted by means of sprocket wheels and
chain.

This mill, like which there is only one
other in existence, is located near Ashland,
Neb., and its owner was awarded a prize for
the originality and ingenuity of its construc-
tion,

All of these
types may be
modified or
elaborated to
guit the indi-
vidual needs,
and herein is
a4 test of the
builder's inge-
. nuity: Not to
follow  prece-

2 dent —to erect
Fig. 17 a huge, cum-
bersome structure when his requirements
are less; nor to model his mill after some
other which may be efficient for his neigh-
bor, but wholly inadequate for him; but to
decide about what power will be required to
perform his work and then take an inventory
of the waste material on hand that ean be
adapted to the purpose. This method will
tend toward economy of time, labor and
money.

(To be continued.)
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QUENCHING RIOTS IN PARIS

When the Paris police found themselves
unable to quell the recent religious riots, the
fire department tried quenching them. At
one church, when the government officials
came to take an inventory of the property,
they found three thousand people barri-
caded within and determined to keep out

Sousing the Rioters

the inspectors. The force of guards and po-
licemen failed to move the mob, and water
was pumped in on the people by a fire
engine. The drenching and the unpleasant
force of the water proved effeetive. Our
illustration is by courtesy of the Graphie,
London.

e e

WIRELESS MESSAGE 3,000 MILES

What is said to be the longest transmis-
gion of a wireless message yet made came
from the dry dock “Dewey,” a distance of
2,000 miles. The “Dewey' reported every-
thing in good order and making 41 miles
an hour.
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CAUSES OF FAILURE IN THE CON-
CRETE BLOCK BUSINESS

The chief causes of failure in conerete
block manufacture were deseribed by 0. U.
Miracle, in an address before a convention
of cement products men. The following is
condensed from his address:

Architects as a rule are opposed to the
use of concrete blocks for building pur-
poses, and they, no doubt, have some
grounds for being prejudiced. The material
manufactured is often of inferior quality,
poor workmanship and ugly design. There
is no excuse for treating a material so
shamefully when it has such great possi-
bilities.

Probably the greatest detriment to the
concrete block industry is the attempt to
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artistic designs as cement, but still the
manufacturers cling to the imitation stone
design., This material should be entitled to
a distinet classifiention of its own and
ghould not he designated as an artificial or
imitation stone. It is to be hoped that the
objections to the concrete block will be
overcowe in the near future and give hu-
manity the advantage of its great possi-
bilities.

il

GASOLINE-ELECTRIC CAR CROSS-
ING THE CONTINENT

An electric-gasoline car passed through
Chicago on March 6th on its way from New
York to San Francisco. This is the first at-
tempt to make a transcontinental trip with
a car of this kind. The ear iz 52 ft. long,

e e . —

Car that is Crossing the Continent

produce a cheap article by using too small
a percentage of cement. This results in a
porous material which easily erumbles and
is entirely unfit for building purposes. The
proper amount of cement to be used is
easily determined for any given sand by
pouring water on it. The amount of water
required to fill the spaces between the
grains, gives the proper percentage of ce-
ment, and for most sand varies from 25 to
25 per cent, If crushed stone is used the
same test is applied to the stone to find out
how muech sand and cement mixture to
nse,

Concrete blocks are often not thoroughly
cured. Blocks should be kept moist for at
least seven days after making. The water
should be applied with a spray or sprinkler
immediately after the first =et has taken
place or as soon as it ean be applied with-
out washing out the cement,

No material is so easily susceptible to

iz mounted on two 4-wheel trucks, and has
two compartments: The forward one for
the generating machinery, and a larger one
capable of seating 20 passengers in parlor
car chairs,

The gas engine is a =X cylinder opposed
type of 75 hp. direct connected to a 250 kw.
generator. Current is carried to ordinary
gtreet car motors and when an excess of
power is being made the surplus passes into
gtorage batteries, which automatically feed
the motors as auxiliary to the generator
when reguired.

Between New York and Chicago the speed
made was 35 miles an hour. The system
employed is quite similar to others recently
constrocted.

-

One-fourth the water passing through the
city mains of New York is wasted. This
loss has made necessary the expenditure of
$150,000,000 for additional supply.




420
QUARRYING CARRARA MARBLE

At Carrara, Italy, whence comes the
world-famous marble of that name, there
are no less than 400 quarries, located on
the sides of the Apennine range., The

mountainsg vary in height at this point from

500 to 3,500 rt., jagged and glittering white

in the sunshine; beautiful in the extreme.
About 5000 men are employed

in the

quarries, while hundreds of marble cutters

and some seulptors earn a living there, The

quarries have been worked for over 2,000

vears, but primitive methods are still in use.

Blasting occasions a great waste as the

fragments are too small to be of value.
-

PRESIDENT DECIDES IN FAVOR OF

LOCK SYSTEM FOR PANAMA
CANAL

President Roosevelt will direct the Isth-
mian Canal Commission to proceed with the
construction of a lock type of canal unless
congress decides in favor of a sea level
waterway and instruets him accordingly.
The foreign consulting engineers favor a
sen level canal; a majority of the American
engineers recommend the lock system. The
foreigners have been guided by Suez canal
history; the Americans by the Sault Ste.
Marie eanal.

#The President says: “It will be moticed
that the American engineers on the consult-
ing board and on the commission by a more
than 2 to 1 majority favor the lock canal,
whereas the foreign engineers are a unit
against it. I think this is partly to be ex-
plained by the fact that the great traffic
canal of the old world is the Suez canal, a
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sea level canal, whereas the great traffic
canal of the new world is the Sault Ste,
Marie canal, a lock canal. Although the
latter, the Soo, is closed to navigation dur-
ing winter months, it carries annually three
times (he traffic of the Suez canal.

*A careful study of the reports seems to
establish a strong probability that the fol-
lowing are the facts: The sea level canal
would be slightly less exposed to damage in
the event of war; the running expenses,
apart from the heavy cost of interest on the
amount employed to build it would be less;
and for small ships the time of transit prob-
ably would be less.

“On the other hand, the lock eanal at a
level of eighty feet or thereabouts would
not cost much more than half as much to
build, and ecould be built in about half the
time, while there would be much less risk
connected with building it, and for large
ships the transit would be quicker; while,
taking into account the interest on the

Primitive Methods Prevail

amount saved in building, the actual cost of
maintenance would be less,

“After being built, it would be easier to
enlarge the lock ecanal than the sea level
canal.”

i

WORLD’S FAIR FOR NEW ZEALAND

An International exhibition will be held
in Christchurch, New Zealand, from Novem-
ber, 1906, to the middle of April, 1907. New
Zealand buys in the United States annually
manufactured goods to the value of $7,500.-
000. Tts climate is said to be the finest in
the world, Details regarding exhibits may
be had by addressing the editor of this
magazine, or the Secretary, New Zealand
International Exhibition, Christchurch, N. Z,
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GREAT IMPROVEMENT IN FOUNDRY WORK

Molds Carried to the Cupola to be Poured--Large Economy
in Continuous Process

For centuries swarthy men have labori-
ougly carried ladles filled with liguid metal
to the most distant parts of a foundry. The
new method is a complete reversal, for now
the molds come to the eupola in an end-
less procession from morning to night. The
result is, for small eastings, a largely
increased output at a great saving in cost.

The usual system in n
foundry is an intermittent
process. The greater part
of the day is spent in
making molds which are
poured later on, This sys-
tem works very well for
large ecastings, but small
castings can be made
much quicker in a foun-
dry equipped with the ecar-
rier system. In this
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one of the pourers steps on the sidewall:
with his ladle of iron and pours the mold,
The moving sidewnlk and earrier have the
sume speed making it just as easy to pour
a8 a stationary mold.

After it travels a little farther, during
which the casting has set, it is removed to
the elevator which carries it up and dumps
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method the melted iron is
not carried to the molds,
but instead the molds are o
brought to the ecupola by ";'
the carrier shown in the
dingram (Fig. 1). This
method not only saves \\
time but also prevents
the molten iron from cool-
ing before it is poured.
The operation of the ﬂ:
new process is as fol-
lows: OUne of the molding
machine operators opens
the sand chute at the back
of his machine and allows
enough sand to fall into
his machine to make one
mold. He then turns on
the compressed air which

rams the sand better and quicker than ecan

be done Ly hand. Then he turns another
air valve which starts a pnenmatic rapper
constructed exactly ke a pneumatic ham-
mer. This causes the mold to vibrate and
enables him to draw the pattern from the
mold without any sand sticking.

The mold is then placed on the carrier
which consists of a number of swinging
shelves suspended from a track overhead.
These shelves are all connected to a chain

which moves constantly in the direction in-

dieated by the arrows in the diagram,
When 1 moid reaches the moving sidewalk

Floor Plan of the Foundry

it on an inclined grating, This grating has
a shaking motion which eauses the sand
to drop down through the bars, and passing
through a hopper it lands on a rubber belt
conveyer. It is here moistened with a
gpray and then discharged into a rotary
gieve after which it is automatically con-
veyed to the sand chutes to be used over
again.

The castings are too large to go through
the ineclined grating buat roll off the edge
into  the ecooling chamber. After cooling
they are tumbled and the.. separated in the
automatic separator,
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Simple Automatic Device for Sorting the Castings

This device is as simple as it is effective.
The castings fall through the hopper (Fig.
2) and slowly slide down between two in-
clined revolving pipes which diverge at the
lower end. This allows the small castings
to drop through at the hopper end and the
large castings to drop at the opposite end,
Thus by placing partitions underneath in
the right positions all the castings of one
kind will fall into the same box.

The advantage of this device is more ap-
parent in duplicate work where all similar
castings can be readily separated.

e

AUTOMOBILE TESTING

MACHINE

An automobile testing plant has been in-
gtalled at Purdue University. The front
wheels of the automobile rest on a plat-

Testing Outfit

form, while the driving wheels are on a
pair of wide pulleys fastened to a shaft. A
prony friction brake is attached to the
ghaft, Motor Way says: “The prony brake
used consists of a cast iron wheel with a

wide flanged rim. Two iron straps, fitted
with strips of wood forming the friction
hand, extend around the pulley rim and this
may be tightened or loosened by means of
a screw clamp, thus increasing or decreas-
ing the friction on the pulley rim. The
pulley is prevented from heating by run-
ning water into the flanged rim where it
takes up heat from the rim and is evap-
orated.

“With the machine mounted in this man-
ner the draw bar pull is measured by a
gpring balance attached to the driving axle
of the automobile by means of the draw
har, and to the frame of the testing ma-
chine.”

-

MECHANICAL REFRIGERATOR CAR

Much is hoped for in the tests being
made with a mechanical refrigerator car.
The car itself is of the ordinary refrigerator
type; the system can be applied to any such
car at present in service. The operating
plant is placed in a small room at one end
of the car; power is taken from the car
axle when traveling, or from a small gaso-
line engine at other times. A fan main-
tains a constant circulation of air around
the car, during which it passes over the
cooling pipes. Ethyl chloride is the chemi-
cal used. The system is quite like that de-
seribed in this magazine as being tried by
the Russian government just previous to the
war with Japan.
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WHAT HAPPENS AT 60° BELOW ZERO

Where Food Freezes While Cooking and Steel Tools Snap Like Pipestems

By Chester W. Tennant, Dawson, ¥, T.

“Look out, or you will drop that
chisel!"

Before the sentence was finished the
tonl had slipped from the hand of my
assistant, and striking upon some har
iron flew into pleces as if it had been
glass instead of steel, This is no un-
common occurrence when our ther-
mometer is around 60° below,

Some of the other experiences of 60°
below zero may interest Popular Me-
chanics readers. I am writing this on
January 25; for two weeks we bave
had a “ecold spell.” Temperature has
ranged from 44° below zero (the
warmest) down to 68° below. Some
of the outlying Yukon police stations
report 80° below. These cold waves
alternate with warmer periods of 10° below.

Strange manifestations appear as a result
of the extreme cold; one is the way a fire
burns in the stove. It roars and crackles
like a great forge and wood in the stove
seems to dissolve in the flames like a chunk
of ice; the wood is gone and we wonder
where the heat went.

At 60° below, every stovepipe throws out
a great white cloud of smoke and vapor, re-
sembling a steamboat in its whiteness and
this cloud streame away for 50 to 100 ft.,
mingling with the other white-grey mist or
haze that remains permanent in the atmos-
phere of the town like a great fog, when it
iz 40° or more below zero. This white-grey
fog is not fog as you know it, but is frozen
“fog, and every man, woman, child, animal
and even the fire that burns I8 throwing
out moisture into the air which is immedi-
ately turned inte a cloud of frozen wvapor
which floats away and remains "visibly sus-
pended in the air. Very slowly this settles
to earth and in the morning about the steps
and any protected place, one can see a very
fine film of flour-like dust deposited, which
is composed of frozen vapor.

At 60° below, the exposed ears, hands or
nose freeze in going the distance of about
one hlock under ordinary circumstances, but
the children go to school with face and
hands well protected. The breath, if blown
out into the cold air, roars like a mild jet of
steam escaping. A dipper of boiling water
taken from the stove and thrown out

into the air at this temperature, gives
out a peculiar whistling hiss as its
drops circle through the frosty air.
Prospectors in attempting to boil a
dish of riee or beans upon a eamp fire
unprotected from the weather, find
that the side of the dish which is in
the fire will boil while the part of the
dish exposed to the weather has
frozen. To remedy this, the dish is
set completely into the fire, Edged
tools subjected to this temperature
become as hard and brittle as glass
and will break az readily under strain.
I have seen a pop safety valve blow-
ing off steam wbhen weather was be-
low 60°, with ieicles which had
formed by the condensation while it
was blowing off hanging from the outer
rim of the valve. The icicles were not melt-
ed by the outrushing steam but remained
there for days, through many blow-offs, as
I paseed this station every day and watched
the operation. All vegetables, potatoes, ap-
ples, fruit, eggs, etc, can be allowed to
freeze until they become like bullets, To
make ready for use, place them in cold
water half a day before using and the frost
will slowly withdraw without injury to the
article. To attempt to thaw them out by
more rapid process by fire or hot water,
gpoils them for use.

A frozen member of the human body,
foot, ear or hand, can be safely thawed out
by immersing the member in coal oil and
keeping it there until the frost is all drawn
out of the member into the oil. This may
require several hours if it be a frozen ankle,
or a hand frozen to the wrist; it takes
about ag long to draw out the frost into the
oil as it took the member to freeze. This
is absolutely a safe remedy and one thus
egcapes the surgeon’s knife, as no bad re-
sults follow. This is not hearsay, a8 & man
was saved a few years ago at our office
by the night watehman who found him in
the snow (45° below zero) and both hands
frozen to the wriste. He was taken into
the office and treated as above for about five
hours when all the frost was drawn out
without so much ag loging a finger tip. The
physicians were amazed as they thought
amputation would have to be resorted to. His
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In Denver many of the street cars have no end doors and platforms, and passen=

gers enter and depart from a large opening at the middle of the car.

The climate is

such that open or semi-open cars are used nearly every day in the year. The car
shown is one on the lines of the Denver City Tramway.

hands were as white and hard as marble
and when placed in the oil they snapped and
crackled as the oill began to act upon the
ice erystals. This remedy should be remem-
bered by all residents of cold climates as
it would save many a limb. The tempera-
ture of the oil should be about the same
as that of the living room (about 60° above
zero). Had I not instructed the watchman
in this matter, the unfortunate man wounld
without doubt have logt both hands. Great
caution must be exercised during extreme
cold weather so as not to frost the lungs,
which one will quickly do if he hustles
about at ordinary pace. Quick and fatal
pneumonia can be contracted in a few min-
utes. -Many a fine team of horses has been
lost in this way, by attempting to haul as
heavy loads, or as rapidly, as during warmer
weather, The result ls the team is forced
to breathe fast for the same load draws
much harder at 60° below gero than at 10°
or 20° below, as the snow becomes chalky
and clings to the runners. Two years ago
a team of muleg dropped dead at the Forks
from this cause and a few days ago a
woodman lost a fine horse out of a team
from the same cause. Some men are cau-
tious and provide breathing bags for their
horses,whichis a bag placed over the nose of
the animal and extending down 18 in. below
the nose with an opening at the bottom. This
last week the Northwest mounted police
have given orders for all teams to be kept
in the stables and this includes the freight
and stage lines. The wood teams have
gtopped hauling and the shortage in wood
hag run the price up to $20 a cord.

One has to he eareful about touching
things with unprotected hands. It is dan-
gerous to take hold of a door knob when it
is 60° below zero or thereabouts with the

uncovered hand, unless you are careful to
instantly release your hold, for if you do
it will freeze your inner palm in five sec-
onds, be very painful thereafter, and the
result is the same as from touching a red-
hot stove,

Canned goods undergo frightful contrac-
tion during extreme cold, and suck in air;
in summer with a temperature of 9%0° the
reverse condition occurs, causing leakage
and loss,

Great spikes wused in constructing the
frames of buildings when subjected to this
frigid temperature contract where imbedded
in the wood, (they become shorter by con-
traction) and when the clinging fiber of the
wood can no longer control the contraction,
the shrinking spikes give a great jump
in the wood and this is accompanied by a
lond booming noise which sounds like the
firing of a heavy gun, or as if some one had
struck the building with a sledge hammer.
As there happens to be more than one spike
in the structure, there is therefore not one,
but many of these explosions which resem-
ble the sounds from a target range. The
same s true of the zidewalks.

Coal oil beging to thicken at 40° below and
at 60° and T70° Dbelow becomes ag thick as
lard and looks very much like lard. or but
a very little darker and can be cut out of
the can with a knife the same as you would
cut lard or butter. A lighted lamp or lan-
tern left exposed in this temperature will
freeze up and go out in about 80 minutes. I
have not seen gasoline become stiff yet from
any of the low temperatures that we have
vet experienced. The extreme cold seldom
lasts more than three weeks at a stretch,
and a good part of the year the climate ia
fine, especially the snmmers. with continuons
daylight throughout the 24 hours.
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ROYAL TRANSPORTATION IN INDIA

Elephants ecarrying burnished howdahs, uses for the camel and the elephant: 1, In-
and wearing rich trappings of gold-embroid- dian substitute for water-cart; 2, Elephant
ered velvet are furnished the Prince of Wales  eandelabrum and fountain (candelabrum on
by Indian potentates for local transporta- elephant's tusks): 3, Camel-omnibus ecarry-
tion. The illustration shows several Indian ing Prince’s luggage; 4, Elephant transport.
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OVERSHOT WATER WHEELS

Water powers which once were considered
of no ecommercial value are now being
+utilized. Power has a commerce value and
can be made to earn mouey; the larger the

Steel Overshot Wheel

power the more it is worth, of course, but
many small powers now going to waste can,
at small expense, be made to pay big re-
turns in grinding, sawing and other work.

POPULAR MECHANICS

Many a farmer could light his house and
premises brilliantly with electric light at
no cost, except the putting in of a turbine
or overshot wheel, and a small generator,
with a small allowance for wire and fix-
tures. If the power is some distance from
the house electric motors will churn, saw
and grind, and motors and generators are
80 simply. made in these days, almost any
bright young man of eighteen can do all the
installing from the printed directions. A
water power, where an expensive dam is not
required—and there are thousands of this
kind—is a very profitable possession.

Overshot water wheels are now made of
sgteel, which has many advantages over the
old wooden wheels. The steel wheels do not
swell and warp, they ecarry more water,
which means more power, and are made in
all sizes from a few feet diameter up. The
illustration shows a steel wheel 40 ft. high
and 2 ft. wide; it runs a mill at Spring-
wood, Va.

-

MILKING BY BULL POWER

In many dairies a horse is used in connec-
tion with a tread-power to run the separator
and churns. Hoard's Dairyman is authority
for a most unusual applieation of this power,
which however has proved =so successful as
to indicate a general adoption of the plan,

In one of the largest dairies on the Pacifie
coast, eight milking machines are in use, and
the power to operate the machines comes
from a tread driven by a bull. The use of
the milking machine is said to secure the
milk absolutely free from dirt and outside
contamination,

CAST STEEL LOCOMOTIVE CYLINDERS

Cast iron has always

been the metal un=sed for
locomotive eylinders. Rail-
road men have long de-
gired a lighter materinl
with greater tensile
strength, but the foundry-
men, realizing the difficulty
of easting steel in such
shape and size have de-
clared against the use of
steel. The Rallway Age
states  suecessful steel
castings have now heen
made, and tests show ten-
sile strength 72,400 Ibs.;

elastic limit 34,000 1bs,

Locomotive Cylinders of Cast Steel



POPULAR MECHANICS

427

THE AERIAL ROWBOAT

New Air Boat Propelled by Oars which Imitate Motion of a Bird
By Alva L. Reynolds, Los Angeles, Cal.

I am happy to comply with your reguest
and tell the readers of Popular Mechanics
something of my aircraft. The illustration
shown in Fig. 1 is a fair representation of
my “Man-Angel” flying-machine in the act
of flight. It has Dbeen given the name of
“Aerial Rowboat” by those who have judged
it simply from the standpoint of appear-
anceg, | have been frequently asked why I
gave my invention the name “Man-Angel”
many people seeming to think it bordered on
the sacrilegious. 1 gave it that name as
symbolical of my home city, Los Angeles—
Ciudad de Loz Angeles (the original Spanish
name), which translated is “City of the

the cost incurred in building other machines.

It is the only machine in the world that
flies heavier than air, or lighter at the will
of the operator, and can ascend or descend
without discharging ballast or gas. My gas-
bag is an ovoid in form and bas its egquator
forward of the middle. This is not a matter
of taste as may be supposed, but is one of
the scientific and essential features of my
machine. Any object of this form if thrown
through the air will always go big end first.
It is this feature that renders my machine
self-divigible and self-balanced, and Is one
of the reasons why it requires no rudder. It
has no motor or other unnecessary machin-

Fig. 1--Rowing in the Air

Angels” where the idea was born and per-
fected. d
Figure 2 shows “Man-Angel” as it is leav-
ing Chutes Park, Los Angeles, on August
10th, 1905, The position of the wings shows
the operator in the act of turning the ma-
chine around, while the picture in Fig. 1 i=
caught while rowing ahead. From the two
pictures one can gain a fair idea of the sim-
plicity of the means by which I accomplish
aerial navigation full and complete. With
this simple and infallible device I challenge
.any alrship in the world to follow my ma-
chine, and T do not base my challenge on
what T expect to do, nor what'T ean do, but
upon what has already heen done. Not only
have greater feats been accomplished with
the “Man-Angel” than with any other air
device, but it has been done at a fraction of

ery; simply two horizontal propellers, com-
monly called wings, under separate control
and attached to the ear by a combination
joint which enables the operator to produce
all the motions of the bird's wing.

The exertion of the operator is very much
the same as that of rowing a boat on the
water, but the principle is really that of
natural flight to the extent that it ean be
imitated with the aid of gas. It can be
operated close to the ground or high in the
air, absolutely at the will of the operator.
In other words, the operator has the balance
of power between gravity and the buoyant
power of gas in his ewn hands, but let it be
understood that 1 do not claim to do any-
thing unnatural or mpossible,

While the “Man-Angel” can do anything
that the meodern airship ecan do, and many
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Fig. 2--Ascent on August 10

things it ecannot, it has
miracles. In my invention [ have simply
followed natural laws and accomplished
aerial navigation in the most primitive and
natural way possible. 1 do it with two
wings, and use less than half the gas of any
alrship on record, and am working toward
the elimination of gas as fast as possible.
That is, the more expert the operator be-
comes the smaller will be the gas-bag he
will need to aid him In his flights.

For military or observation purposes it
has the following points of superiority, viz.,
it is mnoiseless, Infallible, economical and
gimple, and anybody of ordinary intelligence
and physieal ability ean learn to operate 1t.
In order to protect my rights it will be neec-
essary for you to state in connection with
the above description that T have patents
pending in the United States and principal
forelgn countries.

.

Place your electrie light meter where 1t
will not be jarred. A store meter which
greatly over registered was found to receive
a jolt every time the front door was closed.

performed no
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COOKING WITH CRUDE OIL

One of the finest hotels on the Pacific
coast is cooking by means of thick, crude
oil which is burned with the aid of super-
heated steam. The burners were placed in
the hard coal ranges previously in use and
also in twelve Jarge ovens, The oil has been
used for three months past, says the Hotel
World, with highly satisfactory results, and
at a saving over coal which will amount
to $5,000 a year.

i

GASOLINE-STEAM FIRE BOAT FOR
VENICE

That the city of Venice should use fire
boats will cause no surprise, but the latest
addition to its fire department is some-
thing unigue in fire fighting craft. The
new boat, which was built in England, is 39
ft. long, 7 ft. 6 in. beam, and draws 2 ft.

4 in. The propelling power is a 20-hp. four-

cylinder gasoline engine, water ecooled.
While the boat is going to a fire, steam is
generated in the boilers for operating the
pumps. Fresh water for steaming iz ear-
ried in tanks; the water pumped to the fire
is taken from the eanal. Steam can be
brought up to working pressure in from 6
to 8 minutes; the pumps throw 300 gals. per
minute.

, -t
HORSE PROTECTION ON FERRY
BOATS

The society for the prevention of cruelty
to animals has finally succeeded in getting
the ferryboat companies at New York city
to provide the boats with wind shields.
Horses heated with fast driving have heen
exposed to cutting winds while erossing on
the ferries. The shields are canvas fastened
to gas-pipe frames which swing back out of
the way when not in use,

The Shields are Canvas
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THE RACING MOTOR CAR OF THE FUTURE

REPORTING BY TELEPHONE

In reporting news to the big city dailies
aceurately and in the shortest time possible,
the telephone has assumed an important
place. In matters of large Iinterest, the
paper publishing the story even a few
minutes ahead of its rivals has the selling
advantage and to accomplish this is the aim
of every good reporter.

It is now possible to get in touch with the
home office from almost any region by tele-
phone, instead of rushing away to the tele-
graph office to report, and with this conven-
ience the reporter is enabled to remain at
the scene of interest, or the seat of informa-
tion, until all chance of further develop-
ments is past. In many offices an expert at
the typewriter wearing a head receiver rat-
tles off the story as the reporter tells it and
by the time it is told the copy is ready and
is being rushed away to the machines. Fre-
quently the farmers’ telephone lines are put
to service, as in the case of a sheriff’s posse
following a fugitive from justice, where the
scene of interest would ecunstantly shift
Again, in obtaining local news in the larger
cities, the reporter starts out with one as-
signment, gathers all the information about
that, reports it and while still at the 'phone
receives another assignment. This avoids
_ loss of time. .

But the importance of the telephone In
this line is not limited to the large cities.
The American Telephone Journal says:

“Papers Iin smaller towns are extending
the scope of their news in a manner which

will do much to assigt in their competition
with the newspapers in the large cities
which have an extensive outside cireula-
tion. A lJong distance company in Indiana
is permitting the use of its line for the
transmission to papers in this class of
news of national interest, embodied in a
special service derived from one of the
great central bureaus. In this way the local
paper which receives this service is enabled
to place in the hands of its readers, some
hours before the arrival of the paper from
a large city, the news of distant events
which it could afford to obtain in no other
way than by telephone.”

B e

GREAT TRANSCONTINENTAL
RAILWAY FOR AUSTRALIA

A great transcontinental railway is
Dlﬂﬂﬂeﬂ to connect the west and east coasts
of Australia. From Brisbane to Freemantle,
2,600 miles, now takes 12 days by steamer.
The proposed road would shorten this time
geven days and develop a vast territory,
and increase the export trade enormously.

i

AIR BRAKES FOR AUTOS

What with headlights, whistles and now
air brakes, the automobile operator has be-
come quite an engineer, Air brakes are the
latest of the new features and are operated
by means of an air compressor attached to
the engine. A storage tank with a pressure
of 65 to 76 1bs. maintains a constant supply.
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LARGEST ‘ROUND HOUSE” IN THE WORLD

Locomotive Depot Which Accommodates 600 Engines at one Time

In this country locomotives when not in
gservice are always universally sheltered in
buildings called “round housesg” on account
of their shape. In England the shelters
are built like loug train sheds, but close with
doors at each end. “Running Shed" is the

railroad name. One of these, said to be the
largest in the world, accommodates over 600
locomotives. The express, freight and su-
burban engines each have their own place.
The building belongs to the London & South
Western Ry., and is located at Nine Elms.

RESERVATION SIGNS ON FRENCH
CARS

On the French railways compartment
cars are used, and it is customary for the
gtation master to hang signs on certain
compartments when a train enters the sta-
tion, reserving such cars or compartments.

Experienced travelers frequently take
advantage of the system to secure for a
party of two or three a compartment in-
tended for six persons. A suitable tip will

Reservation Signs

induce the station master to hang a “re-
served” sign on the compartment as soon
as the favored party has entered the com-
partment and drawn down the curtains,

i i
-

CONTRACTING PANAMA CANAL
CONSTRUCTION

Large public works are usually built by
contractors, and the guestion is often asked
why an exception should be made in the
construction of the Panama canal. The ex-
planation given is that the location and con-
ditions are such that contractors would nec-
essarily have so large an element of un-
certainty as to the work, they would be
oblized to bid at prohibitive figures, in order
to be on the safe side. The problem of sani-
tation also is so closely interwoven with the
construction work as to be difficult of sepa-
ration, and yet this is a feature which the
government alone ean handle.

LONG TRIP ON TROLLEY
A party of owners and managers of elec-
tric interurban lines recently made a tour
of inspection starting from Detroit and re-
turning to that city in a special trolley ear.
The trip included lines in Michigan, Ohio
and Indiana, with stops at scores of cities
and large towns., The distance covered was
720 miles which is said to be the longest
trip ever made in an electric car.
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FIRE GONG ON BRIDGE

In the city of Washington an 18-in. fire
gong has been installed in the bridge
tender's cabin and connected to the fire
alarm cireuit. When an alarm is turned in
the location iz sounded on the gong, and if
the department will cross the bridge in
going to the fire the bridge tender has ample
time to clear the bridge of other vehicles
and to signal any approaching vessels that
the bridge will not open for their passage.
The idea iz an excellent one and deserving
of introduction on all c¢ity swing bridges.

—lifp—————
AUTOMOBILE MORGUE WAGON

“‘Rattle his bones over the stones, he's
only a pauper whom nobody owns,” is
rapidly going out of date. Fresno, Calif.,
has a fine new automobile morgue wagon,
with rubber tires and all the latest im-
provements, Some people who pever in life
had a ride in a motor car now enjoy the
latest and best transportation when dead.

- -

LARGE ENGLISH DREDGER

The illustration shows the big English
dredge the “Bruce.”” Thig wvessel will exea-
vate to a depth of 48 ft. below the water
line. When in operation the buckets are
in continuous motion, the forward end of
the bucket frame being lowered as the work
progresses. This dredge will excavate and
deliver 900 tons per hour. As the buckets
pass the highest point and start on the re-
turn, they automatieally empty, the mate-
rial being conducted through chutes to
geows fastened alongside. The dredge will
hold 750 tons.
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MOVED A LIGHTHOUSE 30 FEET

In order to widen a channel the German
lighthouse at Wittenbergen was moved to a
new foundation on the
game level, a distance
of 30 ft. Iron girders
were [aid for the track,
and steel rollers served
as wheels, while hand-
operated windlasses did
the pulling. Steel guy
ropes were run from
the top of the light-
house to frames on the
ground, which moved

with the eribworlkk on
which the structure
rested. The Scientific

American says: “The
actual work of removal
occupied 32 minutes;
the lighthouse weighs
60 tons and is 115 ft.
high.™

Experts declare the

structure as sirong as
before.

++ %

The production of cement in thig country

increased from 335,000 bbl. in 1890 to 27,-

000,000 bbl, in 1905. Cement is supposed to

have originated with the Egyptians 6,000
years ago.

[

This Dredge will Excavate 900 Tons per Hour
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PORTABLE HOUSE WITH STOVE
OVERHEAD

One of the strangest houses ever built is
in use at a brick works at Menominee, Wis.
This house has sides, roof and chimney, hut
instead of the usual foundation it rests
upon wheels, which enables it to be moved
about as desired. As there is no floor the
stove is suspended from big beams in the
roof and not only keeps the workmen be-
neath warm, but thaws the ground so they
can dig the clay in even the coldest
weather. By this means the works is
enabled to keep right on making brick
when other plants are frozen up and shut
ilown,

i
WHY THE NAVY IS SO EFFICIENT
AND POPULAR

A writer in the BSailor's Magazine, in
gpeaking of the naval recruiting station at
Seattle, says: “Out of the almost 500 men
examined here since June 26th, less than a
dozen =ought to be one of the ‘men behind
the guns’ because they were penniless,
could not find suitable work, and sought the
navy as a last resort. A fair percentage of
the men who enlisted made their debut into
the Navy by opening bank accounts with
Uncle Sam, the sums ranging from $400
down to a few loose dollars.”

The young men of the country are wak-
ing up to the fact that during a three-years’
cruise in the United States Navy the educa-
tional advantages which come from foreign
travel are alone worth the time and work,
while the life ig one devoid of hardships
and the pay sure and good.

-

COOKING BY ELECTRICITY

Cooking hy eleetricity has received a
ereat stimnlus in England ag a resnlt of the
demonstration made at the recent electrica!l
exhibition at London. Sixty-five guests sat
down to a five-conrse dinner, all of which
wiag cooked after the diners were seated at
the table, and in their presence. A meter
was set up where it could be constantly
read, and at the completion of the dinner
wag found to have registered 56 kw. hours,
which at 2 cents, the prevailing price in
London, amonnted to $1.12 for current.

——e

The Swiss government has deeided to use
electrie locomotives in the Simplon tunnel.

Covered Wharves and Freight House Occupy Nearly a Mile of Water Front
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A Forest of Iron Girders Supports the Roof

GREAT DOCKS AT NEW ORLEANS

Freight House 2,200 Ft. Long; Cotton Warehouse 2,400 Ft. in Length

The most extensive dock facilities of any
railroad in the world have been completed
at New Orleans by the Illinois Central rail-
road. The great wharf extending along the
Mississippi river is 3,500 ft. in length and
150 ft. wide, It rests on thousands of creo-
soted pine piles, the framework is steel, and
the roof concrete. Brick fire walls 17 in.
thick divide it into sections of 500 ft. each.
Two freight houses measure 2,200 ft in
length by 100 ft. wide, while the ecotton
warehouse, by far the largest ever built
anywhere, is 2,391 ft. long and from 100 ft.
to 160 ft. wide.

The structural iron pillars in these build-
ings are surrounded with conerete, and the
roof construction is equally fireproof, con-
sisting of several inches of concrete. Every-
thing possible has been done to make all
these buildings non-combustible, In view of
the vast quantities of cotton which is
handled.

The transfer of grain, cotton, sugar, rice

and tobaceo between rail and water trans-
portation is enormous, and constantly in-
creasing.

e amyy\ .Y

Laying the Concrete Roof

These new docks and buildings are ereet-
ed on the site of those destroved a vear
ago in the great fire which raged for hours
and caused immense loss.

Concrete Floor in Cotton Warehouse
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WHAT OCCUPATION

SHALL I FOLLOW?

Respective Fields.
is Calling for Educated

A Symposium on the Necessary Qualifications for, and the Inducements Offered by the many
Mechanical, Engineering, and Industrial Lines of Work and Business. These Articles are Contrib-
uted by the Managing Editors of Publications which are Recognized as Leading Papers in their

The (id Professions are Overcrowded; the Whole TWorld

Mechanics and Engineers.

PART 1V.--WHY A YOUNG MAN
SHOULD BECOME A
PLUMBER

By Sid. Rosenberg, Editor of the Plumbing Weekly
MNews, New York

Building operations throughout America,
today, are held up by the shortage of men
familiar with some of the building trades.
Of these, the demand for plumbers is great-
er than all others combined. The astonish-
ing shortage of men in this trade cannot be
better shown than
by the fact that in
that portion of
New York City,
south of Eighth
street, the 1most
densely populated
part of the city,
there is only one
bathroom forevery
1,000 people. These
startling figures
are absolute facts,
heing taken from
a recent article
published in Sani-
‘tation: this article
stating that the
lack of men able to install a sanitary syrs-
tem is such that building operations are
earried on at such great speed that the men
who ean do that part of the work cannot
be obtained to handle it all

When the demand for men in a certain
trade becomes greater than the supply, it
stands to reason that the wages for men in
that particular trade increase in relative
value. Therefore today there is no trade
that offers greater opportunities to a yvoung
man, or pays better, than the plumbing
trade. It does not require a genius or a
well-educated man to become a plumber,
and the chances for success are greater and
more easily accomplished in this trade than
any other, The work is pleasant; it is not
work that injures a man physically, nor is
it work where his surroundings ave liable to
cause him to contract disease,

S. Rosenberg

If the young man decides to become a
plumber, and his ambition, does not stimu-
late him to go above the grade of a journey-
man plumber, he is assured from the begin-
ning that he will be employed all the year
around and earn big wages, A man engaged
as a journeyman plumber can start on a
capital of from $25 to $100, and engage in
a profitable business of his own., Mr. W. H.
Thompson, the late president of the National
Bank of Commerce, in St. Louis, and one of
the richest men in the west, started in life
as 4 plumber. He served a hard apprentice-
ghip and then, as he became a competent
journeyman saved up his money to start a
business of his own. This business, by hard
work, he increased until finally, he ranked
as one of the richest men in America. It
does not stand to reason that every young
man who will take up the trade of plumbing
will eventually be a bank president, but his
chances, by conducting a shop of his own,
are certainly greater for him to become in-
dependent than in any other business in
Ameriea today. Pl

From years past, the learning of the
plumbing trade, by a young man having to
serve 1 six yvears' apprenticeship was limit-
ed, more on account of the unjust restrie-
tions placed in his way than for any other:
and the lack of apprentices in the plumbing
trade has been the main cause for creating
the present shortage of plumbers in this
country. Even this condition is8 now
changed, for an excellent course ean be
taken in correspondence sechools, At firet, the
idea that anyone could learn this trade in
the school was ridienled, lmt as many young
men were turned out ecompetent workmen the
feeling against this trade school rapidly
passed away. This opens the field of plumb-
ing to thousands of men, and with these
many advantages it ean be easily seen that
a young man's succeess in the plumbing trade
is assured from the very beginning, if he
possesses fair ability and will work dili-
gently to perfect himself.

il
.

A good furniture varnish i=: Shellae,
1% Ib.: sandarac, 4 oz.; mastie, 4 oz.; spirits,
1 gal,
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All the articles ap=
pearing in this de-
partmentare reprint-
ed in book form at
the end of each year.

SHOP NOTES

Contributions to
this departmeat are
invited. If you have
worked out a good
idea or know of one,
please send it in.

SCREW.PLUGS MADE OF OLD
BULBS

Serew-plugs, though not expensive, can be
made of old burned-out bulbs, in the follow-
ing way:

Break the glass off even with the screw
base (A) and also the little cap through
which the wires are admitted to the lamp.
Be sure to leave the wad of felt in to pre-
vent short-circuiting, Connect the wires or
cord (B) to the wires on the base (C)
securely. Wrap some rubber tape (D)
dround the connection to keep the -wires
from touching.

Mix a little plaster of paris and water to

2Ty S

Inexpensive Screw=Plugs

the consistency of putty and fill in the hol-
low of the base and just high enough to
cover well the connections (E, Fig. 2).
Round off the top smoothly and leave until
perfectly hard.—Contributed by Leslie Peto,
Carmi, Il

e

PASTE FOR PAPERING PAINTED
WALLS

To make wall paper stick to painted walls,
prepare a batter of flour and water in the
usual manner, only a little thinner, and for
each gallon of batter add 1 oz powdered
rosin. Set the kettle on a moderate fire and
gtir until it boils ard thickens, and the rosin
ig melted into the paste. When cool, thin
down with a weak solution of gum arabie.

HOW TO MAKE A BENCH BRACE

To make a handy brace and a cheap one
take 3 pieces of 3¢-in. pipe 5 in. long (AAA);
three 3-in. ells (BBB); one %-in. nipple 3

Brace Made of Pipe Fittings

in, long (C); one 3-in. cap (D); one ell 3
in. by ¥ in. (E) and one nipple 3 in. long
by 14 in. square (F) to fit the shank of the
bit (). Serew all these parts together as
illustrated —Contributed by Scott H. Phil-
lips, Fairmont, W. Va.
-
HOW TO REPAIR A 20-IN. CAST-
IRON PULLEY

One day whilst a large planer was run-
ning, a fellow workman threw an 18-1b.
gledge hammer across the shop as he

thought, but instead it struck the belt and

REFAIRED
flf

iy

Mended Pulley

falling, knocked five small pleces out of a
20-in. east-iron pulley.
another pulley of the same size for the
planer in less than a week, so I mended the
broken one.

We could not get

I drilled a hole in each of the small pieces
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and two or three in the large pieces. Then
in a piece of iron, A, 4 in. wide and the
I»ngth of the opening between the spokes of
the pulley, I drilled holes to correspond
with those In the pieces. Then with some
flathead stove bolts with nuts and washers
bolted the parts together through the holes
and tightened all up. The pulley ran all right
for that week until we could get a new
one.—Contributed by Thomas McGuire, Bal-
timore, Md.

—-otir— A

DEVICES FOR GETTING ENGINES
OFF OF CENTER

In Flg. 1 is shown a starting bar for get-
ting engines of 100 to 300-hp. off the center.
This is a simpler method than the old way
of getting a block and piece of timber and
prying the engine over a little at a time,
says a correspondent of the Engineers’ Re-
view. On a large engine, however, even this
wrench will not work.

For engines not too large, try the device

AN

shown in Fig. 2. A clamp grips the rim of
the wheel and is connected to a long lever
by a short link. The long lever is supported
by a stand, When the engineer forces the
long lever down at the end, the clamp grips
the rim of the wheel and the engine is
turned from center,
A

TEMPLATES FOR PATTERN WORK

UUse sheet aluminum, the thinnest hard
gtock made; lay out the template with a
sharp knife. For ecircular work use a pair
of dividers with sharp points, then by work-
ing the sheet hack and forth, it will break
sharp and clean on the line.—A Reader.

POPULAR MECHANICS

REPAIR FOR LEAKY VALVE

We had a 2-in. valve on a line of pipe,
carrying a pressure of 40 b, The valve was
practically new, but dripped all the time.
We faced up the original disk and poured
an old disk with babbitt, but to no purpose,

Mending a Leaky Valve

as I suppose there was some roughness on
the inside of the valve.

We then burned out the original compo-
sition in the disk and replaced it with a
leather washer, marked by clamping disk
and leather together in a vise, cutting to a
driving fit and driving the washer into the
groove with a small hammer. Now the
valve holds, without any Ileak whatever,
against a cold water pressure of from 40 to
60 1b.—Contributed by Stoke Richards, Santa
Clara, Cal.

-

HOW TO MAKE A BLOWPIPE
BELLOWS

A good blowpipe is made of a foot-ball
and a bicyele pump connected up as illus-
trated. The whole apparatns is carefully
packed in a 10-in. wooden box in the shape

Pump
bar~gf
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Foot-Ball Blowpipe Bellows

of a cube (Fizg. 2). A hole is bored in the
top to exactly fit the pump barrel, and the
pump f8 wired down to the bottom of the
box. The tube leading from the pump fis
fitted with a small vulecanite tap, brought
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. ontside the front of the box. When a very
small pointed flame is being used, as in cer-
tain glass-working operations, a sufficient
pressure can be easily stored in the football
to last a considerable time without further
pumping. The tap is then turned off, and
none of the air ecan leak out through the
pump (for, however good the pump may be,
under the great pressure a slight guantity
of air tends to work out backwards through
ity. Good thick rubber must be used for
connectlons. A correspondent of the Model
Engineer, London, uses a blowpipe like this
for soldering and melting metals for glass
working and for chemical experiments, re-
quiring a higher temperature than a Bunsen
burner will give.

il
- -

SACK HOLDER MADE OF A HORSE
RAKE TOOTH

A handy sack holder can be made of a
horse rake tooth. Make one full turn as at

Handy Sack Holder

A to form a spring and bend each end like a
plg tail (EE) about 4% in. from the end;
then flatten and shape. Place a strip of
hardwood (D) on one side of the spring,
and fasten it stationary at one end with a
hook (C) having a threaded burr as at F
on the other side. Make a strong wire loop
about 2 in. wide to fasten the hardwood
gtrip at B and to give the spring play for
adjustment.

One of these holders can be hung on a
nail in the granary while flling the sack
and, as they are very light, it can be hooked
or unhooked readily without removing the
sack until it is full—Contributed by Nathan
Syverson, Stewartville, Minn,

e

To lace a driving belt for a high-speed
machine, hold the ends together and sew
them with tough, strong wire, using the
shortest stitches possible. This method is
recommended in Practical Pattern Making,
as excellent for fast-running belts,
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SIMPLE GATE HINGE

To make this hinge two pleces of round
iron will be required. Heat the pieces and
twist them around twice as illustrated, then
bend the ends out and flatten them for

Made of Round Iron

screw holes as at A and B. The twisted part
will act as a screw, says a correspondent of
the Blacksmith and Wheelwright, and the
weight of the gate will cause it to close
itself.

—_—————————

TO DRAW A PERFECT ELLIPSE

The following is a very easy way to draw
a perfect ellipse 3 in. long, using a pencil,
two pins and a piece of thread.

Draw A-B 2 in. long and place a pin up-
right in the drawlng board at each end of
A-B. Double a strong thread and tie the
loose ends together to form a loop exactly
215 in. long. This may necessitate several
trinls. Place the looped thread over the pins
and with the pencil point draw the string
straight as at C. Then move the penecil
around in the direction indicated by the ar-
row, always keeping the thread tight. The

Easy Way to Draw an Ellipse

curve traced by the pencil will be a perfeect
ellipse.—Contributed by Harry E. Hoyt, 109
Cross St., Malden, Mass.
i
Contributions to this department invited.
If you have a good kink, send it in.
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IMAGINATION AND MECHANICS

In the accompanying illustration the fig-
ures correspond with those in the March
number under the title *The Power of Im-
agination as Applied to Mechaniecs,” and an-
swer the question propounded therein.
How many had it worked out right?—Con-
tributed by Paul 8. Baker, Muscatine, Iowa.

-

CHIPPING LARGE KEYWAYS

Some time ago I had the opportunity of
bidding on a job of removing a wood split
pulley, 5 ft. diameter, 20 in. face, from a
6-in. jack shaft and cutting a keyway 24 in.
long by 1 in. wide by 14 in. deep, and plae-

ing a large 4-ton pulley on same. Several
different shops figured on the job, the offers
ranging for from two to four days’ work on
the same. I was given the job to complete
in 15 hours and the general opinion was
that the keyway alone would take 10 hours.
I rigged up an old man and after laying
cut my keyway, took a 15-16-in. drill and
drilled 24 holes along the keyway, each
about 7-16 in. deep, leaving 1-16 in, in sides
and bottom to clean up in. In this manner
the keyway was cuot and key fitted in seven
hours, where if I had chipped all of it, it
would have taken all of the 15 hours. This
is not a new kink, but it goes to show how
easy we can forget the simplest things and
gometimes to our disadvantage—Contrib-
uted by Norman Baker, Hoopestown, IlL
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HOW ONE MAN BECAME A SIGN
PAINTER

It takes incessant practice to become a
good slgn painter and no inconsiderable
part of the training comes from watching
gigns and advertisements, picking out their
good and bad points and deciding where you
would improve them. Effects and wording
are important particulars to wateh. It is
also well to watch sign painters work, when
one has opportunity. A correspondent of
the Master Painter tells how he began in
this way while on the rounds of his daily
occupation, not having opportunity to learn
in a shop.

At last he secured a good plate of the Ro-
man letters and numernls and began prac-
ticing, formulating rules for himself from
measurements made by himself. After mas-
tering this, which took a long while, he ad-
vanced to the Egyvptian alphabet, and so
through patient toll worked his way on to
the fancy letters he had admiringly watched
others make, and ut last felt himself com-
petent to tackle a billboard. He finds his oe-
capation agreeable and well paying and
names perseverance as his ladder to success.

-

FOR SNOW SCENES

DEVELOPER

A good single-solution developer for snow
scenes, says a4 writer in the Queen, is as fol-
lows: BSoda sulphite, 80 g.; potassium car-
bonate, 15 g.; soda carbonate, 45 g.; hydro-
quinone, 7 g.; metol, 5 . Dissolve these in-
gredients in the order given in one litre
of boiling distilled water and then put the
mixture in two half-lifre bottles, labeling
one “old” and the other “new.” TUse the
Ygld” over and over agaln for developing,
and as it is used up add some of the solu-
tion marked “new.”

-_—

SEWER CLEANING DEVICE

The sewer cleaning device illustrated ean
be used successfully up to 150 ft, says the
Metal Worker. When once the device is in
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TOOLS MADE OF OLD BUGGY TOP
JOINTS

A number of useful tools can be made
from the long joints of a discarded buggy
top. Any amateur blacksmith can haminer
out the tools to suit himself, In the illustra-

O

©

Made of Buggy Top Joints

tion, A shows one of the joints; B, joint af-
ter it Is cut off; C, dividers made of joint:
D, inside calipers; E, outside calipers.—Con-
tributed by John R. Black, Jefferson, Iowa.

—_————

CEMENTS FOR MENDING
CELLULOID

Broken celluloid articles, such as trian-
gles, ete., ean be mended with a cement
consisting of 3 parts alcohol and 4 parts
ether mixed together. Apply to the frae-
ture with a brush until the edges become
warm, then stick the edges together and
leave to dry for 24 hours.

Another cement, recommended by Machin-
ery, is: Camphor, 1 part; alcohol, 4 parts.

For Cleaning Pipe Sewers

the pipe the joints cannot unlock. The
construction is elearly shown in the sketeh.

Dissolve and add equal gquantity
weight) of shellae to the solution,

(by
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CONNECTING WATER SUPPLY
‘TANK TO GASOLINE ENGINE

There will be no more trouble from freez-
ing if the water supply tank is conneected up
to the gasoline engine as shown in the dia-
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Non=Freezable Tank Connection

gram, Extend the intake pipe, D, to the
center of the tank and use a 45° ell at
A, in order to raise the pipe from the bot-
tom. Use a good brass valve at B. The
operating lever, C, can be made of 3-in.
pipe. lee may form on all sides without
closing the water supply. When running in
the day time the warm water will melt most
of the ice that forms during the night—

Contributed by Paul S. Baker, Muscatine,
Towa.

————
_CﬁUSE OF FAILURE OF BOILER

FURNACES

The collapsing of boiler furnaces is almost
always the direct result of secale or of olil
in the feed water, the latter being a particu-
larly prolific source of trouble, according to
a recent paper before the Northeast Coast
Institution of Engineers. No ordinary fur-
nace fails for lack of strength if clean and
covered with clean water, says the Journal
of the Franklin Institute. A very thin
smear of oil, however, hag an effect totally

POPULAK MECHANICS

out of proportion to what might be expected.
In a furnace having a normal factor of safe-
ty of five, this factor rapidly decreases after
the temperature reaches 6560 degrees F., and
entirely vanishes at a red heat. Steam at a
pressure of 200 pounds has a temperature
of about 380 degrees, or 270 below the point
at which the tenacity of the steel begins to
be affected, but a clean furnace, rubbed over
with a very clean and thin coat of mineral
oil, will soon rise above 650 degrees even
under light duty, and often reach 1,200 de-
grees, at which point 75 per cent of the
strength has departed. With the use of
high-grade mineral oils the danger is leas
than with low-grade oils, due to the fact
that the latter emulgify and hence cannot be
removed from the feed water except by
chemical treatment.

il

DIFFICULTY IN WASTE-PIPE
TRAPS

In a factory where the boiler feed facil-
ities consisted of a feed-pump, an ordinary
injector and an exhaust injector (which
last did the feeding) a new sink was in-
stalled so as to catch the overflow from the
injector, eaused by variation of load. Both
injectors were put together and the sink
placed under them. The waste-pipe from
the sink was connected to a pipe that re-
ceived the drips from the engines, pumps,
heater, ete, and provided with the wusual
trap under the sink.

After everything was piped up, it was
found that the steam pressure in the main
drip-pipe forced the water out of the trap
under the sgink, thereby breaking the seal
and allowing the steam to back up into the
engine-room. In order to overcome this, a

N7

Where Bmall Hole was Mad

Lend
Pipe

Iron Fipe Trap

Traps in Waste Pipe

trap was placed in the iron pipe below the
trap in the lead pipe. This arrangement
was successful in holding back the steam,
but after a few minutes’ operation the wa-
ter in the sink refused to run off. A %-in.
hose with 30 Ib. water pressure was run
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down the pipe to force out any obstruction.
As long as the hose was in operation the
gink worked splendidly, says a correspond-
ent of Power, but when the hose was re-
moved the pipe instantly clogged. The sug-
gestion was made that the trouble was due
to air being trapped between the two traps
in the waste pipe. A small hole the size of
a pin was made, and the gink immediately
emptied and worked all right.

e

TIME GAS LIGHTER

This device can be used for either light-
ing or turning off the gas. Take the alarm

J

Lights the (as at Any Hour

winding thumb serew off of an ordinary
alarm clock as at A, Get a plece of %-in.
round iron 2% in. long; drill a hole in one
end and tap it out to fit alarm winding
screw. Fasten a spool to the rod so that
the spool will not turn; at the opposite end
to where the rod fits the alarm screw, fas-
ten the alarm thumb screw, B, so the alarm
may be wound. Run a stout string, C, from
the spool to the chain of a self-lighting gas
lamp, D. When the alarm goes off the gas
will light or go out according to which chain
the string is attached—Contributed by Oli-
ver H. Bradbury, Jr., 142 Grainger av., Knox-
ville, Tenn.
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HOW TO MAKE A CIRCULAR GUN
HAMMER

A circular gun hammer may be made from
o-in. round steel without welding. Fig. 1
ghows the iron flattened two ways. At A it

d.-:.~::"~f
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Circular Gun Hammer

is made thick enough to make the nose of
the hammer; at B it is thinner. It is then
placed in the vise (Fig. 2) and eplit with a
chisel at C and D and the points are turned
each way as at E and F. It is then filed to
finish as in Fig., 3. This is left hand; to
make the right hand work on the right side
of the vise.—Contributed by Nathan Syver-
son, Stewartville, Minn,

i

ANTI-HUM DEVICE FOR TELE-
PHONE WIRES

To make the antl-hum devlee shown, take
flat brass, A, 7 in. long, 3-in. wide and %-in.
thick, and heold it in a monkey wrench to
bend it to shape. Then drill a 3-in. hole in
the back and pass a 14-in, round brass rod, B,

Anti-Hum Device

throngh, Get a thick old rubber heel and cut
out two pieces with the holes in the center
and take the rubber waghers out and cement
them together, Take the 1j-in. round brass
rod 1% in. long, flatten it at one end and
drill a hole large enough for telephone wire
to pass through in each end. Put the rubber
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washer on the rod where it passes through
the 3¢-in. hole, then push the rod through
the pieces of rubber heel, C. Put a brass
washer, I), on that end of the rod and a wire
pin, E, through the hole. Then put the de-
vice on the telephone line as shown in the
fHustration. I used electrie light cord, F,
to bridge across.—Contributed by Edward A.
Pinkham, Kennebunkport, Maine,
s

HOW TO MAKE A STEP GRAIL

Many different styles of grails, as well as
three-cornered scrapers, flat scrapers and
hand chisels, may be made from old files.
The illustrations show a zoos¢ neck or step
grail used to get into a ecavity. The cutting
end, shown square here, ean be made in any
ghape to suit the need. The tool may have
teeth on the bhottom side only, or on two or
more sides; the corners may be round or
square, but round is best, says a correspond-
ent of Wood Craft, because it leaves a fillet
of solder on the pattern.

To make this grail, draw the temper out
of an old square file, grind off the file teeth
and forge it to the size of the largest part of
the grail—5-16 in, Bend it to shape and at
point A, flatten it out. This gives strength
just where needed and prevents it breaking
readily. In width the file is now 7-32 in. at
the largest part, tapering to 14 in.; the step
is 1 3-16 in. down: when the teeth are rest-
ing on a flat plate, the small end on which
the handle fits is 13 in. up.

POPULAERE MECHANICS

A SIMPLE SPRING WINDER

The handy spring winder shown in the
illustration can he made of almost any kind
of flat stock. The hole should be of proper
gize to fit loosely on the mandrel; the screw
must be heavy enough to hold the wire and
be placed a distance equal to the diameter
of the wire from the mandrel hole.

To wind closed springs, hold the bar or
handle at right angles to the mandrel and
to wind open springs, hold the mandre] to-

Winding Coil Springs

wards the rear end of the lathe. A little
practice will make one expert at winding
with this method. Springs of any length up
to 100 ft., if the wire is long enough, can
be wound in this way.

I have frequently used this method for
winding springs to slide over rubber tubing
used in laundries on gas irons for protect-
ing the tubing and to keep it from kinking,
the springs ranging from 25 to 30 ft. in
length.—Contributed by W, J. Barber, North
Adams, Mass.
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Step Grail Made of 01d Files

After flattening out at A, forge out the
long end to just a little larger than draw-
ings call for and to the desired shape. Now
make it very soft and file it up true and
smooth. With a three-cornered file make
the eutting teeth 3§ in. apart and 1-16 in.
deep. IHarden it again and brighten it up
with emery cloth. Using aleohol toreh,
draw the temper on the cutting edge to a
dark straw color. Soften all other parts.
Make a bandle and carefully fit it on the
pointed end. You then will have a tool that
will last for yvears.

CUTTING WIRE CABLE WITH A

HACK-SAW

To cut a wire cable or a thin pipe with a
hack-saw without breaking the saw, it is
only necessary to turn the blade end for end
in its frame, so that the saw will cut when
pulling it toward you.—Contributed by Thos.
Melntyre. 407 Root St., Chicago, IIL

_————

Two persons were electrocuted in New
York recently by electric light wires that
hroke under the weight of sleet,
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HOW TO MAKE DOUBLE PIPE
HANGERS

A hanger such as is used to support am-
monia coils is shown in the illustration. The
coils are hung at distances of, say, 7 and
14 in. from the ceiling, two coils in a row,
one directly over the other, says a corre-
gspondent of the Engineer. This method
saves space and makes the parts easy of
access In case of accldent. Two small hang-
ers riveted together so as to form two hooks
about 8 in. apart form the hanger, the re-
maining portion of which is straight, hav-
ing a 14-in. hole near the end to receive a
lag screw. Good pipe hangers to fit any
gize pipe can be patterned after these.

Place one end of a piece of wrought iron
2 in. wide, 34 in, thick and 24 in. long in the
fire until red, then bend it to receive, say, a

Double Pipe Hangers

2-in. pipe (grip the plpe in the vise and
ghape the iron around it with the hammer).
When the bend is cool, place the straight
end in the fire, heating it for about 6 in.
from the end. Run the heated end through
the vise for 6 or 7 in. and tighten the vise,
Place a square wrench on the heated end
and make a half twist., If the pipes run in
an opposite direction to the beams, this half
twist will cause the hanger to fit against
the beam better, if not, the twist can be
omitted. At a point 8 in. from the top of
the hook place another hook of the same
size and style, but not more than 4 in. long
and with a hole 1 in, from the straight end.
Cut another hole in the long hanger, 12 in.
from the twisted end, then rivet the two to-
gether, one directly over and in a line with
the other.

Any seetion of pipe can be removed with-
out molesting the others.

MECHANICS
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SETTLING WALL CAUSED LEAKY
PIPE JOINTS

A leak occurred in joints A and B in a
supply pipe, which with the cylinder of a
steam engine i3 shown in the illustration.
After the joints had been taken apart, says
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Settling Wall Causes Pipe to Leak

a correspondent of the National Engineer,
it was found that the trouble was caused
by the settling of the wall separating the en-
gine and boller rooms and which originally
had supported the pipe. When a hanger
was placed at C to support the weight of
the pipe, there was no further difficulty.

—alfe—ir

ALARM FOR A SOUND SLEEPER

Referring to the sketch: A is a copper
wire; B, brass or copper rod; C, standards;

Electric Alarm

D, alarm key. When the alarm key, D,
turns, the brass or copper rod, B, drops on
copper wire, A, and so completes the cir-
cuit, ringing the bell.—Contributed by Eddie
Evane, Hudson, 5. D,
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COMBINATION BACK TABLE FOR
BOX SHOPS

—

‘A handy back table for use in box shops
is shown in the sketch. It may be either
level or tilted. The front legs are 1 in. by
4 in., with the lower halves a little longer

POPULAR MECHANICS

wire is first laid lengthwise of the rod, and
each turn of the wire goes around both wire
and rod. Let the wrapping proceed away
from the top end of the rod. Make not
fewer than twelve turns, then twist together
the end of the wire laid against the rod and
the main length,

Adjustable Back Tables

than the upper ones and slotted about 10 in.
A bolt, with a thumb screw, passes through
a single hole in the upper leg into the slot
of the lower one and a couple of large wash-
ers on each side permits of great strain in
tightening. The lower leg may be vertical
or slanting.

The back table is used behind the pony
planer to receive the stock as it comes
through. This saves rehandling the pieces
so many times. When there is no one be-
hind the plamer to take away, says the
Wood-Worker, the table described may be
tilted so that boards, fed one behind the
other, in a single or double line, will pile
themselves,

-t

ATTACHING WIRES TO GROUND
' RODS

To solder a heavy wire on a half-inch
ground rod is not an easy matter to one who
does not know the right way to go about
it. Either steel or copper wire may be used
for the ground, and should not be smaller
than No. 14 gauge (.080 in.). Heat the rod
red hot for about 1 ft, at the top end. A

The Proper Method

combination of blow torches, a coal stove,
or a forge may be used for heating, says
Telephony. Scrape the heated portion
quickly with a file, and wrap the wire on
it as in the illustration. The end of the

The wire will have become somewhat
heated by this time. Bend it down along
the rod, out of the way, and lay the heated
end, joint and all, in a box of granulated
gal ammoniac, rolling the entire joint in It.
Dense white fumes will rise, and when a
stick of solder is held against the rod it will
melt in a pool in the sal ammoniac. The
sal ammoniac will elean both wire and rod,
and the solder will flow smoothly on both.
When the joint is filled smooth with sclder,
shake it free of any excess metal and allow
to cool. Cooling suddenly in water does no
harm, but washes away excess sal am-
moniae that would cause wire and rod to
corrode. The joint should be made a few
inches from the end of the rod, so that the
end will not break off when the rod is driv-
en. No ground rod should be less than 7 ft.
long.

e

TO REMOVE OLD PAINT AND
VARNISH

The following method is good, if the sur-
face is to be repainted, says the Painters’
Magazine,

Dissolve 4 1b, ecaustic soda, 98 per cent,
or as many pounds concentrated lye, in 1
gal. boiling water and allow it to cool. In
another vessel mix 14 1b. each of starch
and china eclay in 1 gal. of hot water.
Beat this well, so as to have no lumps, and
when cooled off some add it to the soda or
Iye solution, stirring well in the meantime,
when it forms a thick, smooth paste. Apply
this paste with a fiber (not bristle) brush
to the surface in a heavy film, and when the
paint or varnish is raised wash with warm
water. To remove any traces of causticity
give the surface a coat of vinegar and




POPULAR MECHANICS

allow to dry before repainting. This method
will raise the grain slightly, but that Is not
objectionable where the surface is to be re-
painted.

For removing varnish from wood that is
to be refilnished in the natural, a mixture of
314 pints American fusel oll and 14 pint
turpentine will lift the varnish without rais-
ing the grain or discoloring the wood.

i

WHEN DRILL STICKS IN ROCK

When a drill-bit sticks in a bole, the usual
remedy is to strike the shank violently with
a sledge until the bit 1g loosened. It is bhetter
to strike a moderate blow on the shank,
near the hole, and never so high up as to
strike the chuck, becauge then a bent piston
or a broken chuck is likely to result. Small
pieces of cast-iron, nuts or other fragments
are used to keep the drill straight and pre-
vent sticking or “running off.”

e

TO MAKE HARD PUTTY

A little red lead added to oil-whiting putty
will make it hard but not brittle, says the
Master Painter. Rub wvarnish makes putty
both tough and hard.

e

TOOL FOR CUTTING JOINTS ON
CIRCLES

The tool illustrated does away with the
necessity for drawing so many lines In order
to find a joint on a cirele. The device will
cut any circle by placing the pln on the
radius. It is marked off like a rule in inches
and twelfths on the Inner edges and may bhe
provided with the slide or not, as liked. The
pin runs through the hinge about %-in. to
hold the instrument in place while measur-
ing the distance from A to B.—Contributed
by Chas. Walters, Mt. Vernon, Ohio.
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SIMPLE TANK GAUGE

A handy tank gauge consists of a gear
wheel set on a pinion to which is attached
the hand A. A rack gear, B, meshes into the
gear wheel and slides on the seat C. The
hand A moves around a dial, D, with as
many inches marked on it as it is desirable
to let the water fluctuate up and down In
the tank.

Handy Tank Gauge

When the float in the tank falls, the rack
goar ig drawn toward the right, causing
hand A to move to the left. When the float
rises with the water in the tank, weight E
draws the rack toward the left and the hand
moves In thé opposite direction till it reach-
es 7, or whatever the number may be, indi-
cating that the tank is full. This device is
recommended by a correspondent of the
Engineers’ Review,

e —

Heavy manila paper coated with shellae
on one Bide makes an excellent substitute
for glass for the sign painter, says the
Master Painter. The prepared paper can be
carried in the kit easily, does not break and
is cheaper than the glass.

SHARP BinN

For Cuttlu; Joints on Circles
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DRILLING MACHINE MADE OF
SCRAP

A small drilling machine may be made of
scrap material by any one with a little in-
genuity. For the one illnstrated a piece of
an old fret machine was nsed for the head
(A). An old lathe head stock will do as
well. Screw the part to a plece of wood 1
in, thick and then screw the wood to the
workshop wall. Take a band over pulley B
at the end and over the small pulleys, C,
Cy Gy and over fiywheel D at the bottom.

—
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Place the small pulley C, horizontally to give
the band a good grip on pulley B. Tap the
end of spindle E to fit a drill chuck off of a
gemall level-wheel drill. Arrange the table
feed of the drill as follows:

Procure g plece of hard wood to project
about 3 in. bevond spindle E, which may be
of any convenient length; also, procure three
pieces of 14-in. irdn—two to form the guides,
FF, and the other to form the feed-screw,
G. Screw a small bracvket to the wall,

FiG, £.—SIDE
ELEVATION,
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midway between the end of spindle E and
the top of the flywheel. Drill a hole through
one end of each of the guide-bars, and let
the other end into bracket H about 14 in.
from the wall. Do not let them go quite
through. Bore two holes through table .J,
15 in. from the edge, and put a brass plate
each side of each hole to allow the 1§ in.
guide-hars to slide through easily.

Tap the third 13-in. bar and make two
nuts to fit it. Screw one nut up to within
M in. of the top; square the end above this
nut and drive it into the table J, so that
when the table 1= put on to the guide-bars
and they are in their places, screwed to the
wall by a screw through the hole before
mentioned, in one end, the feed-screw G
comes exactly under the end of the spindle
E. Before putting the table in its place get
an egg-beater (one of the bevel wheel kind)
and take off the large cog-wheel and one of
the small ones. Bore a hole throungh the
large wheel so that it will slide easily over
the screw G. Now turn a wooden disk the
same size as the large wheel and cut a hole
in it to fit the nut on the feed-screw.

Serew the large wheel on top of this disk
(cogs upward) and puot the nut into the
square hole in the wooden disk, and screw
a small brass plate on the opposite side of
the cog-wheel to keep the nut in its place.
Bore a hole in the bracket at the sanie dis-
tance from the wall as the hole for the feed-
screw in the table J. Screw the cog-wheel
and disk on to the feed-serew (i, nnd pass
the guide-bars through the hole in the table
J, and pass the feed-screw through the hole
in the bracket and screw the guide-bars to
the workshop wall, but put a 1-in. washer
on the screw between the wall and guide-
bar. Take the small cog-wheel off the egg-
beater and fit it to an axle. The best way
of doing this is to get a piece of wire slight-
ly larger than the hole in the cog-wheel.
Tap this for 1 in., 2o that it will screw into
the cog-wheel, and make two nuts the same
thread. These nuts must be slightly smaller
than the cog-wheel. Screw one as far as
it will go.

Next screw on the cog-wheel and a nut
outgide that. These nuts must be serewed

up fairly tight to keep the cog-wheel from

revolving on the axle. Now cut off the axle
about 2 in. from the small cog-wheel and fix
a piece of brass about 1§ in. by 14 in. by 2
in. Thie =hould be fixed ng follows:
Square the end ,f the axle and drill two
holes in the brar s plate about 14 in, from
each end. Into one of these secure a small
handle; drive the other end on to the square
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end of the axle and screw on a small nut
outside it. Get two small brass plates, and
bend over the bottom about 14 in., L-shaped,
and drill two small holes through the bot-
tom of the L to screw down to the bracket
H. Drill another hole on the other side of
the angle to take the axle L. These holes
shonld be drilled so that when the brackets
are screwed down the small cog-wheel
meshes with the large one K. Put a small
washer outside the plate between the han-
dle and plate, and cog-wheel plate. Now
screw these plates to the bracket so that
one comes up against the small cog-wheel
and keeps it in place. Screw the other one
up against the handle, so that axle L has no
end play. 7

If, when handle M is turned to the left,
table J will not come down of its own ac-
cord, pass a piece of brass over the large
cog-wheel, K, and screw down at each end.
The fiywheel may be taken from an old
sewing-machine, and if it is not quite heavy
enough, put a lead weight on it. Pass a
bolt through the center of the flywheel with
a shoulder on behind. This bolt should run
through the workshop wall and a nut put
on from the outside.

Put a bolt, N, into one of the spokes of
the wheel and put a piece of thick iron wire
around this and connect it to the end of the
treadle by a screw at P. Make the treadle
of wood, 9 in. by 4 in. by 1 in. Secrew the
fron wire on at one end, not tightly, but so
it can move a little each way. BSwing the
treadle in the middle by two screws, pass-
ing through small metal plates, R, R, at
each side. A machine like this was rigged
up by a correspondent of the Model Engi-
neer, London, and worked very satisfac-
torily.

i

TO GILD ON GLASS

Thinly coat the places to be gilded with
a saturated borax solution on which lay the
gold leaf and press down well and uniform-
Iy with cotton wool. Heat the glass over a
gpirit lame until the borax melts and allow
to cool off.

If the glass is to he decorated with gilt
letters or designs, paint the places to be
gilded with water-glass solution of 40 de-
greeg, lay on the gold leaf and press down
uniformly. Then heat the object to 26 de-
grees Frahrenheit, so that it dries a little;
gketch the letters or figures on with a lead
pencil, erase the superflnous gold and allow
the article to dry completely at a higher
temperature,

MECHANICS
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HOW TO MAKE A CHIME STEAM
WHISTLE

Procure a piece of seamless brass tubing
8 in, long, 4 in. in dinmeter and 1/16 in. or
less, thick., Have cast a bowl, B, 4 in. in
diameter, and with a place in the bottom for
inserting a 1-in. pipe. Also have cast, or
make yourself, a disk, A, 3%-In. in diameter,
allowing 1/16 In. between the edge of the
disk and the bowl for the escape of the
steam that strikes the bell. Then get a 14-in.
bolt, C, 10 in. long, threaded on both ends
and with three slots, just wide enough to

Home=-Made Steam Whistle

fit sheet brass partitions for ecells running
its entire length into.

Cut the tubing inte thirds by dividing It
up as indicated in the sketch, and use sheet
brass for forming the cells, soldering it in.
Let one ¢ell be 414 in. high, D: one 53 in.
high, E; and the other § in. high. TPut a
brass cap 4 1/16 in. in diameter, threaded, on
the top and use an acorn or other ornament
to finish it.

To make the valve drill a hole through the
bottom of a 1-in. check valve, and stick the
stem of check through the hole, as shown
in the sketch. Put a brass spring in be-
hind seat or valve disk to force it eclosed
after using, then fasten the lever around
the valve, as shown, and your single bell
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chime whistle is complete. This whistle
makes a beautiful sound and can be heard
much farther than the ordinary whistle. Fig.
2 is an inside view of the bell, looking down
from the top; Fig. 3 shows how the disk is
fastened into the bowl—Contributed by
Thos., MeGuire, Baltimore, Md.

e

TO SAVE A GIRDLED TREE

When a valuable tree is girdled it may
pay to try to save it. The following method
has been successful. When, in the spring,

Saving a Girdled Tree

the tree is found girdled, drive a small
chisel into the bark above and below the
girdled portion as shown by the dotted
lines in A, Then cut some large healthy
twigs of the preceding year’'s growth from
the top of the tree, each a little longer than
the distance between the opposite cuts in the
tree. Sharpen both ends of the twigs and
bend them until the ends can be placed in
the cuts as shown at B. Press the twigs in
until they are as near straight as possible,
so that there is a perfect union between the
inner bark of both twig and tree. Four or
more twigs, according to the size of the
tree, should be placed around it. Then cov-
er the whole with grafting wax. If the
work is skilfully done, says the Rural New-
Yorker, the tree will be completely cured in
a few years.

il

To render ivory flexible, immerse in a so-
Intion of pure phosphoric acid, sp. gr. 113,
until it partially loses its opacity; wash in
cold soft water and dry. It will harden
again if exposed to air, but may again be
made pliable by immersing in hot water.

POruULAR MEUHANIUD

TANK TO KEEP WATER FROM
FREEZING

To keep water from freezing make a tank
of galvanized iron two or three inches nar-
rower at the bottom than at the top, says
the Rural New-Yorker. Set the iron tank in
a bottomless wooden bhox and place the
whole directly on the stringers of the well
and plank up to it on each side. Provide a
cover to the box., Warm air from the well
gtriking the bottom and sides of the tank
will keep the water warm.

i

WELDING A PALM ON AN ANCHOR

Sometimes an anchor with the palm
broken off as shown at A, comes into the
shop for a new palm or the old one to be
welded on. If the break is not even, trim
it a little with the chisel, fit a good pair of
tongs to the palm, swing the anchor in the
crane (this applies only to heavy anchors
500 Ib. and up) and put both ends of the
break in the fire and heat them up.

Have a piece of iron or any old metal
about 4 in. by 1 in. heated in another fire,
and when ready bring them all out, place
the anchor and the palm together and weld
the flat piece across the break. This saves
lap-scarfing or rigging. Turn the anchor
over and cut out a V-piece as gshown at B.
Now place the anchor in a clean fire (not
a hollow fire), get a good heat, fill in with

To Repair an Anchor

the V-plece and finish off that =ide. Then
turn your piece over, cut away the flat piece
and cut a V into this side. You now pro-
ceed the same as on the other side, says
the American Blacksmith, heating the part
where V was cut, placing a wedge in and
welding and finishing. You will have a
good job by this method if the heats are
right.
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HANDY DARK-ROOM LAMP

For those who use glass trays the dia-
gram shows a convenient way to rig up a

dark-room lamp. S is a shelf with a
S g T .
€ C A
R . B
ii

Ruby Lamp for Dark Room

square hole about 1 in. smaller each way
than the tray eut in it; C is a piece of ruby
glass held by clamps to the shelf; R is a
box which encloses the electrie light; Is is a
gwitch, which may be placed anywhere con-
venient: W are wires leading to the light.
When the light is turned on the negative
will show up plainly.—Contributed by Har-
old W. Moffat, 476 Main St.,, Orange, N. J.

—— -

TO MEND A GRINDSTONE

A piece broken out of a grindstone can be
replaced by covering the surface of the piece
and the broken surface of the grindstone
with a strong solution of pure Portland ce-
ment and water, then pressing the piece
firmly in position. Give plenty of time to
dry.—Contributed by G. W. Gander, Nappa-
nee, Ind.

—————————

BEVELING STAVES FOR ROUND
TANKS

Many workmen make an elaborate process
of getting the bevel of staves for round
tanks. Much of their work is unnecessary,
says a correspondent of the Wood-Worker.
A simple method is illustrated. Take one
of the pieces intended for a stave, set the

I\

Beveling Tank Staves

trammel to the radius used in striking the
bottom, or to be absolutely accurate, to that
of the outside of the tank and from a point
A at one edge of the stave strike curve
B. Set the bevel to touch the two ends of
this curve and it will be correct; the usual
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practice is to set it back a little at C, so the
staves will be slightly open on the outside.
When the tank is wet the openings close and
the staves spring to the curve of the bottom,
i
TO PREVENT CRACKS UNDER WIN-
DOW SILLS IN CEMENT BLOCK

BUILDINGS

In erecting buildings of cement blocks, the
blocks under window sills frequently crack.
This is because proper provision for settle-
ment has not been made, says Municipal En-
gineering. In most cases the trouble is prob-
ably due to the settling of the sills in full
bed of mortar when they are first set. To
prevent the cracking, in either brick or con-
crete construction, set the sills at first with
joint full of mortar only at the ends, leaving
a space under the sill for the whole width
of the window space. The settlement of the

o OPENJDINT.- - - L
I N N S B

| Il Il ’ |
5ill with Open Joints

o

wall ean then occur during the construction
without bringing the breaking strain upon
the sills. After the work is completed and
the settlement is presumably all done fill
the open joints under the sills with mortar
and thus finish the wall. No cracks will
then appear in either blocks, bricks, wall or
sills under ordinary ecircumstances, and un-
less there is a great settlement, such as
would come from insufficient foundation and
bad design.

e o

TO KEEP WATER PIPES FROM
SWEATING

Wipe the pipe dry with an old cloth, then
wind it with two or three thicknesses of
good heavy paper. Cover this wrapping
with 4-in. strips of heavy cotton ecloth. This
kink wag tried on 100 ft. of pipe and there
was no further trouble from dripping.—
Contributed by Fred Connor, Hydeville, Vt.

- -

To prevent the annealing of metal above
the place where heat is to be applied, stick
the rod or band iron in a potato.—Contrib-
uted by E. M. Atkinson, Portland, Ore,
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LOCOMOTIVE TIRE AS FIRE ALARM

Inexpensive--Effective

In many of the smaller cities where an
electrie fire alarm has not yet been installed
worn out or cracked tires from the driving

; Movel Fire Alarm?

wheels of locomotives are used in place of
fire bells. The cost is less, the sound is very
penetrating and is unlike a bell. For many
years Marengo, Ill., used one of these tires
before alarm boxes were put in. W. F.
Mead of that place furnishes a sketch which
will indicate the manner of erecting the
tower, which in this case was on top the fire
engine houge, The tire was hung by an iron
ring from a cross plece, but some towns
erect a 20 or 30 ft. tower on the ground.
The striker has an iron ball at each end,
with two wires passing down to the
ground floor one of which is grasped by each
hand. By this means more rapid strokes can
be sounded than on a bell
e

Shop Notes for 1305 and 1906 are a gold
mine of information to any mechanie,

POPULAR MECHANICS

PRESERVING OLD SCREWS

Do not place old nuts, screws, ete., which
you save in tin boxes, They will soon be-
come rusty and uniit for use. A better way
is to keep them in small large-neck bottles,
says Muachinery. Always sort the screws,
ete., according to size and provide the bot-
tles with corks and labels,

e .

WHEN TO VARNISH GOLD LETTERS

When gold leaf is very thin or largely al-
leyed wvarnish will protect it and make it
wear longer, says the Master Painter. But
for leaf of good quality and stout the wvar-
nish Is undesirable. 1t impalirs the lustre
and is apt to erack.

i

WHEN THE HANDS OF A CLOCK
COME TOGETHER

Having worked out the little problem in-
volved in ascertaining the exact time at
whirh the two hands of a clock come to-
gether in making their regpective circuits,
and thinking the information might be suffi-
ciently novel to merit space in your columns,
I submit the following table.

1 say this seems novel, because 1 do not
remember ever having seen it in print, or
heard the matter discussed.

12 o"clock

5 min, 272 sec. past 1 *
m e Mﬁ. W in g M
lﬁ L] 2]{" (L] e H- (L]
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32 % 437 e« o &

BE e H‘.”l L] L] 7

_1_:_] LY 3&’9‘ (1} (1] ﬂ (1]
40 0+ 51,': W i g9 i
5i ' 32.‘1 [T} Wi ln_ e

Contributed by J. Raymond Campbell,
Frick building, Pittsburg, Pa.

i
LOCATING BEARINGS FOR
SHAFTING
Every master mechanic knows how

troublesome it often ig to tell in advance
the exact location of the bearings for a new
line of shafting. To overcdome this have the
shafting kevseated the entire length and
then fill the keyways where the bearings
come with babbitt, after the line is in place.
Another advantage in this is that additional
pulleys can be placed at any time, Use bab-
hitt of a different grade from that in the
hoxes—Contributed by F. C. Perkins, Hark-
ness, N. Y.
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A

REVERSING SWITCH FOR ELEC-
TRICAL EXPERIMENTS

A bome-made reversing switeh, suitable
for use by students of electrical and engi-
neering courses in performing experiments,
is shown in the diagram.

Referring to Fig. 1, A represents a pine
board 4 in. by 4 in. and a is a cireular piece
of wood about 14 in. square, with three brass
strips, b', b% b* held down on it by two

He

al

Suitable for Students’ Use

terminals, or binding posts, ¢, ¢, and a
common screw, d. Post ¢ is connected to
d by means of an insulated wire, making
them earry the same kind of current (4 In
the sketeh).

About the center piece, H, moves a disk,
held down by another disk, F (Fig. 2).
which is fastened through the center piece
to the wooden base, A, by means of two
wood screws, On the disk, G, are two brase
gtrips, o' and €% so arranged that, when
handle K is turned to one side, their one
end just slips under the strips b', b, or
b*, b*, respectively, making contact with
them, as shown in Fig. 2 at L, while their
other ends slide in two half circular brass

plates f* f*, held down on disk F by two
other terminals, ¢, ¢, making contact with
them as shown at y, Fig. 2.

The action of the switch is shown in Fig.
1. Connect terminal ¢ to the carbon of a
battery, and ¢ to the gzine. Then, if you
turn bandle K to the right, so that the
strips, ' and ¢* touch b' and 1", respective-
Iy, terminal ¢* will show + and ¢' — elee-
tricity; vice wversa, if you turn the handle
to the left so that €' and ¢ touch v and b3,
regpectively, terminal ¢®* will show — and
ot 4 electricity,

The switch is easy to make and of very
neat appearance. The wooden parts could
be made of any insulating material, as fiber,
for instance.—Contributed by Arthur Schulz,
1111 Rutledge St., Madison, Wis,

=

REVERSING A SMALL MOTOR

All that is necessary for reversing the
motor is a pole-changing switel, Connect
the two middle posts of the switech with
each other and the two outside posts with
enach other, Then connect one of the ontside
posts of the switech to one brush of the
motor and one middle post to the other
brush.

Connect one har of the switch to one end
of the field coil and the other bar to one pole
of the battery and conneect the other pole of
the battery to the other field coil. To re-

Reverse for a Small Motor

verse the motor, simply change the switeh.

Referring to the illustration, the letters in-
dicate as follows: FF, field of motor; BB,
brushes of motor; AA, bars of pole-chang-
ing switeh; DD, center points of switceh;
CC, outside points of switch—Contributed
by Leonard E. Parker, Plymouth, Ind.
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AN INGENIOUS ELECTRIC LOCK
FOR A SLIDING DOOR

The apparatus shown in Fig. 1 not only
unlocks, but opens the door, also, by sim-
ply pressing the key in the keyhole.

In rigging it to a sliding door, the mate-
rlals required are: Three flat pulleys, an
old electric bell or buzzer, about 25 fi. of

POPULAR MECHANICS

the key, for the circuit cannot be closed with
an ordinary nail or wire. B, Fig. 2, shows
catch B, Fig. 1, enlarged; O, Fig. 2, is the
cut through which the rope runs; H, Fig. 1,
is an elastic that snaps the cateh back into
place, and at G the wires run outside to
the keyhole,

This arrangement is very convenient when
one is carrying something in one hand and
can only use the other. Closing the door

A | y
Fig. 2 H B
E 56_ -
1 __& N
v
K e d
L _|F ) pe M
ﬁl 3 Fig. 1

Electric Lock for Sliding Door

clothesline rope and some No. 18 wire. The
wooden catch, A (Fig. 1), must be about 1 in,
thick and 8 in. long; B should be of the same
wood, 10 in. long, with the pivot 2 in, from
the lower end. The wooden block, C, which
is held by catch B, can be made of a 2-in.
piece of broomstick. Drill a hole through
the center of this block for the rope to pass
through, and fasten it to the rope with a
little tire tape.

When all this is set up, as shown in Fig.
1, make a key and keyhole. A 34-in, bolt
or a large nail sharpened to a point, as at
F, Fig. 3, will serve for the key. To provide
the keyhole, saw a plece of wood, I, 1 in.
thick by 3 In. square, and bore a hole to fit
the key in the center. Make a somewhat
larger block (E, Fig. 8) of thin wood with
a l4-in. hole in its center. On one side of
this block tack a piece of tin (K, Fig. 3)
directly over the hole. Screw the two blocks
together, being careful to bring the holes
opposite each other. Then, when the point
of the key touches the tin, and the larger
part (F, Fig. 3) strikes the bent wire, L, a
circuit is completed; the buzzer knocks catch
A (Fig. 1), which rises at the opposite end
and allows catch B to fly forward and re-
lease the piece of broomstick, C. The weight,
D, then falls and jerks up the hook-lock, M,
which unlocks the door, and the heavler
welght, N, immediately opens it.

Thus, with a switch as in Fig. 3, the door

winds the apparatus up again—Contributed
by E. H. Klipstein, 116 Prospect St., East
Orange, New Jersey.

e

ANOTHER ELECTRIC LOCK

The details of the construction of an elee-
trically operated lock are shown in the il-
lustration. When the door is closed and the
bolt, A, pushed into position it automatically

Simple Electric Lock

locks. To unlock, push the button, D, which
act will cause the electro-magnet to raise
the latch, C, when the bolt may be drawn
and the door opened.—Contributed by A. D.

can only be opened by the person who has Zimmerman, Boody, Il
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ELECTRIC ALARM THAT RINGS A
BELL AND TURNS ON A LIGHT

The illustrations show an alarm clock con-
nected up to ring an electric bell, and at
the same time turn on an electrie light to
show the time. The parts indicated are as
follows: A, key of alarm clock; B, contact
post, 4 in, long; C, shelf, 5% by 10 in.; D,

E ? OB
A ol [ o]
o &
cwer) i
Fig. 1 € @F

Rings Bell and Turns on Light

bracket; E, electric bulb (314 volts): 8,
brass strip, 434 in. long, % in. wide and 1/16
in. thick; T, switch: F, wire from batteries

to switch; G, wire from bell to switch; H,

wire from light to switch; I, dry batteries;
J, bell; X, point where a splice is made
from the light to wire leading to batteries
from brass sirip under clock. Push the
switch lever to the right before retiring.

To operate this, set alarm key as shown
in dlagram, after two turns have been made

MECHANICS 453

on the key. When alarm goes off, it turns
till it forms a connection by striking the
contact post and starts the electric bell
ringing. Throw lever off from the right to
center, which stops bell ringing. To throw
on light throw levers to the left. The bell
Is then cut out but the light remains on till
lever is again thrown in the center.

In placing c¢lock on shelf, after setting
alarm, be sure that the legs of clock are on
the brass strip and that the alarm key is in
position so it will come In contact with the
contact post in back of elock. The contaet
post may be of 14-in. copper tubing, or 4-in.
birass rod.

The advantage of this is that one ean con-
trol the bell and light, while lying in bed,
by having the switch on the baseboard, near
the bed, so it can be reached without getting
ount of bed —Contributed by Geo. C. Brinker-
hoff, Swissvale, Pa.

e —————

REVERSING SMALL BATTERY
MOTOR

Make the switch out of a plece of slate
(for the base) two strips of brass, a rubber
strip and handle and some binding posts off
of old dry batterles, Fasten the brass
strips at 5 and 6, Fig. 1, so they can swing
from 1 and 2 to 2 and 4. Hold the brass
gtrips apart by means of the hard rubber
strip and screws. Do not let the screws
come all the way through the rubber atrip
or you are liable to get a shock In case you
should touch both screws simultaneously.
Serew a rubber handle onto the rubber atrip
to move the lever bacgk and forth with, Fig.
2 shows the arrangement of strips, handle,
gerews, ete., in detail. Fig. 3 is an end view
of the same.—Contributed by Eugene F.
Tuttle, Jr.,, Newark, Ohlo.
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What the Inventors are Doing

SAFETY ENVELOPES.—Yankee ingenuity is re-
sponsible for the safety envelope shown and the
patent has been sold to
® 5 E a Boston manufacturer,
The end fAaps have small
4 tongues  attached  near
LN their edges and these
tongues are gummed to
ot s | the bottom flap when the
envelope is made and to
the top flap when it ig sealad. It 1s diffieult, though
not impossible, to open this envelope without de-
tection.

B

CALCIUM STEEL iz not any form of =steel or
other metal, but a ceramic product made by baking
In an oven a paste of pulverized feldspar, sand and
lime. This produces a poreelaln of great strength
and hardoness, acid proof and a poor conductor of
heat and electricity. It can be bored, eut and pol-
ished, 1z not expensive and is specially adapted
for making plpes for water, gas or acids.

i

LAWN HORSE SHOES.—This 1ls a flat metal
shoe designed to take the place of leather which

is much more expensive,
-’; The ghoos fasten with
straps; one side 18 suitahie
for use on |awns or soft
ground and the other side
when snow is on the grouond.
The shoes will fit any size
hoaof,
e

SMALL BOYS AS INVENTORS.—It may not be
generally known that many of our greatest Iinventors
began their work when mere lads in their early
teens. DMarconi, the famous inventor of wireless
telegraphy., was but 14 when he set up his first
crude apparatus, In which tin biscult boxes held im-
portant places. At 16 Samuel Compton began work
on the spinning mule, which he perfected before he
was 15, EH Whitney conceived the idea for the
cotton zin when he was only 13, 8ir John Brown
wasg a lad of 16 when he invented in hiz mind the
conical spring buffer for railway trocks, an inven-
tion which made him immensely rich In later years.

—_— ——

LOCOMOTIVE SPEED INDICATOR.—In Great
Britain and on the conti-
nent thousands of loco-
motives are equipped with
speed  indleators  which
are placed In the ecab di-
rectly in front of the en-
gineer. These Indicators
ghow at all times when
the locomotive s running
the exact speed at which
it iz traveling and can be
g2t to sound an alarm
whenever the sapeod
reaches the figure deter-
mined on. The ecut shows
the Interior of the instrument,

DEMAGNETIZES WATCHES.—The large num-
ber of electric  generators
and motors In these days has
greatly inereased the nuomber
of watches which become
magnetized. An electrie de-
magnetizer 18 now on  the
market, which is easily op-
erated.  Connection is made
by means of cord and socket
to either direct or alternat-
ing current, and the wateh
placed In the opening in the
instroment. A lever is then

drawn ont for a moment
during which the watch Is demagnetized,

——

HAND LADLE FOUN-
DRY . BOWLS, — For
small eastings hand ladle
bowls for pouring are
now made of thin steel
and only weigh 3 Ibs,
against 8 to 12 lbs., for
cagt  iron  bowls. The
bowls are stamped, will
not crack or break, and
are sald to outlast the
cast iron bowls,

i

OIL BURNER.—The constantly advancing price
of conl as a result of strikes and the greed of coal
barons, makes the burning of oll as fuel almost
a necessity. The difficulty has been to get a bur
ner that could be used in kitchen ranges or other
gtoves, and one that would be safe to handle. Ely
Spencer, of Jacksonville, Florida, after extensive
experiments, has designed a burner which has met
the approval of the Board of Fire Underwriters
and the persons who are using these burners., Pat-
entsa have heen taken ount In the TUnited Stntes,
Canada and England, and licenses are being granted
to selling agents by the Spencer Oll Gas Buroer
Co., of Jacksonville, Florida, * = =

e o

FOOT REST AND TOOL BOX.—A combined foot
rest and tool box for auntomobiles. Easy for the

Fastens to the
Box is made of

feet and convenient to get at tools,
floor by means of leather straps.
wood and covered with matting,

Flease mentlon Popular Mechanies when writing Advertisers,
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FLOOR OPENER.—The illustration shows a
new tool recently placed on the English market for
the use of elee-
tricians and plumb-
ers who have fre-

quent  oeeasion  to
(__ ) tauke up flooring
when Installing
wires  or  pipes.
The knife edge s
pushed between the
floor boards and on belng moved back and forth a
few times cuts the tongue of the board,

i

STEEL SHAVINGS MATTRESS.—A Chicage
genins has invented a mattress comprising a core
composed of fine long metal shavings. The termi-
nals of an electric eclreult are counected with op-
posite ends of this core so that when the current
is switehed on the metallle shavings are charged
with electricity which reaches the by of the per-
gon reposing on the mattress, This luvention Is in-
tended for use in treating iunvalids, but the patent
covers the right to use a enrrent strong enough to
awaken a sound sleeper. If this Invention iz gen-
erally Introduced the alarm clock will have to take
a back seat,

N

DECOY DUCK.—W., W. Cram, of Sheldon, Towa,
fs the patentee of thls decoy duck. The decoy
includes an anchor at-
tached to one emd of a
cord which is wound on
a  &pring-held  reel ar-
ranged in a recess in the
body of the decoy. Suf-
ficlent cord iz unreeled to
allow the anchor to rest
in the mud at the bottom
of the river, so that the decoy cannot be blown
away or carried by the cuorrent from its position.
Now If some one will invent a diving decoy that
can wag Its tail, the real ducks wlill be In a bad
way_ L L] L]

—_———

PNEUMATIC DISTANCE GAS LIGHTER.—
Turnas the gas up or down at any distance from
the switch, which Is operated by simply pushing a
button., Pushing the button compresses alr which
is transmitted through fine metal tubing to the

HENT P TumINE i_,

vialve plece attached to the burner.
pilot light burns constantly. One push tarns on
the gas: the next push turns it down, The action
is quite similar to the worklng of a camera shutter
by squeezlng a bulb,

L WAL WE FREED

A very small
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NEW BATTERY CONNECTOR.—It conslsts of a
plece of spring copper, bent fn the form of a T,
with the ends bent Imward at rvight angles. Through
the ends holes are drilled just large enough to admit
the regular screw binding post. To place it in po-
sition, the ends are pressed together until the holes
come in line, when it can be readily slipped over

the serew. Releasing the pressure the two arms
grip the liberated portion of the post securely, With
this arrangement no nuts are reguoired, and at the
same time, an excellent mechanical and electrieal
connectlon ls secured. A short plece of insulated
wire Is soldered to each palr of connectors, so that
they are avallable for immediate usze at all times.

e

STEEL SHELVES FOR STORES.—Shelves or
rucks for stores or warelhouses are now made of
gteel, The racks are shipped
knocked down and gquickly set
np on receipt, as the parts
readily go together. They are
g0 made that racks of any de-
gired length or helght can be
assembled.  The advantages
are freedom from collecting
dust, lightne=ss, strength and
uot  obstructing  the light.

S

WHEN YOU WANT anyv
thing and den't know whera
1io get it, write Popuolar Me-
chanles. No rharge is made
for such Information and our
facllities are wvery complete
for locating all kinds of tools
and machinery. as well as = e
manufactured goods of all T
kinds,

s

SICKLE BAR REMOVER.—LEvery farmer has
experienced trouble  in removing gummed or
“sprung” sickle bars from mowlng machines, Sam-

el M. Hitl, of Sunoyslde, Washington, wasn't sat-

isfled to put up with such trouble and invented the

tool shown in the above ent. It iz n short lron
bar with a hollow head and claw at one end to At
the pitman head, and an eye at the other end to
which a chain Is atteched. A few jerks on the
chaln and the slckle bar 12 pulled {on o stealght lUne
from the guards. Popular Mechanies Patent Burean
secured the patent for Mr. Hill on this useful tool
and Is now negotiating the sale of the patent rights.

Please mentlon Popular Mechanics when writing Advertisers.
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GASOLINE PIPE THAWING MACHINE.—A
decidedly new apparatus for thawing frozem water
pipes which can be operated by any plumber; no
electricity required. The outfit 15 28 in. long and
weighs 1256 lbs,, complete., (Gasoline for heating
the pipe coll Is supplied from a tank in the center

T

R et

of the reel. A hand foree pump forces water
through the heated coil, which then passes through
the 125 ft. of 3-16 In. block tin plpe. The other end
of the tin pipe is thrust into the frozen water pipe
discharging bolllng water and rapidly thawing its
way .8 the tin pipe Is pushed along. Two men, one
to pump and another to handle the flexible pipe have
thawed 100 ft. of #.in. pipe in one hour. Sewer
pipes, 6 in. diameter, have also been thawed. The
flexible tin pipe is earried on the reel

i

LEAD EXPANSION SCREW.—Made in any slze
required ; for plumbers’ use; has screw bolt of lron

The lead expan-
sion shield is hard enongh to hold, and suofficlently
soft to expand easily, when the metal cone at the
end is drawn Ioto the shield.

e

or brass, and flat or round head.

IMPROVED PAVEMENT STANDS TEST.—A
new and lmproved pavement which has been testing
on the Brooklyn bridge, and on bridges In Chieago,
has made a remarkable record. In Chicago, after
11 months under heaviest traffie, the city bridge engl-
neer predicts It will last § years more. On the
game bridge 3-In., oak plank lasted only: three
months, The new material, which is noiseless, s
made In sections of any size up to 2 by 10 ft. and
from 2 In. thickpess up. It is lald like plank, can
be eut with hand saws, and on previously improved
streets, alleys and private driveways requirez no
special foundation. ©On bridges sub-planking can be
dispensed with.

POPULAR MECHANICS

ADJUSTABLE BELT PUNCH.—This punch can
be set in a moment to cut any size hole from 1-16
in. to % In, and ls small enough to carry in the
vest pocket. In using the punch, extend the blade

|~
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to the gize hole desired, push the blade stralght
through the belt up to the handle, pressing the end
of the handle firmly against the belt and turn it
one-half around. This takes out the core of the
size hole desired.

N

PNEUMATIC WRENCH.—Can be used with com-
pregged alr or electricity. Runs the nut down quick-
ly, but wrench will not break at the finish, as the
drive iz an adjustable friction which allows the
drill to keep on rotating while the wrench-chuek it-
self remains stationary. Will work satisfactorlly
on nuts up to % in; above that the largest alr
drill Iz not sufficiently strong. The device can be
attached to air or electrie drills.

e

PROTECTOR FOR X-RAY OPERATOR.—Any
doctor who took a dose of medicine himself every
time he gave one to a patient would be sure to find
trouble, providing there were many patients and his
medicing was effectlve In any way. The same s
true of giving patlents doses of X-ray, and, unless
the physiclan protects himself from the ray in
glving X-ray treatments, he wlll be sure to find

trouble in ome form or another, says the Journal
of the American Medical Associntion. Shields are
now made of non-conducting material to cover the
tube except at such polnt as it is desired to use the
rays. The shield is =so light it may be fastened to
the tube, as shown In Flg. A, and the size of the
opening may be governed by caps or diaphragms, as
shown In Flg. B, or a speculum may be attached to
the opening, as shown in Fig. C.
i

An expert railroad authority says the loss due to
radiation of heat from a locomotive boiler is so great
that the past mild winter has meant a saving of 20
per cent in fuel on sore of the northern railroads.

Please mention Popular Mechanics when writing Advertisers.
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By the Brool(s System

There is no reason why you cannot own as good a boat as the best boat factory can
produce if you will use your leisure time to advantage and build it yourself.

The fact that anyone using the Brooks System, no matter how inexperienced he is in the
use of tnnls, can build his own boat at the cost of a little lumber and a few n:ﬂa. has
brought boats within the reach of all. All the boats built last wear, by all the boat factories
in the United States, combined in one fleet, would not equal the number of boats built
during the same time by novices using the Brooks System. Our catalog gives pages of
testimonials with photographs of the boats built by amateurs using the Brooks System.

The Brooks System consists of exact size printed paper patterns of every piece that
goes into the boat, a complete set of halftone illustrations showing an actual
picture of each step of the work properly done, detailed instructions to build,
covering the entire construction of the boat, and an itemized bill of all
material required and how to secure it.

We tell you how to lay the pattern of each particular part on the proper piece of
material and exactly how to cut—you cut. We tﬁ:n tell wou how to fasten each part in
its right place—what kind of a nail to use—how to drive it—you drive it.

You need no mechanical ability., the Bruu-h System supplies this — how is shown in
the cltllug

Many professional men are taking up the Brooks System for mental relaxation — for
the pleasure of working with their hands and for exercise.

We have started hundreds in the boat building business. One man built sixteen boats
from one set of patterns last season—another built ten—the materials cost very little—we
furnished the design—they did the work and sold the boats at a big profit.

You need buy nothing from us but the patterns. We have them of all kinds and
sizes, from small row boats and canoes to sea-going vachts. We have over fifty styles and
sizes of boats and boat patterms, cach one perfect in design for its purpose. Our catalog
illustrates the product of the best staft of designers in the world.

Over ten thousand amateurs throughout the world successfully built boats by the
Brooks Syetem in 1905.

When so ordered, Patterns are Expressed, Charges Prepaid, C. O. D., Allowing

Examination.
. KNOCK DOWN BOATS

complete from keel to cushions and fittings. We send you a complete Knock Down Boat
even to the paint, at a coet of very little more than the cost of the raw material.

ILLUSTRATED CATALOG OF ALL OUR BOATS FREE
BOOKS WE PUBLISH

Useful information for the Amateur Yachtsman and Boat Builder. Price 25 cents.
The Principle and Operation of Marine Gasoline Motors. Price 25 cents.
Book of Designs for Practical Boat Builders. Price 25 cents.

BROOKS BOAT MANUFACTURING CO.

Originators of The Pattern System of Boat Building

TIMBERS.
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From * Auto-Fun."']
" How quickly could you stop, If necessary?”

“About like that."”

REGARDING MUNICIPAL OWNERSHIP.—
Much has been sald in the publie press concerning
municipal ownership in Glasgow. The street rall-
way s owned and operated by the eity. It Is main-
tained in excellent ecomdition and the management
Is probably the ahiest of any of the English clties,

Like all municipal undertakings of the kind, the
track mileage is greatly restricted, amd the cheap
fares apply only to very limited areas. Hence there
is a great congestion of resldent population in the
central parts of the city.

The last census showed that twelve per cent, or
81,600 of the population, In families of from three
to twelve each, live ion one room. Twenty-five per
cent, or 194,284 per=zons, In families of from five to
twelve live In two rooms.

The ecity employs an army of sanitary Inspectors.
It has been eald that all the “profits" of municipal
ownership are more than wiped out in the cost of

thls service. These *profits’’ amount to but one-
sixth of the taxes pald by the street rallways of
the single borough of Brooklyn.

Something more than sanitary inspectors nare
peeded. A private corporation, operating the street
rafllways as developed on American lines, would do
more for the health of the city than the present
sanltary force guadrupled. For these private com-
paniez would soon add enough of track mileage to
get the people quickly and cheaply out Into the
nelghboring suburbs,

In 1900 and 1801, outbreaks of the plagoe oe-
curred; one hospital has 233 small-pox beds, 85 of
whirh were added in 1501 to meet the prevalling
inerease of that disease., Sloee 1901 another zmall-
pox hosplial, Robroyston, asccommodating 272 beds.
has been opened. This 1s a feature of munieipal
ownership seldom dwelt upon.—Bulletin, N, Y. Edi-
gon Co,

THE IDEAL SIGHT RESTORER

Is Your Sight Failing ?

Do You Wear Glasses?
Do Your Eyes Cause Headache ?

Do Your Eyes Smart or Burn ?
Are Your Eyes Glassy or Strained ?

Are Your Eyes Inflamed or Red?

All refractive errors, muscular trouble and chronic diseases of the
Eye successfully treated by scientiric MASSAGE.

IF you have trouble with your ?Praa for any reason whatever, we want you

to write us to-day, and we wi

send you by return mail our Hlustrated

Treatise on the Eyes. This work has been produced after much re-’

gearch and expense.
fully illustrated.

It containe a wealth of valuable information, and is

THE IDEAL SIGHT RESTORER is adevice so made that re-

sults from its use, although slow, are permanent.

It treats the

eve in Nature's own way, with simple massage. Hundreds of
people have forwarded unsolicited testimonials to us, and mo

doubt amon

them is some one in your city or town who has

used The Ideal Sight Restorer with gratifying results.

Do not fail to write us to-day for our literature.

absolutely free.

It is

THE IDEAL COMPANY

239M Broadway, N. Y.

Flease mention Popolar Mechanics when writing advertisers




“Star’’ Lathes.5u

h-grade screw-cutting engine Lathes, with forged crucible
steel hu%luw spindles, phosphor bronze bearings, gear-driven re-
versible feeds with strong friction drive in apron, eur patented
spring nuts which allow quick shifts of thanﬁuﬁurl. also Draw.

: .-’1‘ ' {78) In Chuck, Gear-cutting, Milling and Taper Attachments if desired.
| @ Buitable I:rnale:'tﬂml nni; mir 10:::‘: gﬂndslmn;:ke;! Iﬁ;:.n
i miths. technical schools = fine, te hine-
UL -« RS N 'y , : tool-reom service. Ask for OOMPLETE D“HIP‘TIO“I.
o “"1““......" TI'IE SENECA FALLS MFG. CO.

102 Water Street, Seneca Falls, N. Y., U. S, A.

B.F. BARNES’ 1l

oyl Last Chance! To get
sretntic ol $ 52 Faucet Motor Outfit

ern tool. We alao d af-inch
¥lathe. Desoriptive eimulinnnit

=41/ cach iathe upon roquost. Pl‘ice advances
7 8. F. BARNES 0O.. Rockford, fiL f0r$350 positively May Ist.

ST&R HACK SAWS E*-rr; be attached instantly to any faucet. Used for
1 ng

r, cleaning, polishing and ];rrmc ing, sharpening
scissors, knis es, axes, etc Cleans  sily :ru.an
kitchen utensils. etc. Runs all kinds of light ma-

— chines, lathes, '-‘rl1||l.r"-l'~'\*~ flnh sewing machines,
'.1.'.'.'-_=I||r- etc, Nearly twice as large as any other
advertised !11"’ r. Qutft in II.| les large In draulic
motor nl:_l-\ln.l- cast iron, hane ely | nished; eon-
tains sclid brass doub |¢, res I'\.[" M, SC J||11 whater

buckets; also superior

Every one who sells or nuses Hack Saws should know emery  wl wood

that the Star Blades which we are now turnlog out are wlley, leather belting,

one and one-half times stronger or tougher than those elt hook, polishing

made early in 1805, This is no guess-work statement material, cloth buffing

but has been proved by test time and time agaln. Jo : wheel, felt polishing

the fact down on your mind or in your memory book. wheel, screw-driver, ol
: can, washers, efc,

MILLERS FALLS COMPANY, A copy of Morton's

Water Motor hook sent

,-3 Wal'l"en 5t-, NEW Yﬂrk e . ; 13{;-_,'-:;.-u|:i wanted.

MORTON MANUTACTURING
FOOT and POWER

COMPANY,
Dept, ¥, 130 Fulton St.
AND TURRET LATHES, PLANERS
SHAPERS AND DRILL PRESSES ::::

NEW YORK,
Manufseturers ntid Doalers o

SHEPARD LATHE CO.
Al1381W. 24 8§t., Cincinnati, Ohio

YOUR INTERESTS AND OURS ARE IDENTICAL

You Want Practical
WELL DRILLING MACHINERY

to develope that

Mlneral, Oil or Water

—_————

pmpaﬂtfﬂn; weo have It. Guaranto®
it to work satisfactorily.

Tell us about the formations, depth, dlameter holea: will send
e e ———— e
printed matter and can save you money.

#) THE AMERICAN WELL WORKS,

AURORA,ILL., U.S. A,
CHICAGO, ILL. DALLAS, TEXAS

evary deseriplion.

Established
1868




IT IT'S a >ébastuan, 1U's a uood rLatne

BUILT UPON HONOR—ACCURACY, EFFICIENCY, MODERATE PRICES.
Foot and Power Lathes, all sizes. send for Catalogue.

Sebastian Lathe Company, 107 Culvert St., Cincinnati, 0.

LATHES

9 to I3 inch Swing

List prico, £85.00 and up accord.
ing to eize. When ready to buy
send for Lathe Oatalog and prices

3 W.F.&X John Barnes Co.
10 Ruby 8t.. : :+ Rockford,Ill.

GOES LIKE SIXTY
SELLS LIKE SIXTY
SELLS FOR SIXTY

.. GASOLINE
JENGINES

for Pumping,
i CronmSeparator,
Churn, Washing Machine,
_IeaCraarn Freczer, b,
ssEend for eatalogue.
GILSON MFG, CO,
Port Washington, Wis

KEROSENE OIL ENGINES
MARINE. STATIONARY, PORTABLE.

No Danger, Maximuom Power, Lightest Welght, Simple,
Hellable, nomical No Balteries, Self-lgnition by com-
pression. Fully Guaranteed., Write for Catalogue P. M.

International Power Vehicle Company
253 Broadway. NEW YORK. J

PLUMBING SUPPLIES

AT WHOLESALE

o, If you need anything in my line,
' and wish to

SAVE MONEY

® on every article, write for my free
illustrated Catalog, Shipments
® promptly made from a very com-
& plete stock of new, latest pattern
oods. Small orders are as care-
ully handled as large ones.

B. P. Karol, 235 W. Harrison St., Chicago, Il

CASTINGS FOR ; H. P.
GASOLINE ENGINES

PRICE. complete set of
Castings, Including all
parts in rough with blue
prints—

$15.00

Send for Booklet on Stationary, Marine and Bicycle
Moters. Also Castings for same.

L. W. GILLESPIE & COMPANY, - Marion, Ind.

THEY NEEDED IT.—Gen, Frederiek D, Grant
wag praising the Intelligence of a certain colonel,

“He It is,” he said, “*of whom they tell the ehurch
parade story. His men were drawn up for church
parade one Suanday morning, but the church was
ulidergoing repairs and could not accommodate all

“‘Bergeant-Major,” said the colonel, ‘tell all the
men who don't want to go to chureh to fall out on
the reverse flank.’

“About 60 per cent of the men quickly and gladly
fell out.

“Now, Sergeant-Major,” sald the colonel, dismiss
the men who didn't fall out and march the others
into church. They need It most' "

1. 9482

ABSOLUTELY THE
FINEST
ENCINE

ON THE MARKET

¥aotfes the neat de- |
slgn and the round
base which insures
higher bese cOmpres-
glon; higher
hase com-
pression
meana mors
Epesad, and
miire apeed
certalnly means more power,
U]:ulj‘ 'L||E;Eimuvlnﬂ parts; w{ H]I!';:
e B C can run one at an

ﬂmu in any climate. WE HAVE THEM-—
From 1% H.P_to 18 H, P. Bend for Cata-
logue P—it's FREE. Wrlte for Agency.

THE BURDICK - PUTNAM GASOLINE ENG. CO.

5685-587 Decatur 8t., ST. PAUL, MINN.

TELEPHONES IN CABOOSES.—In order to doun-
bly safeguard traffie on the Oregon Raflroad and
Navlgation Company's line, a system of telephones
will be established all over the line in connection
with the telegraphic communieation,

E. A. Klippel, superintendent of telegraph, is suo-
pervising the installation of the telephones, and the
work will be completed as rapidly as possible. Tele-
phooe Instruments and indoction colls will be in-
stalled In each telegraph office along the line, and
cabooses will be equipped with telephone Instru-
ments. When the telegraph line gets out of order
between statlons, or when a traln meetz with an
aceldent or delay, a wire can Immediately be at-
tached from the caboose to the telegraph wire and
communication established between the train, no
matter where it 1s, and the nearest telegraph office.

In this way orders can be sent to eonductors while
on the road between stations, and many costly and
annoving delays avolded.

It will require about one hundred phones for offices
and a like number for caboozes to equip the entire
gystem, and the ecost will be considerable.—Jour.
Elee. Power & Gas. .

Please mention Popular Mechanics when writing advertisers



ence.
selves and our customers.

to fit the price.
latter—not.

Never

Yuu Can tell

from appearance what is really

you why the

Are FAR SUPERIOR to all others.
1-CYLINDER

Model C, 13 H. P., weight 70 lbs,, Price, 835.50

ke 1_'. 3 i LE 1._"5 L1 e 47'15

(1] {;1 3 (1] 1] l_iu L1 e 93!25
2-CYLINDER

Model H, 215 H. P., weight 120 [bs., Price, 7 1.00

i I _1_ L1 b ]-I-? (1] L1 ““_En

an : ﬁ L) 113 zlu L1 Li IHB.TE
4-CYLINDER

Model A, 5% H. P., wt. 280 lbs,, Price, 8213.50

el i | e 208.60

b S T o~ v 45 " 5 383.560

The JUNIOR MAKINE ENGINES are sold under
an absolute guarantee for 2 years and a trial of 30
They are all of the 2-cycle type and reversible.

days.
NOTE THE SIMPLICITY

inside.

Our Descriptive Circular will tell

JUNIOR
MARINE ENGINES

Buallt in 9 slzes.

Engine
only
Theza
Prices

are Net

o Dis-
count
allowad

CHAS. P. CROUCH & CO.

Marine Dept., 472-488 Carroll Ave., CHICAGO

10 Lights
10 Hours
10 Cents

S . - o wmas —ond il owms: TERaesesBesr s B o m il e

EEESEAEEEEREEE S BT B

FairbanKks,

Imaywant........coo. «s:

Street No

OTTO GINEE
We Build the “Otto” Engine

just as good as we know how after twenty-nine years of experi-
e carefully figure the cost, add fixed charges and a
reasonable profit, then sell at a price that is fair to both our-
The other way (more in vogue than
you would suspect) is to fix the price first, then build the engine
The former method results in quality, the
Over 100,000 users commend the *Otto™ way.

0110 GAS ENGINE WORKS, Phila, Pa.

Fly wheel, welght and diameter

Foundution for pas engine

Foundation, “any old floprt!

¥oundation, objeqt in

Foutnidation, depth of

Foundation, dimensicns of

Foundation, helght of

Foundation, eonerete

Foundation, capped with stone or
timibwer

Fasding gasoline by gravity

Freding gasoline by pump mothod

Fire insuranes companies require
pump metbhod

Fluid battery

Fuel consumpiion

Fuel eonsumption wnder full load

Fuel consumption in relation to
apeed

Fuel gonsumption guarantes

Fiail eomsam ion, rules o follow

Fields of dynamo should run eoo]

Piring every chargs taken

Feed more fuel

Feed loss fuel

Frecze up water jacket

Fire resulting from gascline

Gasaline

Gas, nitisral

e e e A i
N N N

SEE the Subject Matter in the
Fifth Page of the Index of the

THE PRACTICAL GAS ENGINEER

Fifteen Pages of Index like this:
5th Page Index

It is the
BIGGEST
DOLLAR’S
WORTH OF
BOOK ever
offered for
the Money

By Dr. EXW. Longanecker,
a Gasoline Engine expert
of twelve years’ experience
with Hydro - Carbon En-
gines.,

It is a complete, plainly
written work, containing
the practical points needed
by a purchaser, owner or
operator of a Gasoline
Motor,

150 pages in the book on just such LiveSnbhjects as these.
Mailed, postpaid upon receipt of price, $1.00.

E. W. LONGANECKER, M. D., Author and Publisher

400 Madison Ave., ANDERSON, INDIANA

MaKe Your Own Light

THE FAIRBANES-MoRSE Electrie Light Outfit gives plenty of good light

at a moderate cost,

Gas, Gasoline or Kerogene Engines for all purposes, from 2 h. p. up.
Cut out complcte advertisement and send to

Morse @ Co.
Monroe Street, Chicago, Ill.
Please send me (llustrated Catalogue No. C 440 Gasoline Engines

BaIme. . covaeasi o

sessssasdl Pe 1O TN,

---------------
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oo oo s R L b o SR i S S



Ft. AUTO
BOAT

3 Cylinder, 4 Cycle

Engine, 12 H. P.

$600

W. HOFFMAN LAUNCH @ MOTOR WORAHKAS

ENGINES, PROPELLERS AND COMPLETE LAUNCHES
1253 N. Halsted St., CHICAGO, ILL.

THE LARGEST

AIR-COOLED MOTOR MADE
5 HORSE POWER : '

Bore 6x6 inches.
Plenty of cooling sur-
face. No engine ever
constructed with so few
working parts. You can
hold your hand on the
flanges after it hes been
working all day.

Write for Agency.
Gasoline tank in base
or outside.

Air-Cooled Motor Co., -

Jrhis Bhows Uuar

(11 VIm"
Butt Spark
Magneto

Wa make other Types for

Butt and
Jump Spark
Ignition
Alsg
COILS
of all kinds. Write

for prices and full
information

THE TRITT ELECTRIC CO.,

Lansing, Mich.

UNION CITY
INDIANA

ANYBODY
CAN USE IT

Blowouts, -andballs,
glass euts or other dam-
age Bpols ol ouler cas-
inga: torn off stems, split
or punctures to Inner
tubes wvolcanized as
good as new with our
Yulcanizers.

Wo want to send you
¢lroulars, and what
oLhers say.

« Stitch « in-Time "
Yulcanizer Co.
Topeka, Kan.,

L. 5. A.

THE MAN IN THE BLUE FLANNEL SHIRT

“Puft, puff!"
As he smokes in his big, easy chalr,
“Puff, puff!"
We pass an' we call him a shirk,
“While there's many a trade
Where there's cash to be made,
It's a pity the beggar won't work."
“Puff, puff!™
“It's a pity the beggar won't work."
We envy him there at his ecase,
As we're tramplng along in the dirt,
An' a busy man's sneer is the best we can spare,
For the Man in the Blue Flannel Shirt,

“Click, elick!™
For he sleeps with his ear to the wire,
HOlek, elick!™
An' if ever a one of us calls,
With a leg round the pole
An' his clothes In a roll,
He dresses himegelf as he falls.
“Click, click!™
He dresses himself as he falls.
He's away thro' the night like a flash,
Tho' the wind blow a hurricane spurt,
For the state of the weather's the least of the cares,
Of the Man in the Blue Flannel Shirt.

“Clang, clang!"
For the horses are plunging abreast,
“Clang, Clang!™
I[t's a twenty-ton bird on the iy,
With a runaway team,
An' hot metal an' steam,
The stack spitting sparks to the sky.
“Clang, clang!"
The stack splitting sparks to the sky.
For he's got & good hold with his toes,
An' he's ready to fight or to flirt.

[Continued on page 464]

DYNAMO CASTINGS

Sets of Material or Finlshed Parts for the

FRANKLIN MODEL DYNAMO

PRICE §3.50 AND UP

Will light six & 1
rite for iliustrated booklet 8

PARSELL @ WEED,
129«131 Wesh 3ist Street, = NEW YORK CITY

CURTISS
Silent-Running World's Record

MOTORCYCLES. ..

'Fmvemant&

.,
s

2t and 5 h. p. Many new features and im
rship motors, slde cars, motorcycle paris an
SEND STAMPS FORCATALOG.

C. H. CURTISS MFC. CO.
489 Pulteney Strest, Hammondsport, N. Y.

| =
Ci |

a#"m. 4/ -ﬁf\
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YOUR BTORAGE BATTERY
Will always ba full of “juice’ and ready to give W

1,'%'::?
‘Automatic
Battery -

fat, hot sparks, if you instsll an APPLE BaT.
TE!H'I' CHARGER on your ear, boat or engine.

Thousands of * Auto’ owners are using it
d successfully. Write for full information today.

DAYTON ELECTRICAL MANUF ACTURING CO.

179 87, (LAIR STREKT, DAYTON, OHIO

13 H.P.Bike Motor, $7.50

CASTINGS WITH DRAWINGS

We also have a2% H. P. set of
castings. Send stamp for cata-
logue and full particulars.

EUREKA MFG. & SUPPLY CO.,
8T. PAUL, - - o= MINN.

POCKET

Battery Ammeter

0 to 30 Amperes
Indicates ‘n any position and in
either direction of current.
In teating single cells, the cord e
not necessary,

Price$3.50
ELDREDGE ELES MANUFCTURING co.,
Springfield, Mass,

comet BIGYGLE = MOTORCYCLE

at small cost by attaching the ERIE 2 H. P. POWER=-OUTFIT.
This includes all s hy which anyone can easily make n Pawerfal Durahle
Hotoreyele. Weight, 4% [ba, Speed, 2 to 32 miles  Send stamp for catulog.

Faster than an Auto
Cheaper than a Horse

B i

GET A MANSON

It is speedy and reliable, adapted
to all roads, and maintained ata
moderate expense, Attachments
designed for pleasure and ulility

Write us

Fowler - Manson - Sherman

MOTORCYCLE EQUIPMENT CO.,50 Lake, Hammondsport, . Y.

l Cycle Mfg. Co.,
Clinton and Fulton Sts.,, Chicago, IlL

AUTOMOBILES $100AND UP

We will mall our large Illustrated Bargain Sheet of new and slightly used Automobiles on
recelpt of your name and address. This sheet shows accurate pboiograpnic views of more

. than 50 Automebiles offered as low as §100. Write plainly to

Established 14 years.

H. CRAHAM CYCLE CO., Inc.

601-603-605 Madison Street, CHICAGO, ILL

[WHY NOT STOP
YOUR TROUBLES?

A “Wizard” Tubular
Does It.

Armature incased in
WATER-PROOF non-

All bruss serews.

Friction, Belt or
Governor drive.

Brush-holders removed
without loosening screws

All parts polished brass
Contact and Jump Spark.

A TBIAL WILL CONVINCE YOU. Mot popular snd sstisfuctory Maguets oo ths
puarhst, Price s pogaler sa maching, (evernor dos awey with Hattesies aod Sl

HERCULES ELECTRIC & MF4. C0., INDIANAPULIS, IND,
WRITE FOR CATALOGUE AND SPECIAL OFPER.

“Quick Action”

IGNITING DYNAMOS and
MAGNETOS

High-grade MARINE and
AUTOMOBILE ENGINES
2to 30H.P. 2 and 4-cycle,
latest improvements; best ma- am
terial: lowest prices. Also sall
castings, with drawings.

State your want.

HOULE MOTOR WORKS,
b80 East St., Holyoke, Mass.

SN TY PEWRITERS 3

All the Btandard Machines BOLD or RENTED ANY-
| WHERE at i{tok M'F'R'S PRICES, sllowing RENTAL
TO APPLY ON PRICE. Shipped with vilega nf
examination. [ Write for Illustrated of

TYFEWRITER ENPORIUM, 203 LaSalle S, CHICAGD

.l_ump Spark Coils

Bingle, Double, Triple and Cuad.
rnpﬁ! for Biatlonary ngines and
Automobiles, Guaranteed in every
particular. Fine Vibrator.

BEND FOR CATALOGUE D,
THE KNOBLOCK HEIDEMAN MFG, COMPANY

BOUTH BEND, I
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No. 602 NAPANOCH Packat Kife Tool Kt Gasole Motors [:astmgs

Everybody's — & E'“ "n: from 1K 1
Pocket Tool Chest. Bicyale, j~'-'-lf':"m"-"'='i B,

Mnriu or Btationary. Also at-
tachahle motor outtits and Ooms

Leather Pocket-Book, 434 x3% lote MOTOR-OYOLES. Bend
inches, containing FoOCKET

B
Ihmpfutnltalﬂnﬂﬂ

KxiFe, FiLE, Saw, CHIsEL, | STEFFEY MFG. CO.,

ScrEW-DRIVER and EEAMER. “"HL Girnrd A\-mnm, Philadelphia, Pa.

Each tool firmly attached or
detached to the Pocket Knife in

a second. | AGENTS WANTED E";E;'L"“ua‘r“f’m“““wﬁé}ﬁ‘?’ﬁhﬁ
Made in America by skilled Write today for terms. F. R.lireene, 1156 Lake Si., Chicage
American mechanics,
WARRANTED 6 VOLT PLUNGE BATTERY
. LCoMPLETE §1 EPAID, With Bwiteh, Wire an
Sent postpaid on receipt of Chemieals. Nieely finished with good sized crystal
2.25 .tlns".jm'u. Just the thing for mnmuz maotors and
S2. all I?mpes‘ lﬂaa! (] mhtu and 5 n.ml:n:»rn-nf ilnﬁ:lllt
Use 5 days, and il not sat- Eemlm;n; d“:‘;"’“ anywhere on receipt o
L ks : wmeriptive cirenlar.
mﬁ'—r‘;‘[ﬁ'ﬁ drﬁ::rr:;ulnne;“ and 1 RUSH ELECTRIC WORKS - NASOSIC TENFLE, CHICAGO
U. J. ULERY, 7 F Warren Street, New York City. [Continued from page 462]

i “One whee] on the ground is a plenty Tor me”
Baye the Man in the Blue Flannel Shirt.

EVERY MACHINIST

whao reads this adv. should “Up, up!™

ask his dealer fora How- For a woman cries “Help” from the roof.
land Pomp Oiler. Hand- “Up, up!™

iest thin nrutm-.'l a lathe. . 4

Can keep flow of oil on cut An' he's cllmbing to answer her call,
Off and threading tools. Thro' the black vapor's choke,
Sample % Pint Brass "Till he's hid by the smoke,
$1.25 Prepaid. Hanging on where o spider would fall
We manunfacture Pump, “1Ip, u
Valve, Drip and Spring Bot- | | I B
tom Ollers, Forsale by jobe Hanging on where a spider wonld fall,
| bers and dealera. Now he carrles her down to the street

Free Catalogue. An he says: I don’t think she is burt.”
Maple City Manufacturiog Co. §| .. S e Il wot at walt.”
MONMOUTH, ILL. Your baby? Stop crying. Il get i, just walt,

Bays the Man in the Blue Flannel Shirt,

By

to-day. Hﬂt’iﬂgﬂ ﬁutn-Spa.ﬂIer “Pufl, puff!"
o Btarts and runa As he smokes In his big, easy chair,
| GAS ENGINES WITHOUT BATTERIES “Puff, puff!”

Nnnthnrmnrh!nucauﬂuitlwnilj fu! It is easy to call him a shirk.

lack of original pateats owned b : %
iwist motion i?:‘cmr drive. NE} he]'l: nr For there’s many a trade

= y switch necemsary, Nobatterigswhatever. | Where there's cash to be made—

Or maks AN [t 0r Jjump-spar ey " u "
wilh F .Wntarnnddnqt-p:mt. Fully guaranteed. But he gives hhlﬂf:l- rll:;n:lii:l Work.
intor- W MOTSINGER DEVICE MFG. G.. ! g

Mai But he gives hig life for his work.
o St., Pendleton, Ind., U. 8. A. We look at him there at his ease

As we're tramping along o the dirt,

yr— Gttl]solmg o 2‘?;,“3" Ao the Mah I the Biue Fiannel Shire "
otor Castings 1 to

—Henry M. Hyde In Chicago Tribune.
Aunto, Marine and Stationary. Booklet on Regueat —_ R
We sell blue print drawings of either 2 or 4 cycle type. LIAR OR FOOL.—You say you're a plumber,”

THE GEBHARDT MOTOR CO. “Yes."

“And =ell ice In the summer."

“Nen™

And deal ln coal durlng winter?

.lYE-E'u,'

“And yet vou're only worth $10,000,000,000,0007%
Bosh!"—Loulsville Post,

GENTJ%%&J,EE&TF

Free Bleycle cam-

ghowing all models at lowest prices,

i Bu" a bicycle or a pair of

tires untl you learn

our m.r:r'wfwux new offers. We sh Ip o‘n ap-
roval without a cent de
.} reight, allow 10 IDays

ol All piir new and wonderiu p:rnpusitlms wim

i catalogues and much valuable information

i ! wn‘l:l')'nu FREE for the askin

2930 HanmncocH St., Phila., Pa.

Arethey getling the Right Files at the Right Prices?

EVERY FILE WARRANTED.
g im.h Mill EmFd P".'!"‘ g .Eg Prics eash %uq}u

!n. i Ll i (1] 1.23 iy B 13 i
T P T . (R T

] u 8hm ler hl“ Lis 57 i Wi 7 i
I glr'é :'- 1 1] .ﬂﬁ i ai T b l WILL LDN‘,IHGEHWH 2

L L " e A sell a better bicycle for less money than “F
LET US KNOW THE KISD YOU USE. OUR mm AXD PILES WILL SATISFY. other Iiousk, B dieccs R e =
OVER 500 DIFFERENT CUTS AND SIZES IN STOCK. W cle write far our_ Special 3¥|“,

TI Guaﬂer-ﬂrakes bullt-up-wheels and
undries at half “usual prices. Do Not Wa Ly but write
& postal today and learn everything. Write it now.

[ PERIOLAT BROS, . CANAL Anb RANDOLPH sTs., | | wn



SMALL MOTORS| % e e

Westinghouse, 7.t 5ot cacn s I 3 .90
90 (-8 H.P., 110 Volt Westing- ¢ 8.00

New, Direct Current, Shont
Ilnll“‘.l Wound Mut&rﬂ,esa.ch,f S ¢

Send for our monthly bargain sheet on electrical supplies,
motors, dynamos, ete, LARGEST STOCK IN AMERICA.

GUARANTEE ELEG, 00."ciichco, 1"

AND CONTRACTORS' EQUIPMENT
IS NOW READY, AND COVERS
TWELVE PRINTED PAGES WITH LO-
CATION AND PRICES. | WILL BE
VERY PLEASED TO SEND A COPY
TO YOU IF YOU WILL LET ME HAVE
YOUR ADDRESS,

Willis Shaw, Machinery
171 La Salle St. CHICAGO, ILL.

et

.| Nevr

| ASSEMBLER . JOBBER . DEALER

WRITE

et
o
-

Sharpens any Lawn-
mower accurately in 10
to 16 minutes, makes
the blades aosolutely
true, gives them a per-
fect clearance, does the
work quicker and cheap-
er than it can be done
by hand. FNothing like
iton the market. Made
for both hand and pow-
er use.

Write for full descrip-
tion and prices

: S Ea TODAY.
THE ROOT BROS. CO. - Plymouth, Ohio
—
SAMPLE

AGENTS’
% WATER MOTOR $2

Ag:euta can make $50 weekly selling LIT-
LE GIANT FAUCET WATER MO-
TORS., Outfit retails for #4. Liberal
digcounta to the trade. Attaches to
ANY faocet, Used for polishing silver-
ware, sharpening knives, grinding xe
clenning metal, bufng, ete, REE
POWER for sowing machine, lathe
dynamo. Easy seller.. Profits over 100
per cent.  Own & business of your own,
Send #2 for agents’ sample and confiden-
tial terms. Experience unnecegsary. Oot-
fit consists of motor with sclentific water
buckets, emery wheel, pollshing wheel, pulle
wheel, &blade fan, belting aud washers. Sen
2 for sample outfit TODAY, and begln work.
Include 25¢. extra, and we will deliver the motor
outfit, carrlage charge prepald, to any part of the
world. Whether you order or not, write for booklet

and full Information,
N.Y.HYDRAULIC MOTORCO., Dept, B,62 JohnSt., New York

II J. H. NEUSTADT CO., MO.

FOR IT

ST. Louls,

GREATEST LIFTING POWER WITH LEAST LABOR AND TINE.
For Machins Shops, Bullders, Rallroad Tralns, Rallrond Shops,
Contraclors, louse Movers and Munnfactoring Estabiishmenis,
OTHER SIZES FOR LIFTING AUTOMORI AND WALONS,

The Ball Bearings and Automatle Oller reduce friction to & minimum
and ingreases the power and life of the Jack. Mechanbm is so simpla
anyone can work it. Weight rosts entirely and ovenly on the balls.
The Jack is constructed with an automatia brake and cannst run down
or drop s load. This feature of the Jack places the handiing of a load
llwn:.'u. under the control of oparator, All parts are standard and in-
tarchangeable and the cost of maintenance light. By embodiment of me-
chanical prineiples with our quick-action ratchet and short lever the Jack
can be used in closest quarters, thershy insuriog the lifting of the weight
in any place under which the head of the Jack can be put.

wyouf Jo sanSorein) pUR SIN[DOIN) Jof &Y

Fricea and particulars quoted on application,

BMITH & HEMENWAY (0., 206 Broadway, Dept. 10, NEW YORK.



The I.argast Factury in the United States for Manufacturing Metal Specialties $A1Y"®

Writo us for estimate on any article you want manufactured, Prompt and careful attention :ha: all mtrmndmnl
FORT DEARBORN MFG. CO.

Manufaocturers of Incorporasted 1886,

SPECIAL MACHINERY DIES, TOOLS, Ete. Also Blanking, Forming and Drawing of Sheet Metal

68«75 Crossing Street = CHICAGO
Burfaoe and Ciroular Grinding

SOLDERENE

< A new rapld flux and tin combined for solderlng

and mending lron, En&p«r. Brass, Lead, Zlm:. Tln.

Platinum, Gold, Silver, Etc., without the use of solder or aclds. Solderene solders anything and everything that the
old method of using bar or wire solder, Aclds, rosin and paste accomplished.

AGENTS WANTED. SEND TEN CENTS FOR A SAMPLE STICK.

THE CHAS. A. THOMPSON CO., - 4l Cortlandt Street, New York, N. Y.

LITTLE GEM

CEMENT BRICK MACHINE

Cepacity 120 per day--one man--brick
tamped face down any design, makes three
at & time. Outfit includes 3 plain dies, 1

Toee ’} O oL Do
ace urca ate for eolumn --
for Cap and 8ill, base ball and baluster,
Flu Gn]unma. eto,

A. D, MACKAY & CO., = B84 Washiagton St.,

BALL BEARINCS

“KNIPE” PATENTS—The Combination:
A Ball Bearing and & Cone combined.
For throst, weight or both.
Loweat price and best bearing made.
For t.l:m'ii htest to the heaviest work.
All gizes, X-inch and ap.
Mo fitting—just push it on.
10 cents in stam g2 for samplea,

PRESSED STEEL MFC. CO.
545 The Bouras, - Philadel

Borew Mashine Work

COMPRESSED AIR CARPET SWEEPER.—The
remarkable success of house cleaning by means of
compressed alr
operated by
means of gas en-
gines and com-
pressors placed
on 8 wagon, has
led to a further
development of
the idea of
sweeping  with
compressed alr.
This machine is
operated like a
carpet  Eweeper,
the moving back
and forth of the
swecper C 0 m-

* ) B presses the afr

e g which sucks up

ELECTRIC BUTTON ' i o e
. dirt; one may

You press the button—the button will glt in a room

= CHICAGO, ILL.

X
m:l.L e Wﬂ?ﬂn"ﬁﬁfﬁ{'.ﬁu’ﬁ with eomfort while it is being swept, as all the dust
® **ﬂmhﬂ':&“ i““-ﬂl'im Is drawn up and deposited in the bag shown in the
paid, ﬂmm‘mmmﬂ eut. The machine is noiseless and can be used hy
lﬂl!ﬂll SUPPLY 0. 534 Minnshaha Street 8t Panl Wina, the ordinary help employed in a resldence,

“We Analyze Everything"

At Reasonable Rates. We Devise New and Original

Address Formulae

The Ellsworth Laboratories
MAX D. SLIMMER, Ph. D. 2
857 Dearborn Street. = = = Chicage

SIMPLE BUT SAFE

THE LANCASTER

High and low water and high pressure alarm for steam boilers. Whistles when water is
too high, too low or for high pressure. The floats are made of terra cotta, will not collapss
or fill with water. Will work at any boiler pressure, Sent on approval, You can try it
hefore inu purchass, Mechanical agents wanted everywhere. . For full partionlars and
deseriptive circulars, address

GEORGE LANCASTER. = 541 Lexington Ave. = NEW YORK CITY

Going to Put It on’the Market?

You have the article : wa have the brains and the equipment for making il at the lowest cost.

Engineering [

Oomplete and short courses, engineer
ing sgnpl. Shop work from the hlaaqin:nint. short
“"m“"‘“mt““&“" Floctriog] Pugineering, Jervense lov.
- g s b e ey

and slectrical course. eainlogus.
HIGEI-&KE I‘AB‘K COLLEGE, Des Moines, 1a.

We manufacture and ship all kinds of Special machinery on contract.

LET US ACT AS YOUR FACTORY

JOHN WISHART MACHINE WOREKS, Engineers and Machinery Mfrs.. (Inc.) 43 to 45 5. Canal Street, Chicago.
LONG DISTANOE 'PHONE, MAIN 889,




THOUSANDS IN USE. DURABILITY AND SATISFACTION GUARANTEED.
Made of any Gauge of Sheet Steel desired. Never goes to pleces, and always gives entire satisfaction. Try samples
and you would not be without them at any (Prlr:e. juitable for handling bolts, rivets, nalls, screws, nuts, washers
castings, ore, quartz and other substances, and for use under lathes and drill presses to catch the turnings, trimmings,

borings,oil drippings, eic.  gRIIL BOURNE & JACOBS MFG. CO. = Columbus, Ohio

MOTOR BICYCLES

2t
We are makers of the most perfect motor for %
Bleyeles, Tandems and Runabouts in use. Blue
Frints and Castings for same. Write for Catalog. %

THE ©OLD RELIABLE

JESSOP STEEL
IS YET ON TOP AND THE VERY BEST FOR ALL FINE TOOLS
WILLIAM JESSOP & SONS, LIMITED

5 | H. HOFFMAN MANUFACTURING CO.
91 JOHN STREET, NEW YORK 7]

719-723 SHEFFIELD AVENUE,
CHICABD, ILL.

Heeop Your Tool Room Emery Wheel True by Using
DIAMO-CARBO EMERY WHEEL DRESSER

No. 1, 8 Inches Long... .......53.00
“ 310 = B iseasansss BD0
] ﬁ' 12 b " SEEEE SEIAEN m

Send for Dresser Booklet with Testimonials
THE DESMOND-STEPHAN MFG. CO., - Urbana, Ohieo

SISSIDDSHHIIDIIHDIHIDNHDDIDIIHIDIDD

Omne Vi :
MACHINERY 537 2"o% Connace § | | WE WILL SEND YOU &3 2 ompne

New devices developed ; successful experimental work done -

gpeedily; ekilled labor; good facllities; good value for your gﬂg‘ﬁmmml for handling pipe from ¥ tol inch.
money. J, R. ENGELMAN MFG. CO. ?{H Z:;‘E({‘-EIPTt {?OF t:tg.ﬂﬂ
Bend for Catalogue o mp ne,
3 76 Hudson Bt. near Penn. Derot, | Je:,r City ARMSTRONG MFG. CO., Bridgeport, Conn,
HECEEEEEECECEDIDIVIECECCCECECEEEENT
MAGIC PUZZLE HEYS
PEH MBHTH galary. $3 00 per day for exnenses, Two keys securely eanght logether. Puzzles everybody how
Men tﬂ' travel, E’U-‘i'[- signg, adver- to gt them apart vntil you show them the seerst.  Price with
tise and leave samples, State age and present empluy- seeret directions, 10 ets., postpaid, or 3 for 25 els. Bargain cat-
ment. Huhlman (}unﬂmny, alogue FREE, *
Hept- B Atlas Block, Chicago | WESTERN PUZZLE CO., 333 Jackson Street, St. Paul, Minn,

green coversd booklet that we have expressly prepared for such
) GAS ENGINE GENERATOR
& - Rochester Electric Motor Co.

GASOLM SOLDERNG IR'ON We can quickly core yon of the old time Soldering Tron and
acts of benevolence. This document richly rewards the five
EMMELMANN BROTHERS MFG. CO,, INDIANAPOLIS, IND., U.S. A.
'} Steady light from an ordinary Gas or
28 FRANHK STREET - ROCHESTER, M.Y.. U.S. A.

AND BLOW TORCH Gasolineg Furnace habit, by aslngle application” of a certain little
minutes devoted to its perusal. Shall we send you such a “treat-
e Gasoline Engine. Write for Bulletin.
Please mention Popular Mechanics when writing advertisers
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FALILINL

REFERENCES: American Water Motor Co.,
Blum Shoe Co., International Fence and Fire
FProofing Co.,, Winget Concrete Machine Co., Century
Chemlical Co., By-Products Co.. Columbus Phar-
macal Co,, FRichmond Electrle Co, M. C. Lilly &
Co., N. L. Hayden Mfg. Co., Murray Engineering
Co Glgbe Mch. & Stamping Co., Stewart Window8hade Co.

.

valuabla to nrpnturn Full of Money-Making Patent Informa-

Yaluable Book on Patents FEEE. Tells how tosecure
tion. NEW BOOK FREE to all who write.

them at low cost, How tosell a Patent and What to
O'MEARA & BROCK, Patent Attys.,

nvent for Profit. Gives Mechanical Movementa ims
STREET.

@18 F. WASHINGTON, D. C.

Let Us Act As Your Factory

We have oneof the best equipped shops in the United States
and can turn out your work for vou cheaper than you can
posaibly do it yourself. Send drawings or models for eatl-
matea on dies, toola and manufacture of your article in
quantities.

Metal Specialties Manufacturing Co.
18-24 W.Randolph St., Chicago,U.S. A

I SELL PATENTS

|F YOU WISH TO BUY OR LEASE THEM- £C
ANY DESCRIPTION-WRITE ME. IT WILL
PROVE PROFITABLE TO BOTHOFUS. \&

MUTUAL LIFE BLOG.
=ALD, M.Y. Al

CHARLES A.SCOTT 79

BUFE

WHEN YOU WANT ANYTHING
AND DON'T KNOW WHERE TO FIND IT

Invention.
HAND BOOK FOR INVENTORS AND MANUFACTURERS SENT FREE TTON REQUEST.
Consalistion Free. Ne charge for opinion 85 1o the patentability and Commercial Value of Inveolors' Ideas.

HIGHEST REFERENCES FROM PROMINENT

SHEPHERD @ PARHER, PATENT LAWYERS

Patents, Caveats, Trade Marks, Copyrights, Validity Reports, Infringement Contests.

to the Leagal Pmi-ntlnn ﬂf the

MANUFACTUERERS.

“During the past 10 years Mr. Shepherd, of Shepherd &
Parker, has obtaiped for us 8 great many Importdnt patents.
We have oo hesilatlon ln beardly recommending him to any-
one having need of the services of a patent atiorney',

HALLWOOD CASH KEGISTER 00,
Mr. Parker on November 1, 1903, resigned his po-
gltion as an Examiner in the U. 8. Patent Office
to enter this firm.

Address, 210 Dietz Bldg., WASHINGTON, D. C.

" PATENTS SECURED

If you have an Invention, have it patented, but, be sure of
FOUr attorney, of you may spenid MOFe mMoney thah {8 DECEESATY,

All my clients are pleased with the prompt, eficient services
rendered by me, and also with the amouont of my fees. Letme
refer you to them.

If you have an invention not fully deeigned or perfected,
maybe I can help you.

WALTER B. BURROW
Patent Attorney and [Mechanical Engineer
205 Duke Strect, - Norfolk, Virginia

FRANKLIN'S MAXIMS OF SUCCESS,—Eat not
to dullness; drink not to elevation.

S8peak not but what may benefit others or your-
gelf; avold trifling conversation,

Lose no time; be always employed in something

useful; cut off all unnecessary actions.
Use no huartful deceit; think innocently and justly
and, If you speak, spenk accordingly.

Tolerate no uncleanliness in body, clothes or habi-
tation.
Be not dizsturbed at trifles, or at aceidents common

or unavoldable,

Drive thy businesz: let not thy business drive
thee,
Early to bed, early to rise, makes n man healthy,

wealthy and wise.
He that hath a enlling hath an office of profit and
honor,

{ One today Is worth two tomorrows

Buy what thon hast no need of and ere long thon
ghalt sell thy necessaries,

Keep vour eve: wide open before marriage, half-

shut afterward

They that won't he counselled can't he helped.

A man may, If he knows not how fo save a8 he
gets, keep his nose all his life to the grindstone, and

THE CLIMAX

WRITE POPULAR MECHANICS
ALCOHOL (OR GASOLINE)

(. T

Every mechanic and electrician, professional or amateur, as

well as every household should have one of these torches for

ﬁnernl soldering purposes, The price, 65 conta postpaid.
rita for our special offer of one of these torches FREE.

CLIMAX MFG. C0O,, - - 1 Hartford St., Boston

don't.

die not worth a groat at last,
Engineers and all -]
running balts, to write on

WA NTED ﬂmr ﬂrm’a letter head for

llberal free sample prepaia of
“Pulle=-Y=Grasp"
for Belts. State kind of belts.
THE CARDINAL MFG. CO.,

Cleveland, Ohio.
Bales Agunt Wanted,

HASTINGS COMPOUND

Guaranteed tn stop 8

rking. Money refunded if it

Put up in convenlent form, 3% lo. long x 1 3-16 in. diam.

W hova enough confidence In Hastings Compoun , to matl & full
gize eample stick, upon receipt of six cents (0 COVEr postage.

JAS.

L. NEEFUS, Sole Agent
54 DEY STREET, N. Y.



PROTECT YOUR IDEAS

Send for INVENTOR'S PRIMER,

E=N N0 PATENT, NO FEE,

Patent Advertised FREE,

MILO B. STEVENS & 00., ™y

885 Fourteenth St., WASHINGTON, D. C.
Branches at Ch:cag{:. Cleveland, Detrmt
- =

Established Over 30 Years

ExPeErRiMENTAL

=————=AND MODEL WORK ——
Inventors' Ideas Devaloped. Circulars Fros,

- WM. GARDAM 8 SON, (Inc.)

45-51 Bose St. New York

] 0 DELS CHICAGD MODEL WORKS

I75-181 E MADISON ST, CHICAGO, ILL,
WRITE FiOOR CATALOGUE
UF MODEL SUPPLIES

PATENTS

Carsful attention given fo the prosscutlon of business bafon
the patent office, Patemts procured And mo attorney fee called
for until patent is allowed. ﬂ'},ﬂ:ﬂ yoars sxperiemce.) Writs
for “"Inventor's Gulde.”™

FranKlin H. Hough
Atlantic Building, Washington, D. C.

PAEENT YOUR IDEAS
SIIIHI 000 offered for one in-
= vanlwn. $8.500 for another,
' uBnnk ‘How to Obtain a Patent” and
What to Invent” sent free Send
rough sketch for free report as to
.uaten:ahi]jty We advertise your

‘patent for sals at our expense.
Chandlee & Chandlee, Patent .l.tlnrmt!l,

959 F, Street, Washington, D. C.

ATENTS

SECURED OR FEE RETURNED

FREE opinion as to patentabillty. Bend for Guide
and What To Invent, finest publiestion issued for

Book
Eree distribution. Patents by us advertised

EVANS, WILHENS @ Co.,

No.717 F Btreet N. W Washington, D. 0.
New Yerk Offices, 132 Nassau Street, M. Y.City

BE YOUR OWN'’ BOSS

MANY MAKE $2,000 A YTEAR 5

Yon have the same chance. Btart s Mail Order Business at 'huma.

Wo tell you how. Money coming in daily. Enormouos profits

Everything furnished, Write at ones for our “Starter'’ and FEEE
partioulars.

P.M. Erueger Co., 155 Washington Bt., Chicago, Il

ESTABLISHED 1867

P

NGRAYINGS MADE TO ILLUSTRATE CIRCULARS,
CATALOGUES, OR ADYERTISEMENTS.
) Olean, bright, showy, outs—bringing ot details
. Our prices ars reascnable, all work
guarantsed—let us figure on yoor fob. .. .
WEHITE FOR BAMPLES

ACME ENGRAVING CO.

18T Washington 2 -

Chicaca |

EVERY INVENTOR

Who Wants to know

. What are the most profitable
inventions,

How to perfect inventions,

. The first step to take in
getting a patent,

How to protect himself from
parties who might steal his

invention before he can get a
patent.

. How to find out what patents
have been granted on inven-

tions like his, or intended

for the same purpose,

. How much it costs to get a
patent,

How long it takes to get a
patent,

What protection a patent is,

How he can sell his patent
after he obtains it

. How to handle his patent to
get the most money out of it,

. Where and at what expense he
can have working drawings made
of his invention,

. Where and at what expense he
can have models or experi-
mental machines made,

should send his questions to

POPULAR MECHANICS PATENT

BUREAU,
Journal Bldg- = -

Chicago, Ill.




POPULAR MECHANICS
PATENT BUREAU

invites the co-operation of Inven-
tors, Mechanical Engineers, Draits-
men, Machinists, Superintendents
and Foremen of Shops and Mills,
and Skilled Mechanics in all trades,
everywhere, in building up a Patent
Bureau that will give honest advice
to inventors, protect their interests
by good patents and strong con-
tracts; assist inventors in perfect-
ing their inventions, and in selling
their patents when obtained ; andin
all matters to render careful service
and give full value for money paid.

We have a Patent Bureau of
which it can be said: “Conducted
So You Can Trust It;” just as this
magazine is “Written So You Can
Understand It.”

We have been getting patents for
the past twenty-five years, and hope
to be in the same business for
another quarter of a century.

We want the business of practical,
hard-headed inventors=-=not the per-
petual motion cranks. We charge
moderate fees for services rendered,
and do not care for the business of
those who expect something for
nothing.

Our booklet about Patents con-
tains much information in small
compass, and you can depend on it.
Send for a copy.

= e ——

POPULAR MECHANICS

PATENT BUREAU,
Journal Building,

Chicago, 1L

“MR. INVENTOR?”

OUR BUSINESS IS TO

Perfect, Develop and Manufacture
YOUR INVEMTION. ALL MODERN FACILITIES

ARE OURS, AND WE ARE AT YOUR BERVICE.
WE EMPLOY EXPERT MECHANICS ON

Sfpeclalties, Dies, Punch Work and Models

SEND US YOUR DRAWING OR MODEL AMD
WE WILL SUBMIT CUR LOWEST PRICE

MONARCH TOOL COMPANY
124 Opera Place, CINCINNATI, O.

DIES and DIEMARING

A 8hop book by & shop man and intended for shoD work

100 Pages. 100 lllustrations
100 Cents. Send For It.

J. L. LUCAS . Bridgeport, Ct.

LET US BE YOUR FACTORY

WHITE FOR ESTIMATE ON ANY ARTICLE
YOU WANT MANUFACTURED
STAMPINGS, MobDeELs, ExPeEr. WORK
WRITE FOR FREE BOORKLET
THE CLOBE MACHINE & STAMPING CO.
970 Hamliiton St., Cleveland. O.

SplitdorF LaboratorY

(Eatablished 15853
WE MAEE A SPECIALTY OF YOUR
WOREK

YOU HAVE AN IDEA and require exact
workmanship to fully demonstrate its FULL
POSSIBILITIES.

WE MAEKE a specialty of MODEL MAK-
ING, EXPERIMENTAL WORK and ME-
CHANICAL ENGINEERING of the highest
character.

YOU WANT THE BEST WOREKMAN-
BEHIF—WE HAYE the latest improved ma-
elﬂ}ﬁ:r}' and the highest type of engineering
i} rl

Tell us what you wanit, we may be able
to help you and would be pleased to give
you any Information.

SPLITDORF LABORATORY

Bleck 21, 17-21 Yandewater 5t,, NEW YORK CITY

DRAWIN

STUDENTS NEED
THE DRAFTSMAN

25¢ for 4 months—Cleveland, Ohio ~

WE MANUFACTURE TO ORDER

DIES, TOOLS ano

AUTOMATIC [\JJACHINES

ALSO HARDWARE SPECIALTIES
AND PATENTED NOVELTIES

ESTIMATES FURNISHED ON EXPERT
MODEL WORK. SEND DRAWING OR
SAMPLE.

BOOKLET FREE.

WRITE TODAY.

Stamping & T ool Co.

DEP. C LA CROSSE, WIis.



the same ran
reservoir. A large illustration
E BAROAIN is shown in our

OUR ACME TRIUMPH STEEL RANGE,

]r:arit.'u- now will surprise
ur A fne steel range.

material and

Catalogue,

surprise even

d
YOU

full spring seat and back
CUSHIONS BEAUTIFULLY UPHOLSTERED AND ADJU

cook stove for 52,697
only $2.649.

or & postal
:“ thing we have here told vou about.

¢ offers, the free Morria chalr proposition, descriptio
and ranges, everything by return malfl, absolutel FI'EQ
please, Write us now. &y B

¥thing you ever heard of. Write for the
Free

Stove Catalogue this minute. Address,

SEARS,

-

PUFFS OF AN ENGINE.—The train was start-
ing. The puff of the locomotive, at first slow, grew
faster and faster, and finally seemed to cease in the
roar of the train.

“It is the emission of the waste stenm through
the chimney that causes the locomotive’s puffing
coughlng sound,” sald an engineer. “As the train's
speeld Inereases, the puffs inerense In rapldity, and
when 10 a second are emitted the ear can't distin-
guish them separately any longer—Iit hears them as
a continuous roar,

“A good many people, on this aceount think a loco-
motive only puffs at starting. Really she puffe all the
time, only the puffs are too rapid to he recognizanle.
A train pgoing a mile n minnte glves 20 pufs per
second.

BIG STEEL RANGE,*®

an n"l-v sa 15 we furnish a BIG, NEW, 1906 STYLE STEEL RANGE; $12.75 for
fined reservoir. ‘A la complete. deseription of this WONDERFUL STEET
and complete deseription of th 1 j
MNEW Flf'l-_'-.[-'. ETG\-'EpCATALﬂﬂUE. WRllll'E FOR IT.
complete with finest oven thermome=
ter, exactly as illustrated hereon, is
ighest grade range made ino ¢
a WONDERFUL FREE OFFER,
range in ¥our own home on thirty days” free trial, and If you do not find it the Anest
rafuse you ever gaw, it will not cost you one ecent. This
i5 shown In our FREE 8tove Catalogue,
the largest In the world, we make 1
ou; it 13 about one-hall what all others ask
} ‘¢ Ala0 make an immense varlety of every
kind and siyle of gtove, the finest, big cast fron and steel ranges, cost
fron and steel cook stoves, any kind for any purpose to biurn any
fuel, and all sold for just a trifle more than bare cost of
labor, very much less than an
w= it wholesale, for much less than any other manufacturer has
“ever offered, by far the most astonishingly low
heard of, nn:;llﬂregpthlréuujjs sl:a:gtj in our hE F
rea Ve ogue ex our ETTIE
liberal ever offersd, our pay after received g iy M il o R eonrg
wonderful offers and inducements. marveloust

us when we compare
calers; SUCH PRICES AS “’Ifl.- ASTONISH YOL.

CET THIS BIC HANDSOME MORRIS
—— CHAIR FREE IF YOU BUY FROM US.—

If you write for our Big Free Stove Catalogue you will also get
ofier of this big full sized, hand carved, claw fn!:st.. lion's -r:::
cushion Morris Chair absolutel
STABLE. A

CAN YOU USE A STOVE OF ANY KIND,

extra Inducements like the free Morrls chair strong enough?  Could you use a good
Write for our Free Stove Catalogue and gee the stove we offer for
Don't fall to write for our new wonderful stove catalogue, with all our new
offers, inducements and prices if you can make any use of 2 new stove,
eard and say. “Send me your new Free Stove Catalogue” and you will get
The complete stove book,
ne and pietures of all the stovea

. “"Bend me your new Free Btove Catalo " and
aum&mm: Don't miss this stove El'ter. It in dl.ﬂ!erczi and B EE“ e

25

he world, and on it we make
We will place this beautiful

t Free Trial Offer Range
Newark, Ohlo, stove foundry

In our b .
igish grade steel range, and our

a day of this

¥ dealer pays

Tices ever
EE Stove

lan, our splendid free trial plan,
low prices, such prices as
them  with the prices asked other

free to
MOST WONDERFLUL O
if the price if low enough,
the offer liberal enough,

ER. %)

8end us o letter
all the low prices,
and postpald. Do it at once,

ROEBUCK & CO., CHICAGO, ILL.

WIND MILLS AS NEWSPATERS.—In Holland
births, marriages and deaths, Instead of belng re.
ccrded In newspapers, arve frequently indieated hy
wind mills. When a miller gets married he stops
his mills with the arms of the wheel in a slanting
position and with the sails unfurled. His friends
and guests frequently do lkewlse with thelr mills,
in token of the ceremony. To Indicate a birth the
wheel is stopped with the arms in a slanting posi-
tlon, but at a more acute angle than for a marringe,
and with the two upper salls unfurled. Should a
miller die the sails of his mill are all furled, and
the wheel is turned round until the arms form an
upright ecross, In which position they are left until
after the funeral has taken place.

POPULAR MECHANIGCS, Journal Building, Chicago

Send your Magazine one year, commencing with the month of

NAME

STREET

CITY

STATE

and notify party named above that the subscription has been paid for, and is seat with the compli-

ments of

Please mentlon Popular Mechanles when writlng to advertlsers



THE 1906

POPULAR MECHANICS

SHOP NOTES

This is Vol. II in our Shop
Notes Series

228 Pages—-667 Articles—-Over
500 Illustrations

A Gold Mine of Information---Tells Easy
Ways to do Hard Things

Compiled from the Shop Notes Department
of Popular Mechanics During 190§

You Can Find It”

“Indexed So

Vol. II Contains Entirely New Matter

Price 50 CE, Postpaid

Shop Notes for 1905
Vol. 1.

200 Pages-385 Illust’s.

Contains Nothing Found
In the 1906 Edition

Price 50 cents, Postpaid

These two books are invaluable to

any one interested in mechanics,

Will save you time and money
every day.

For Sale by All Newsdealers
or address the publishers,

Popular Mechanics
JOURNAL BUILDING
CHICAGO

-

1 Will Make You
Prosperous

If you are honest and ambitious write me
! today. No matter where you live or what

our occupation, I will teach you the Real
Eﬁ[ﬂt& Business by mail; appoint you
Special Representative of my Company in
your town; start you in a profitable busi-
ness of your own, and help you make big
money at once. Unusual opportunity
for men without capital to besgcome
independent forllife. Valuabla book
and full particulars frea. Writa today.

EDWIN R. MARDEN, Pres't

FATIONAL CO-OPERATIVE REALTY 0., 1057 Athenmam Bldg.. CEIOAGD

THE PRESIDENT'S TRAIN.—The New York
Sun makes a sngeestion pertaining to the question of
ithe President's railway transportation which, we he-
lleve, now represents the sentiment of practically all
citizens who have thought upon the subject. The
Sun's proposal, In short, is to have a “President's
traln;" or, In less pleturesgue but more exact lan-
guage, to have Congress provide an annual appro-
priation to be nsed by the President In paying for his -
rallroad transportation to and from polnts which he
may bhe ecalled upon to visit during the perlod of his
administration.

The publle good demands that the Chief Executive
of the nation should be protected from the tempta-
tion of placing himself woder obligations to the rall-
road corporntions. It Is unfalr to the President to
demand that he pay for these junkets, which are
made generally In response to the publie desire, ont
of his personal funds. But It s even more unfair
to the public to allow a condition to maintain which
forces the President to ask favors of the railroads

1l -
Flease mention FPopular Mechanles when writing advertisers

How to Sell Goods
in Mexico

The manufacturers of the United
States csn largely increase their trade
with Mexico by proper presentatien
and representation,

In order to assist manufacturers to
properly put before the Mexican trade
their products, The Publicity Company
of Mexico City has been organized by
some of the prominent Mexican and resi-
dens American business men, who by
long residence and business experience
in that Republic are in a position to
render a service of great value to manu-
facturers seeking the Mexican trade,

We invite correspondence, be
quite free to write us fully.

ADDRESS

THE PUBLICITY COMPANY

P. O. BOX, 74
MEXICO CITY - MEXICO
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A SAMPLE COPY of

WOOD CRAFT

The Best Paper Published in the Interests of all Woodworkers

SEND for a Copy, and also asH us for Our
Premium List and Terms to Agenits

WOOD CRAFT, 450 Caxton Building, CLEVELAND, OHIO

Cyclopedia
Applied Electricity

Five volnmes, 2,500 ra, alze of page

Bx10 in. Bound in Three-gquarters Red
Morocveo, Owver 2,000 Hlustrations.

We will send the entire FIVE
VOLUMES

FREE

on five davs' approval, express pre-
paid. I satisfactory, aenn:i £l d.wn
and £2 per month for nine months;
otherwise notily us and we will trans-
fer the books free.  Cash with erder,
$18.00. Money refunded if not satis-
factory.

Magnetizm-Wireless Telegraph

Telautograph

Direct Current Dynamos and Motors

Btorage Batteries

Electric Lighting, Raflways

Management of Dynamos and Motors

Power Statlons

Alternating Current Machinery

Power Transmlsslon

Mercury ‘\’apnr Converter

Telephony Antomatie Telephons

‘Wireless Telephony

American School of Correspondence
Chicago, Ill.

Mestlon Poputar Mechunjon

ELEGTHIGIL SUFPLIES of all kinds, Motors,
Dynamaos, Fans, Batteries, Telephones,
Telegraph Instruments, Electric Call Betls and Toys, Wire, Plugs, everyihing
used by professional and amateur electricians FREE Book giving eom-

lete and detailed information, with illustrsticrs * ""ERYTHING

LECTRICAL, sent on request. I, DEWEY ELECTRILC vy Muwaukee, Wis.

LIST OF

Practical [0Oc. Books

How to Make a Dynamo.
How to Make a Telephone.

. How te Make an Electric Molor.

How to Make a Storage Battery.
How to Make a Wimshurst Electric Machine.

. How to Make & Magnelo Machine.

AT
No. 18.
No. 19,
No. 20.

Mo. 21,

No. 22.
Mo. 23.
No. 24.
No. 26.

How to Make a Medical Induction Coil.
How to Make a Pocket Accumulator,
How to Make a Plunge Battery,

How to Make a Voltmetar.

How to Make a Galvanomater.

How to Make a Hand Dynamo.

How to Make a Talking Machine,

How to Make a 1-B H. P. Dynamo or Motor.
How to Make a Toy Motor.

How to Make an Electric Bell.

How to Make a Telegraph Instrument.
How to Wind Armatures.

How to Wind Field-Magnets.

How to Make an Ammeter.

How to Make a Thermostiat.

Motor Rotation.

How to Make an Electrlc Soldering fron,
How to Make a Small Electric Heater.
How to Make an Electric Furnace.

All Books ILLUSTRATED with Working Drawings
PRICE, TEN CENTS EACH

BUBIER PUBLISHING COMPANY

Dept. 3,

LYNN, MASS., U. §. A,

Popular Mechanics, Journal Building, Chicago

I would like to act as your agent in the shop or works of

Firm's

employing men.

Nome

If you have no agent in this plant send me full particulars with

statement of commissions paid.

Name

Street

City

Flease mention Fopular Meéchanics when writing mdvertisers



wews] A Perfect Ignition Device

FOR GAS AND is the Edison Battery and Spark Coil. Ensure constant speed
in Gas Engines and Motor Boats., The Batteries deliver a high
OB

constant current to the coil which is specially wired to vield
= Gasolene Engines A HOT SPARK EVERY TIME. ‘This combination obvlates
all ignition troubles, It is surer and more economical than any other sparkin

device, Sold by dealers everywhere. S5end for name of nearest dealer, an
o Booklet Battery Facts, containing valuable ignition information.
b R=k0 Y

EDISON MFG. CO., 22 LaKHeside Ave., Orange, N.J.
21 Unlon Square, KEW YOIK. 304 Wabash Ave., CHICAGO. 25 Clerkenwell Rosd, LONDON, E. C.

I8 mack
0

SOLRTION

>
-

URE MODEL

H waflan Telegraph Instruments
' CTRIC YACHT S ﬁ:g’n Rl

Electrical Supplies

Being large manufacturers of telegraph and
telephone apparatos and electrica mpphm
of every description, purchases can be

o -.rf us to the very best advantage. COur l:n-n-d.l
ardé standard and first class in every respact—
guaranteed., Bend us your orders—buy di-
er.t god save money.
Upon recel rice shown, we will send any of tha
following artic l.:I churges prepaid, except those marked t.
Bend us & trial o

Frios THE ARROW $10.00 BMHI LB'I'II: 'Iﬂl-eu:l‘ﬂph ‘B! “-M}m} R (L

98

213 Pk Long. Double Opllader Bogtn. (@4 . = " (legless).......ceeeee sskespiare: tfl

WE ARE MANUFACTURERS, BUY DIRECT AND SAVE MOSEY. giov st LBumﬁude::.t.féﬁ' T St e, ¢

GOODE GUARANTEED FIRST CLASS. Standard Pony Relay e sy e e s

TPON RECEIFT of FRICES shown, we willsend any of the following Boapper Bounder. . e R e L e

.'rl'l!]_' "‘““"‘l‘“r“r‘ln‘ Enre Tﬁ]ﬁfrﬂ. hsﬂt FAREEEER B lm

Elockrls BOibE. ... vvesvossirnssmnnansnsnnessnssuns sann ﬂ.lnndun.m Mechanlieal Telegraph Inltmmlmt- cetevineanssanses 490

Elsetrle Trolley Compleds. . B e e e S TRl Unlon Lightning Arreste e e ]
Elestrie BEallway Loeomative, Daifit l.nhpleu .................... B G0 Orow Foot Battery ﬂumplutﬂ H cisesamamIEEisTate

Ninlainre Incandessent Bail'y Lamps . PR e T =) Mesco Dry Battery...... e | |

standard Base Edison Insandeseent Batt'y LAIDS o... oors oeesoeee s o532 Beriea Tﬂa hone,. . seanssinussisenses IRIDT
n,-:..-n Motors, Welght 4 1-2 Ib: ,,,_ 4.50 Bhort Li u]aghona = RO .

Comblnstion Yoll-Ammeiers, 8 v, #0 amp, e s s eere .. 425 Elmriciau Pm ot Tool Kit..... o
Rubber Tel ne Recelver Cushlons, Keg, Prics esns allD Burglar Alarm Trap . .li
Laminsted Motor, Ready to Monntom CAre......oees eenn BB Fira Alarm Box. .....cccocvnansnss e T R A A P
Laminated Matar Parts, Ready (o Assembla. ... ... D Hlectrio Oall Bell Datfit. ... iesssssensesassassassnsassnsssnns o
Imduetion Coil,. R O it Lo & N. P. Electrio Bﬂ'l] BEEAE AR AR EEEA AR REEE SRR -
Wireless Telegraph Ounifiis, Complets 1 mlle, ... .. SR | X ) l R Electrioc Alarm Clock ..

D. Medical Apparatus ﬂumplm

The New York Electric Works muuanu@u...........

Motor R R
-~ 234 Broadway, New York City Electric Top. M

Universal Bn
Ruby Lamp for Dar
Eunreks Search L
Veat Pocket Light
1 Purchaser must pay expressage.
MANHATTAN ELECTRICAL SUPPLY COMPANY

32 Cortlandt Street, New York City

5%

SeguissassEal

Hlagle Oy Losdar

P | ' 188 Fifth A e Factorles
OUR LARGE CATALOGUE il be includea veass, ,

J City, N.J.
for any of the above articles. Chicagd soalapetd Y

$20 TO $35 AND EXPENSES WEEKLY.

NO EXPERIENCE REQUIRED.

1000101500 Annual Income

At homa or traveling, all or enly spars I;lmu Easily learned. No Fake, Humbog or Toy Scheme. Costs
ﬁYAd nul.hmim investigate. Wrlle Teday. T Tuorned Out $301.87T worth of plating in twoe weeks,
wriles L. Sm;t.h of Pa, (used small outfit). Kev. Geo. P, Crawford writes, made 87,00 Arst day. J.J.
8. Mills, a farmer, wrllﬂ. can gasil mq.'l:- $5.00 a day plating, Thoa, Parker, school teacher, 31 yoars,
writes, 'l made rofit one day, #.35 another.” Hundreds of others making

- "-

money—go ye and dn ke wisa,
LET US START YOU & sl Moo
and Metal Flatin Irul.'i-
ness. $5 to §18 a day can be made doing plating and selling Prof. Grav's
“now line of gunranteed Plating Machines. Unequaled for pllﬂ-uxwttuhn
-I jewelry, tableware, bicycles, all motal goods. Heavy plate. Warrasied., No ex
— prr]- nen regul
—— We do plating uuruhn Huve years of exporiencs, Manufacture the only prac-
.~ tieal outfits, ineluding all tools, lathes and materials. ALl sizes eomplete. Ready for
_.,-.ﬂﬁ.f‘__"' work when received, “uu.nn-lﬂd WE TEACH Yiill the ari, furnish r\nc.lm fior mala
and trads seeréts FRAEE THE BOY AL, Prof. Gray's new immersion process.
(uick, Easy. Latest method, Goods dipped in melted metal, taken out instantly with fine, bril-
lant, beautiful plate, ready to deliver. Thick |';l-|-1:u every time., Guaraniesd § to 10 years. 4 bay
plites fhf“ 1040 Lo 200 pleces tablewnre dully, $10 (o §30 worth of goods. No pollshing, gprinding
ar #lesir rhv L]
DEMAND I-Grﬁ. PLATING IS ENOBMOUS, Every family, hotel and restaurant
ot P | have goods plated instesd of buying new. It's chesper and bettar, Every store, jewsler, shop,
il - T factory hi;’ll mi-:ndiu plmn:mdl:r J*I-il -:: --;;;vnllrlr:;. t}u:uqnh bave ﬂm.
.;] Pacopla ik mﬂlhlﬂhﬂ:ﬂlmhdnynlr ths sams &8 wo. ieltors & B w.ll“.
e g uuﬂ.mm delighted.  WH ARE AN OLD ESTABLISHED i Srainam for Capital § um'm
Imththmuiud. Our eustomers utlii-nllilfiir;:rmlallllll-“l"hﬂll“ll ls. WEH ABRE H} l_i and

Reader, here ls & chanes of & 1i In hu-l-lm!wﬂu-ru thri.m Now s ihe time te memey,
. Doa’t walt. d .
e T o 'ﬂ: mbn giaes Sampite 6F Finiing, Toetimontits aad Clrgulars FREE. Dot wall, Send is your addrems ang wap. "

(IR v



HOW TO GET

Valuable HandbooKks
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The Technical World Magazine is a new ma%azine with a new field; it is not a dry, scientific

magazine way over the heads of ordinary

monthly magazine that appeals to Ever}'lintc ligent man and woman who wants to
It takes the possibilities of engineering and the romances of inven-

and WHY things are done.

eople; but a live, useful and intcnseli interesting

now HOW

tion as a basis for stories that are more fascinating than fiction, and yet as instructive as a course
of home study. It explains the everyday things that everybody wants to know in a simple,

interesting way.

The Technical World - Magazine will not only po

of the day, but will give you valuable knowledge in an interesting form, knowledge wh

st you on the great engineering Enterﬁrises
IC

you

will find useful every day—repairing a lawn mower, running a small engine,doing home carpen-
try work, installing electric bells, teﬁ:phunes. putting a new valve in the kitchen pump, ete. It
shows how hundreds of little jobs may be done at home without sending for the carpenter, the

lumber, the mason or the electrician, It is just the kind of reading for parents to put in the

s of their boys. It teaches them how the yseful work
of the world is done. It inspires them to do useful work.
It instructs while it entertains. It is an engineering course
at home {or 81.00—a liberal education that no one who
appreciates the value of knowing things can afford to miss.

We know you will want the magazine if you once see
it, and all you've got to do to see it is to fill out the coupon
below and mail it to us with a dollar bill at our risk and we
will send you the magazine every month for twelve months.
If you don't think it's worth 81.00 say o any time during
the year and we'll refund your money.

If you subscribe before May 1st we will send you in
addition to the current issue of

The Technical
WORLD MAGAZINE

your choice of the handbooks listed in the coupon,

i you find you don’t want the magazine, just ask for
your money back and keep both the magazine and the
handbook for your trouble. That's fair, isn't it?

We could not afford to do this if we did not have confidence in the
merit of the magazine. We have taken ten thousand new subscriptions
during the last two months on these terms without being called on to
refund a single dollar.

THE HANDBOOKS, of which we have been able to secure a special edition,
They are handsomely and substantially

are on a wide range of useful subjects,
bound in art buckram.
tical, valuable information on the subjects treated.

hal[-ﬁ:me cuts, line drawings, etc., and
cuts," ete. Size of page, Tx0 inches,

They contain from 64 to 9 E:a;:ea each and are full of
. ] : ach handbook has been written
by an acknowledged authority and i5 profusely illustrated with full-page diagrams,

cootains valuable tables, formulas,

GAS AND BIL ENGINES

COUPON-=MAIL TO-DAY
Technical World Magazine

28256 Armour Ave., Chieago, 1.

In accordance with apecial
offer enclose the sum of
ONE DOLLAR, for which
send me your magazine for
one year and the handbook
Indicated by X in Het below.

e L T
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. GEns and 0l En
Frechand Drawlng
Yulve Bediing
Eleeirie Wirlag
Muragrmeont Eleetris
Machluery
Hteam Pom
Sterage Batteries
Burveying
Arehltestural Lettering
Hydraulies
Eleeirle Kaliways
nry Consiruetion
Eleetrie Lightlng
Telephone Insiruments
and Balteries
Telegraphy
Imdieniors
Telephone Line Con-
strusilon
Refrigeration
FPerspeetive Drawing
Carpeniry
Pattern Making |
Henllng aud Ventllallng

rac-

short

TECHNICAL WORLD MAGAZINE, Chicago

WANTED: We wantalive, energetic man to solicit sub-

———  BCTiptions in this town. Easy work and big pay.
Many solicitors are earning §6.00 a day. For particulars address

Hechaniew! Drawlng
Strucloral Drafllng
Fan and Ink Rendering |

The Stena Eaglae

mmu-—J
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$20,000

earned by one Chicago graduate last November. Another
in North Dakota made over $3,000 the first year after takin
our courss., Hondreda of othera are aucceszefol, and we will
be pleased to send you thelr names. This proves you can
make money in the KEAL ESTATE BUSINESS.

Wa want to teach {ﬂ.u by mail the best Business on earth
LBIH; ESTATE, GENERAL BROKEEAGE AND INSURANCE) and

elp you to make a fortune,

By our system you ean make money in a few weeks with.
out interfering with your present cccupation.

All graduates appointed special representatives of leading
real estate companies. Wo fornish them lists of readily
galable properties, co-operate with them, and assist them
to a quick success, The largest [ortunes wers made

in Real Estate. There i3 no better
opening to-day for ambitions men
than the Real Estate Business,
The opportunities in this business
onstantly inerease as proven by a
glance at the newspapeérs and mag-
agines. Every business man én-
d in or expecting to engage in
& Heal Estate Businessshould take
this conrse of instruction. It will
be of great assistance to persons in
all lines of business, sspecially those
dealing or investing in real estate,
Our FREE Ekﬂnl( will tell you
how you can make & suceess in this
wonderful husiness. A postal eard
will bring it. M. W. CROSS, Presideat

THE CROSS CO. ** Jaoma Bidg.

Amusement Outfitters

And Manufacturers

TWENTIETH CENTURY MERRY-GO-ROUNDS
STEAM RIDING GALLERIES
MINIATURE RAILWAYS

RAZZLE DAZZLE PARK SWINGS
STRIKING MACHINES, ETC.

$10009%4NA Month
D N

L a1 b agl (4

b\ i

The zreatest favorite on the market. With this machine
there are no stakes to drive or guy lines to bother with,
welghs 5,000 1bs. less, takes less epace and seats more people
than the «ld style machine; can be set on any floor or pave-
ment without injury to either, and can be set up or taken
down In less time than any other machine,

HERSCHELL-SPILLMAN 00,

Bend for
Catalogue P.

Drawing Instruments
and Materials

MOST COMPLETE ASSORTMENT
ALL GOODS WARRANTED

Richter Instruments of Precision

None better. Their mechanical
merits challenge criticism.

Blue Print Papers, Vandyke Solar Paper
Write for Catalogne P, 416 pages

EUGENE DIETZGEN CO.

181 Monroe St., H9=121W. 234 5t
ﬂ“fw LLTTT P HW ka

14 First Street, 145 Baronme St.

San Francisso Mew Orlean

FEEEEE ..
. o

NEW BOOKS,

MODERN DYNAMOS AND BATTERIES. By
8. R. Bottome. Illust.; 175 pp.; cloth. Price, 75
cents postpaid. Guilbert Pitman, London. A book
for amateurs and students, Gives constructional de-
talls and working drawings for making cells, dyna-
mos, motors, batteries, measuring instroments and
other acressories.

BUYER'S GUIDE: FARM IMPLEMENTS. The
16th annual directory of all the manufacturers en-
gaged In the production of farm {mplements and
many accessory lines: a valuable book of reference;
600 pp. Farm Implement News, Chicago.

FIRST SCIENCE BOOK. By Lothrop D. Higglins.
Illust.; 237 pp.; cloth. Priee, 76 cents postpaid.
Ginn & Company, New York. An introduction to
arlentific study, treating physies and chemistry very
glmply =0 that chlldren in grammar grades can easily
ponderstand it Many interesting experiments are
glven, requiring only such apparatus as may be pro-
cored by almo=t any oneé. Induces thonght.

PRACTICAL BRICKWORK. «Edited by Paunl N.
Hasluck. Iilust.; 160 pp.; cloth. Price, 31.00. David
McEKay, Philadelphia. Suapplies concise Information
on the general principles and execution of brick-
work. Comprehensive and free from technicalities.
Tells about everything from walls to orlel windows.

EMINENT ENGINEERS, By Dwight Goddard.
Illust.: 280 pp.; cloth. Price, $1.50 postpald. The
Derry Collard Company, New York. BErief biographies
of thirty-two of the inventors and engineers who did
most to further mechanical progress are given In this
work, together with fine portraits of them. Tire-
some detalls are omitted and only facts of general
interest given. The book is of handsome appearance.

North Tonawanda, N. Y. !

The season is here to

MAKE MONEY

Get started early.

$40 to $75
A WEEB-R

Oan be made with one of
these

Steam Peanut Roasters
and Corn Poppers

ilS. DUNBAR & CO.
16-18 No. Desplalnes BS.
CHICACO.

Catalog Free.



KEUFFEL & ESSER COMPANY

OF NEW YORK

111 East Madison Street Chicago
DRAWING NMNATERIALS

SURVEYING INSTRUMENTS

Write for particulars about our new lechanics
Steel Tape Rule.

) = .

What Is Daus’ Tip-Top? e3 %

— TO PROVE that Daas' “Tip Top*la alE g

M# the best and simplest device for I-,?,:;i_ S¢3 &

S am finett A Ing coples m pen-w 4] 2

. D) and 50 {'lllﬂ‘lﬂ! from up-u:wrlttne‘;l orl- bi:'-'i -4

\  ®inal, we will ship complete dupli- ® 8

\ eator, cap size, without deposit Es

A ﬁte}ig?dnrﬁul. uEéﬁ-‘é

o fce 37.50 less fr TarEs

— ' : discount of 3335, or $5 net q['thﬂé

THE FELIX 8, K. DAUS DUPLICATOR CO." Pus .S

Daus Building, 111 JohnSt, New York Citw HECEE

L o™ E"

- - = Ak 5%

TURNING FOR BEGINNERS, By James LCukin, Eu Eg

B. A. Illust.; 130 pp.; cloth. Price, 50 cents, post- ,E; g

pald. Gullbert Pltman, London. Contains elemen- b1 ':.‘*EE

tary Instruction in the art of turning in wood and EE':_';:::

metal, including a deseription of the necessary ap- ﬂe*:.'é'

paratus, Tells how to select a lathe and glves ex- EEE T

amples of lattice-work, spindles, vases, plagues, and _‘EE,:.E FRITZ & GOELDEL MFG. CO.,

other turned work. EELZE 99 Alabama Btreet, Grand Rapids, Mich,

VIOLINS AND OTHER STRINGED INSTRU-
MENTS. Edited by Paul N. Hasluck., Illust.: 160

‘i !’ ] 1y l
pp.; eloth. Price, 50 cents. David MeKay. Phila- Th' u"“‘EHs‘L Fn""“a"l Dfﬂ“ghtlﬂgpﬁﬂ
delphia. This book tells how to make vlollng and
other stringed Instruments and all abont the tools m

and materials required f 1 rork
b " or the work BAVE TIME AND LABOR! Lei the o« THIVERSAL' provs Hself to you for fen days.  Tour

motey beck, smd welonens, |f for say poasible resson you weuld rather hare s meney than the pen.
Wit for spaeial [miredusiory afsr,

MAKE MONEY SHITH & STOKES 00, P-4,25 Scmchmeries PHILADELPHIA, PA,

Trust Co., Building
Giving Moving Pictura Shows,
Free Catalog.

o
HFagene Cline,
* Dearborn & Randolph Sts., Chicago, Before i ou lnvest
A dollar in anything get my book “How to Judge In-
A LOOK IN ADVANCE vestments."" It tells you all about everything vou should
Do not walt until an accident happens know before making any kind of an investment, either
before learning why it occarred. for a large or small amount. This book gives the sound-
Study the mechanism of your machine est advice and may save you many dollars. Send two-
Iu.:l'Jl:li ﬂllttl‘.'li I;ur”thum'_- hglis_,.ru wlilid.t | cent stamp for a copy—do it now.
ERNL, P A LG AT, BED: 19 no If you want to keep reliably pusted on various kinds of
f#?ﬁ'ﬁn?ﬁ:ﬁ'ﬂ‘;ﬁ“mﬁﬁ st it iﬂvcstmcqtﬁ send Jour name and address and get the
;Hiunuu,x }!;lil{l_:.;_']!‘ilm. Bent post- nvestors evIeEw 'D‘r
1-|.|'-“'|I3| redelpt o .00,
THEO. AUDEL & CO. 3 Months Free. e
63 FIFTH AVENUE, NEw Yoark CiTy Editor INVESTORS' REVIEW, 1461 Gaff Bidg., CHICAGO, ILL,

WRITTEN SO YOU CAN UNDERSTAND IT

Engineers, Electricians, Firemen and Machinists send for 52-page pamphlet describing

SPANGENBERG'S

STEAM AND ELECTRICAL ENGINEERING, just out: best book ever published,
SENT FREE.

CEO. A. ZELLER BOOK CO., 7 S. 4th STREET, ST. LOUIS, MO.




A City Water Supply

For Your
Country Home

F you live in the country there is a way for you to enjoy
all the comforts and conveniences of @ ity waler
sufply, without a penny for water tax,

It is accomplished by the Kewanee System.

With the Kewanee System vou get even sore than
city service, because, in addition to every benefit the latter
affords, you may have— . y

—Sa,r’r waier in your bathroom and laundry.

* ok *

Theold-fashioned gravity system meant pumping water
#f in order to get it down again. h

Now, to give the necessary pressure {or fire protection
and service, the elevated tank must be located on top of
a tall tower, This is expensive, unsightly, and unsafe.

The water freezes in winter, lbe:c:mgs warm and stag-
nant in summer, and repairs are a big item of expense.

The attic tank doesn't give sufficient pressure for fire
protection. Its weight is apt to crack the plastering, and
when it leaks (as it is pretty sure to do) your house is
flooded. Just one such expensive accident may cost you
many times the price of a Eew-ne& Outfit— .

—Which carnmnof flood the house because the tank is rest-
ing on sofid pronnd, where it can do no damage,

’f‘he installation of a Kewanee Pneumatic Tank and
Qutfit in the cellar (or in the ground) means:

—Plenty of pure, fresh water,

—Cool water in the summer,

—No freezing water in winter,

—Absolute Ermtectlun from fire,

—Decrease in insurance rates,

—A plant that will last a lifetime,

—No expensive repairs,—

—1t solves the country water problem completely.

The Kewanee System will take care of all your necds,—
for home, garden, lawn, stables, poultry house, etc,

* %k k %

Our Kewanee Qutfits are complete,

Not an engine only;—which in itself cannot give you a
watersu pplly,—nur a tank only, which is useless unless you
have some form of pumping power-

—But, we furnish the whede thing,—a complete system of
water sapply. :

Our en%meaﬂng department is
water problem,—no matter how di
now appear. - :

Kewanee Quifits are made insizes, suited to the amall-
est cottage or largest building,—or group of buildings.

Wg guarantee every Kewanee Qutfit to give ferfect
SEFTiCE.

Send for catalogue No. 14, giving names of users in vour
state,—free it you mention tﬁis paper.

Kewanee Water Supply Co.,

Kewanee, Ill.

repared to solve your
cult that problem may

Drawer P.
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[ EE;:I the number of motor omulbuses ronning in Lon-

don was twenty. It has now risen to 230, and great
additions to this total will shortly be effected. The
orders have been glven, ont delay arises In getting
delivery.

CHICAGO POWER BOAT SHOW.—The first an-
nual power boat show in Chieago will be held in
the 1st Reglment Armory from April Tth to 14th
Inclusive (excepting Sunday). A large number of
entries have already been made. For particolars
address W. C. Anderson, 2435 North Rohey street,
Chicago.

Clean House Wih Ai

Over 55 Companies
operating
Thurman Patents
in America,

and as many more in
Canada, England,
and Europe,

FRE CATALOGUE

Gieneral Compressed Air House Cleaning Co.

ST. LOUILS, U. S. A.
Manufactarers of the Oelabrated Thurman direct-con-
nected Gasolene Diriven Air (Jompressors for Mines,
Pneomatic Tools, Fte.

“THE CHICAGO”

AUTOMATIC TEMPERATURE

REGULATOR

S The best device for controlling your Fur-
nace, Hot Water or Steam Boller. Ttisauto=

matic and a fuel paver. Easlly installed.

Time-Set
Attachment

Is & device which
we altach to our
Regulator in or-
der that when the
purchaser does
not want o main-
tain the reg-
ular temperature
during the night,
bt wanis it 1o bhés
come warmer to-
wards morning. he
canset the Attach-
ment so0 that it
will automatically
adjust the drafts
at anyv given tHime.
It 18 contained in
d cabinet and set
in the same man=-
ner a8 an alarm
clock, but it has
nol an alarm.

Write for Prices and Further Particulars,

CHICAGO HEAT REGULATOR CO.

40 Dearborn Street, Chicago.




SMALL

REFRIGERATING PLANTS

FOR THE

HOUSEHOLD, RESTAURANTS,
HOTELS, SALOONS, ETC.

SOMETHING OF A NOVELTY in the
way of a small electrically operated refrigerating
machine for the household which may be used for
supplying a refrigerator box with dry cold air, and
also for the purpose of manufacturing ice from ster=
ilized or otherwise purified water. The machine has
arefrigerating capacity equal to the melt-
ng or the use of 200 pounds of ice aday.
It is automatic and is as free from com-
plications as it is possible to make a machine of
this character. Itis installed on the same base
as the refrigerator, becoming part of it, so that the

Ly entire plant is shipped as a unit, it being onl

== e e necessary to connect the power and water when it
is ready to operate.
The machine is especially adapted to motor drive, and may be operated h‘a; a ons=-half
horse-power electric motor, any motive power however may be employed. When operated for
10 or 12 hours each day it will manufacture 10 pounds of hyvgienic ice, besides reirigerating
two storage compartments to a temperature of thirty-five to thirty-eight degrees Fahrenheit. You secure
lower and more even temperatures il less cost than using ice.

Menufactured by the

E. EE SAVAGE |BRUNSWICK REFRIGERATING
Western Representative c 0 H P A N Y

40 Dearborn St., CHICAGO NEW BRUNSWICH, N. J.

¥ Free Trial Offer

AT HALF PRICE

charged by others, on our FREE TRIAL PLAN. on the most
e e mod ¢ conditions ever heard of FOR 1906,
WE OFFER EVERY STYLE OF BUGGY, CARRIAGE and others rigs.

AT OUR EVANSVILLE, IND., BUGGY FAC-
buildi hi rad i than
TORY J2*omin s, Fee, "ty al tov, o
charge; FREE TRIAL an pnfrmen: terms much more liberal
than any other house, Speclal ghipping arrangements to all
points to make freight arges very low. Enormous stocks
oz band to ship the day we receive your order, B0 you can get
any buggy in just a few days after you send us your order,
advantages possessed by no other house.
ON A POSTAL CARD g8 ™0 G5 IR, pe, fmely
Offers,” and you will receive by return mﬂ.f]?upoat aid,
latest 1906 Special Bu Catalogue, another Special Catalogus
of Wagons, everything in vehieles, our latest catalogue of harness, saddles and
paddlery. Price offéerings never belore bheard of: you will recelve all our
AR EREE TRIAL SPECIAL PAYMENT PLAN, Y in h
. You wi
OUH FREE THIAL b offer a8 was never before heard g?tagrn:
will also receive OUR SIX CHAIRS FREE OFFER. If you buy a buggy from
us at about one-

CHAIRS.

[ L Y THESE sIX
* CHAIRS ARE
ABSOLUTE-

They cost nothing, not a penny; this will all be fully explained with all our aother offers and catalogues
LY FHE E- when you ’:’-ﬁm to us!' On a postal card or in a letter to us, today, Simply “Bend

Offers,”’ and get all we will send you FREE, g&' me your Free Bu
by roturn mall, postpaid, Address, SEARS, ROEBUCK & CO., CﬁlCA A

Please mention Fopular Mechanles when writing advertisers




TRY THIS

LI C.AH IZIET THIS
ur chulcﬂ of g:;l Bl g ﬂm hqr
a8 Eun, CAmers, Wi

F‘EzEE for sending us
logue. Write us a letter
biz book with handsome
bicycles are the highest
8o strong and durable, ¥ we can make such wonderfull

rantees, the free sllverware offer, our other offers n

EE and d. Don't fail luw our new 19046 b
proposition; it's a marvelous offer. ri

k, suit of
tal now and sa
Dichires v

BICYCLE 10 DAYS

WE WILL SEND YOU THIS BICYCLE

i:uthmﬂm_-hum “ m‘tw e,
%ruulm'tﬁ o T  ThiE e, be ten

'r|-||s suvggﬂwsﬁmz s§ET FREE

u: or take orders
clothes or manr nthar w.-u it :
ur orders Thh munmhlngmﬂer is also shown in our Free Bicycle (-~
d me your Free Bicycle Catalogue,” and thn L
of all our new bicycles, showing every plece and
e bicyeles made in the world, the wonderf
low prices, such liberal terms, such remnrka.hla un‘m. such bro
‘li'l'll.llhlE-' articles frée, eve

te this minute. Adnluu.

FREE|

mﬁazmnuvs uﬁm N

l;ﬂl:tr NI:I caAn m
articles given
Catas=

why o :
ul construction which mnes them 80 easy runnm

SEARS, ROEBUCK & ©0., CHICAGO.

A NOVEL SNAKE-BITE CURE.—It has Iately
been discovered that the serum with which those bit-
ten are treated should vary according to the kind of
snike., But this, though advantageous to Enow In
theory, Is of small practical use, since the traveller
cannot be sure of having exactly the right serom
with him at the moment of the fatal bite. It has
lately been reported that ap almoxt certain cure for
snake-bite is the injection of a small portion of the
bile of the reptile which has atiacked 2pyone, and
which—the snake being zenerally killed on the spot—-
is naturally at hand. The gail-bladder 1s extracted,
its contents filtered, and the Hald injected under the

skin. The experiments made have given the best
results, those recovering from the polzenous bite of a
Bouth Amerlean snake coming off with nothing worse
than an abscess at the point of penetration of the
serpent’'s tooth.

HEMOVES S00T FROM BOILERS.—A glmple
but exiremely effective device, which ean be attached
to statlonary or marine boilers, and which removes
the soot from all tubes In five minutes. A 14-day
test at n water works plant showed a saving In coal

of 22,600 lbs, and an locreased pumpage of 6,000,000
gil. Cost, $50.

The Mlustration shows what may well be called a *'lve" load. Master Mechanic Russell and some of his
bovs at the West Oakland, California, Repair Shops.—Courtesy of the Southern Pacific Railwav.



Union Quality. Fully Guaranteed. Best hickory wheels, in.

Rubber Tire, long distance, dust Prmf, high arched axles; oil tem-

ered springs. First quality material and finish.

Vorth nearly double our Factory Price. We ship

. for your examination, without a cent in advance, if
desired, and allow

30 DAYS FREE TRIAL

Money refunded on all purchases not satisfactory. Yoo save
ol i : ; dealers’ profits. We build 150 styles of Vehicles, from $206.50 to
i ] L _. £150.00. 50 riyvles Harnesa, $5.00 to §60.00. Writa to-day for
e s z L e our 200 page llustrated Style Book. Free for the asking.

UNION BUGGY CO., 22 Saginaw St., Pontiac, Mich.

$43 75 @ Buys This Rubber Tire Wagon

i WE ARE SELLING

¥
Ellt e i Fan Motora, all Kindas, all prices.. 2 00 to
ectric Toy Klectric lu.'uw:u., cennsnrsses 00RO

Necktie and Cap Lights........... 1510
ml“‘rl T'hlﬁ hm“ FESFEAREREERR H‘-m m
Carrlaqe and Bioycle Lights.. ... 3.00to
Lanterns and Pocket Lights...... .75t
Baitery Motors and Fans . 100 b
Eiectriec Door Hells Complste,.... .Tito
Talephonea Complata 2.50 and
Telegraph Outfits Complets....... 1.75 o
36 00 Medical Batterles

§12.00 Electric Belt with Suspensory <
Dynamos and Motors............. « 1.00to 1,000 00
Gas and Gasollne Engines........ 3.00 o 1,400.00

{5 We Undersell Al

Great is Texas!

The Eyes of the World Are Upon Her

THE HOME-SEEKER wants to know about her
“Blatohless’ Climate and Her Oheap Lands. =

THE INVESTOR wants to know about not only Her
Cheap Land and Low Tazes, but as woll, Her Wealth of
Mine ond Forest, and this is to leét you know that

The International & Great Northern

Texas' Greatest Railroad

traversea more than a2 thounsand miles of the Oream of
Tuxas' Resources, lntent and developed, and thlnt.{‘m may
learn more about the GREAT 1. & G. 'N. COUNTRY b
sending & *.cent stamp for a copy of the ILLUSTRATO
AND UENERAL NARRATOR, or 25 cents for s yoars
file of eame, or by writing

D.J. PRICE, G.P.&T. A, LEG:.N. B. B,
Falestine, Texas

-1 --ﬁ_:n E
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OHIUO ELECTRIC WORHKS,
Claveland, Ohio.

We hava complets outfita for residences of any size, summer homes, camps, hotels, schools,
launches, wyachts, ete. Every detail included; wery best material; absolutely preactieal. Bo
gimple noslectrician required, Light all the time, a8 storage battery included. Gas, Gaso-
line or Steam engines n_.qurl give plenty of power for pomping water, sawing wood, refrigera-
e tion, ete,. We would like to send every reader of Popular Mechsnics who is Jikely to be

R interested oor new fl-page Catalogue describing over 180 different outfits. Address
R STENTARD HEHTLS Electrie Light Depariment

e L RICHARDSON ENGINEERING CO., Hartford, Conn.

_-".;._.

WHY NOT LEARN
2 SIGN PAINTING?

HOW-CARD WRITING OR LETTERING.—
Only field not overworked. Beparate conrses.
Onars is the only practioal, thorongh and personal
B ma. Weite for laree ingorosting FRER. Ont:
WEY terma. T or large inte in at-
alog, "THE DETHOIT SOHOOL OF LETTERING,
Dept. P M, Detroit, Mich.
“Oldest and largeat Bohool of its kind."

Start a Mirror Factory

There is easy work and big profita in this trade for
some one in every town. The price of a new mirror, 18x
i, at most any atore is 82.00 to 5,00, You can silver
a glass of this slze for 20 cents. A moment's thought
will show you the immense profits,

The expense of going into this business is but a trifie
d4a you have no machinery or tools to buy. The neces-
sary chemicals may be obtained at any drug store and
you can do the workright at home in your own kitchen.

We have gold our renowned processes for years, hun-
dreds of them, for §1.00 to §2.00, and they are worth the
money.

Bpecial Prlca now 50 ecents [for a short time only]
if yvou will return this advertisement with your order.
E L E C T R IC R AI LWAYS e also tell you, Free of Charge, how to Embosa,

Grind, Foil, Gold Leaf, Frost, Chip and make Imitation

Dynamos : Motors : Cas Engines Stained Glass. How to Transfer Photos on Glass. How

= to Bore Holes In Glags and Cut Skylighta. All the above

and more for the small sum of 50 cents. Money back
if you are not pleased.

G. L. PATTERSON & CO. Dept. 1. CHICAGO, ILL.

J —— = -FPU[.[: VoR 30 - . e 3 ; o
Complete Working Models, also Oustings and Parts. Every. LBAT ATIUED FOR___ L= = _
thing for the Amatour Electrician, Bend for gnm]mur% WER_ELESE“ TEI_] EE?#PTHEE'?TL?E- 'p..ﬁ?-r.".':.“u:: "iTI'::-“ui'E'EFEEL
apark, §. L. Oalasler Tobe He; Tohmeted, fowreld, gus-isal N -
Tha GARLISLE & FI"cH cu., lr:!'.' ---11:,.&.!::-: Comby, Voli= Ammmeter, with lusibar case, i-'l.'-';= Tub=lis Heatch-Light, §1.10;
282 E. Clifton Ave. Cincinnati, Ohio Puckia Wlaah Light Be. | Haw Ehre, Cots

ELECTRG} INPORTING C., 87 Warren Bireel, Kew York.

Please mention Popular Mechanies when writing to advertisers
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BOYS
“Mechanics for
Y oung America”
Tells How to Make Things

Reprinted from the Boys’ Department of Popular
Mechanics. Fully Illustrated. Instructions are
‘“Written 80 you can understand it.”

25

Cents

25

Cents

CONTENTS

How to Make a Paper Boal....ccisasiasaassisaas
How to Make a Earrel Boat. .. .ceecssseansssasss

How to Make a Water Wheel....... i
How to Make Your Own Fishing Tackle........
Temporary Camps and How to Build Them..... :
Permanent Camps and How to Bulld Them......
How to Build an Imitation Street Car Line.....
How to Make a Water Bleyole. . voveeennienencass
How to Make a Miniature Windmill. ............
How to Bulld nn Ice Boft...covcesaenrenas W

A Novel Burglar AlBIM...iceivcnisssssnsisssnnns
A Mechaniceal Ventriloguist and How to Make It.
How to Make a Boot-Blacking Cablnet..ccvueen..
Renewing Dry Batterles.....cccveccsscsnnanssnnens
How o Make Water Motors. .oveveveivinnnsanans
How to Mnke “Antigue” Clocks from Up-to-Date
Materluls!i-F!!lllillilI-i ----------- A EE AR EE R
Lettering a Clock Dinl.......... R e e ST
How to Make g Windmill of One or Two Horse-
{POWET arseeween s e T A A
How to Make a Trap for Rabbits, Rats and Mice,
How to Make 8 S8mall Searchlight..........cvues
Kitea of Mahy Klnds and How to Make Them—
I A o T s e e b e 2
How to Do Ornamental Iron Work........ M
Ornamental Metal Guards for Open Fireplaces.,
How to Make a Propelling Vehiele........coov...
How to Make a Water Telescope. ...cvevieenrenes
How to Mnke Paper BalloonS, ceveeuweee s o
How to Make a Hectograph. .oviesie.ons. es s
Useful Articles and Ornaments Made of, OId

Blcycle Parts .........co000s R b A
Devices for Winter Sports—How to Make and
JOE DN i e e s e
Coasting Sleds, Chair Sleighs, Toboggan Slides
and Bkis

How to Make a Baggage Carrler for Bicyeles....
A Water Candlestiok. .. ...covceiioccrsnnnsncs
Boys' Hand-Power Anto—How Made........
How to Make a Pair of Dumb-RBells.
How to Rid Your Yard of Cats
How to Make 80 ERBOL. . .voreuresnsvorsnrshasses
To Light n Gaslight Without Mnatches..........
Things a Boy Can Make Out of old Bicycle Parts.
How to Moke a Wind Propeller. ..o er o vennnnnes
Photographing from a Captive Balloon...

How to Mnke o Simple Burglar Alarm, oe.eeses
100 Pages— 201 Cuts

Sent postpaid on receipt of 25 cents, or order
from your newsdealer.

Popular Mechanics,
_I't_rnrnll Building, - = Chicago

CRCR

------ AR EEEEE RS

Hars you wrs, boys. & melalllos pin off Fary Orasdps,
beastifully ssamslsd s selorn.  Ewvaryens will soliss

Fox 1 oen paur lagsd aod 057 bo gt & choser beok oi . AN

you bavw o de b8 b6 praim A balb--Fory Orasdps will fSslsh ihs

GRANDPA’S : -5 lomme
4 of water il sver the inguls-
- fudve oma. WM W fesk.

B Gresient  joke oui. ses  to-day, ommdl  Fesl &l pemr
Primnds. et pratpaid Fir 15 sonta, sr Faay

B Oriadps snd Hooligas both for 25 semie, LlTEST
itk #Ur Gvally catalogus of DArgaind,

AMERICAN SUPPLY CO. "
634 E. Minnshaha Street, Si. Paul, Mian.

*122 Each
and Civil War Relics and
Qurios for Cosy Corners
And Dens - H H 1

WRITE FOR CATALDGUE

Walsh’s Sons @ Co.

297 Passaic St., NEWARK, N. J

WHEN

IN SAN FRANCISCO

YOU CAN ALWAYS GET

Popular Mechanics

and ita books, as well g8 back numbers,
and any other book or periodiosal you want,

ROBERT C. ROSS, 1203 Market Street, "Friscor

Combination Prairle. Whistle.

* ¥ou can imitate any bird or animal. Astonigh

F‘mrfﬂlndl by making them belleve you are o

sntriloguist. The instrument is concealed n

ihe roof of the mouth and detection is im fhls.

If lsdles are near imitats 8 monse and see them grab Fakirta
and climb a chair. Boys, if like fun, get one. Frice 10 eenis
with full directions and our big bareain catalog FREE. dfdress,

AMERICAN SUPPLY 00., 534 Minnehahs Strest, 8t. Panl, Minn,

LEAHRNED BY AXY MAY Ot BOY AT HOME,
Emall cost  Bend to-day 2e. stamp for particulars and proof.
0, A. SMITH, Box 8, 2040, Knoxville Ave., PEORIA, ILL.

Feor mmagueiiiing, giethig
Tight storkin, snd other swparis
manin, wiih kiy Mot cloing and
breaking UbE TOITENA ; gewlen
ok a wel or dry

Experimenting 771
Electro-Magnets | =
25C. 5
Postage Tu,“\'-_i;::...._ _ o =
Catalogue N ————

e N —

ARTESIAN ELECTRIC CO., - 744 Artesian Ave., CHICAGD |

FIGHTING ROOSTERS

Mystify and amuose your friends.
Thess ara 2ecrappy game roosters
with genuine feathers; they fight to
g finish, and are always ready to
fiaht. Tho secret of their move-
ments s only known to the oper-
ater. ill lnst & lifetime. llom
pair, 3 pairs for 5o, Poat paid with

povelty catalogand a surprise premiom free with every n!lla;-
W. H. R & CO., 739 E. 4th St., 3t. Paul, MNiop-

Please mention Popular Mechanics when writing to advertisers



' EVERYBODY has heard of

the WHOLE DAM FAMILY.]

7 We will send this plcture by

| mail, size 7 by 15 inches, for
25 cents in stamps or
silver. We send 6 of them
for a dollar bill. The funniest
picture out., 100,000 already
sold. This is the original
“*Dam Family'" which has
been imitated and copied but
never equalled. Can offend
nobody == A good, wholesome,
funny picture that is bound
to raise a big laugh wherever
shown, Address

Buv One 314-Volt

LAMP ancl BASE mailed post-

paid for 25 cents. 4 for % cts. Lamps 20
cts,; Bases § cts. Get our Calalag —if's FRER

SMITH ELECTRICAL WORKS

9 PARK PLACE, BATAVIA, N. Y,

COUNTRY HOME LIGHTING

Made effective, ensy and B to 75 par cont cheaper
than kerosene, gas or electrio lights by using oor

BRILLIANT

Head Light ﬁa{::)line Lamps

Theyr can be used anywhere by anyone for
any purpose, business or house nse, in or ont
door., Over 100,000 in daily use during the
Inat 8 years. Evﬂr;rlﬂ.mfr paranteed. Write
for P. M. eatalog, it tells all aboat them and
our Gasoline Bystema.

BRILLIANT GAS LANP CO,
42 State St. Chicago, Ill.

The Wizard’s Wonderful
s\, ~ Trick Cards

sea=" A Tull pack of 52 canl with which the mst weaderiful Lrichs muiy

[

e
—_— .L =% be performad,  Many of iha feats sxhibite] mre troly marcslous
= I 7 E A Tate mmd will dafight, sstimish ssd amuse & whole eempasy.  Hear in
=\ M |" = /. =i miznd thei ths Ericks mrs mal doma by lsperdimain o alrght-afc
e T oy Ze—a  hamd, but that ths whale serret [n In the mnds, and tha fend manned
b= '1; .'_'-'-_‘_. bt oz wilh kiby olbst canll. Mo éte hal sver been ab's ie da-

f;-,!‘" T T ppver the seered nnill 1E wos a¥plalned fo them. Thess c=rds can

et T be used in sll casd games, |sterspersing the playieg with trichs

,—f){" T that will stonlsh sverpons. Thess rards sre slways fred, Inter-

= = :.'L:' siting and my starious,

‘:3/_:}, 1 x-\:_‘«,hf;;:: Price, postpaid, 25¢,, or 6 for 21.00.

‘.'_r apll 1. “\. ¥ ;\ The tricks are descritwd in the directions st with mach pack.

UNION H#;GIE&L C0., BoxC 120, St. Paul, Minn.

RHEUMATISM

i any form and culql&mmphinp;fﬁ_:t positively cared within 30 daya,
by our newly patented Magnetic Discs or lm:rneyprumﬁmr refunded.

alled gunywhera £1.00, Write for g descriptive booklet. Agents
wanted, AGNETIC RHEUMATISM CURE CU., Sherbrooke,
Quebee, Canada.

T — Never Fails Sure Pop
T — .
BLACK-HEAD REMOVER
Thialitt]~ device Is o most wonderful thing for persons whose face
is full of blackheads. Bimple and easy to operate and the only sare
oure. B{. placing diroctly over the black-head. then withdra
brings the black-head away. Never faila. Takes them out aronn
the nose and all parts of the face. nt pmtdpald for twenty-five
conts, Other useful articles, Catalogue and illustrated circulars
fres. Agents wanted. Address
H. BURGIE & €0., = Central Bank Bullding, - CHICAGO, ILL.

EVERY BOY
Own Toy-MaKer

It "tells yon how to make n Steam
1?5‘.15 1.3 iphiu (lamera,
ndmm a pe, 80
Elect.rimi n‘lm:hiua. B gah:lnlu
Barstery, an Eloctrio Telegraph,
AL Elmtratrpinﬁﬂnr ratus, &
Talafhﬂe. & ia l-;':;,;o a
Magle nt&rnia.n i i
Bunmfﬂ;mr Ilnid, ranm tllt{?a
TOW a g achnoner;
how to mﬂaﬁlﬁ Balloons,

-

¥ Paper Toys, Masks, Card Racks,
o 4 Toy Housea, Bows
“;?imwﬂum, dlings,

2t n
Btilts, Fishing Tackle, BEabbit and Bird Traps, and many
other things, and all is made so plain and simple that any
boy can uamfimakn anything desoribed. The whole is il-
lustrated with more than 200 handsome illustrations. This
is & great book and yon should not be without ik~ Frice
only 10 cents, postpaid, 3 for 25 ¢ents, Address

WESTERN SPECIALTY €0.,  Dept. I, St. Paul, Minn.

“CURE YOURSELF
BY ELECGTRICITY”

New Book—Illlustrated from Life—
Sent FREE to all who write.

Write to-day for our new Free Book — “Cure Yoursell by
Electrlelty "—Illustrated with photos from life, Bhows how the
New Home Batterles cure Kheumuptlem, Neuralgla., Lum
Neadache, Insomuin, Constipation and all nerve affections an
digeases nriging from slugglsh cirenlation; also how they afford
elecirle baihs and besuty massage without cost at home.

THIS

EXPRESS
PREPAID
Every Home Should Have a Home Battery.

Wesend our batter!ies Prepald withont a cent in advance { prices 81.96
and up) and allow 10 IAY B’ FREE TRIAL, Write for our Book

DETROIT MEDICAL BATTERY CO.,
462 Majestic Bldg., Detroit, Mich.

Flease mention Popular Mechanics when writing to advertisers



gne National Lines of Helic=u ||

NATIONAL RAILROAD OF MEXICO
MEXICAN INTERNATIONAL RAILROAD
INTEROCEANIC RAILWAY OF MEXICO

|| MEXICO’S GREATEST
RAILWAY SYSTET ||

All Year Tourlst Rates
and Homessokers”
Excursion Rates

SEMI-WEEKLY
SOLID, VESTIBULED
SPECIAL TRAIN

Dally Pullman Bervice
between Bt. Lounis, Mo.
and Qity of Mexico

BETWEEN

VIA . . .
SLL
LAREDO ROUTE I i muuas and Cily of Mexico
578 Miles Shortest 22 Hours Quickest — IRON
N ... O MOUNTAIN
-] ny roug uliman rvice
The Republio of Mexico abounds in attractions fowr ROUTE
_ Tourist, Prospector and Investor, and the Capital Texas & F'aclﬂl:,lnlarnalfanal.&ﬁreni Norihern
MEXICO CITY LE:nJéh;!aimnal Lines of Mexico
The Paris of America TUESDL‘I’EOEIJE F?n?gﬁsm
is an all-year resort unsurpassed. ARRIVE MEXICO CITY, B.30 P. M.

Average temperature: THURSDAYS AND SUNDAYS

Bummer 63 deg., winter 53 deg. Fahr, INITIAL TRAIN. JANUARY 18

Only line affording diverse route without extra charge. i P::us"r::l R el L

For illustrated descriptive litarature, rates, sleeping car : OBSERVATION, BINING

i reserviations, ete., call on or address b At SFSRDARD. SEEEMNG GARS
o wﬂn;nunn r Agent, EGE‘ mf Ev]'“ : H. C. TOWNSEND
L
A.purudnm “m*m-ﬂi?ﬂnulnﬂ'h i :
Mexico City, Mexlco Chicago, 111,

SAINT LOUIS
ELLIS FARNSWORTH
P B6 Clark St.
_ Chicago, 111.

Limited
California

the most luxurious train in the world,
leaves Chicago 8:07 p. m. daily. Less
fthan three days to San Francisco,
Magnificent equipment.  Electric lighted
throughout.

GHE BEJST of EVERYTHING
“Two other fast trains leave Chicago 10
a.m. and 11:35 p. m. dally, with through
service to San Francisco, Los Angeles
and Portland via the

Chicago & North-Western,
Union Pacific and
Southern Pacific Railways

All agents sell tickets via
this route.
Mustrated booklets on
nEp] ication to

THe WABASH

OPERATES
FAST THROUGH SERVICE
FROM CHICAGO

EAST AND WEST

IT IS OUR BUSINESS TO ASSIST THE TRAVELING
PUBLIC. WRITE US ABOUT ANY TRIP YOU HAVE
IN MIND. WE SHALL BE PLEASED TO BIVE YOu
PROMPT INFORMATION CONCERNINE RATES
ROUTES, TRAIN SERVICE, ETC., AND WE MAY BE
ABLE TO SAVE YOU MONEY.

F. H. TRISTRAM, A, G. P. AGENT, . KNISKERN,
CHICAGO, ILL.
97 ADAMS ST., CHICAGO e T2 7 3

OMAHA, NEB.
oLle

C. S. CRANE, GEN. PASS. AND TKT. ABENT
ST. LOUIS

Please mention Popular Mechanics when writing advertisers



“Want" and " For Sale” Ads. 3 cents per word, pay-
fable in advanes. Replies may be sent to a namber
care Popular Mechanies, and will be forwarded with=-
out extra charge,

AUTOMOBILES.

AUTOMOBILE SCHOOL.—Chicago School of Mao-
toring; the original automobile scheool In Chicago.
One hundred and elghty graduates the past year, to
whom we refer upon reguest. Auntomobile owners,
prospective buyers and young men wantiag to be-
come expert chauffeurs will save a great deal of
money and a lot of worry by studying the mechanism,
care and repair of gasoline automobiles, in our shop,
where all parts are open 8o you can see how the
are made, and how they operate. We glve thoroug
and practical Instroetlon. Competent chauffeurs
supplied. Address, Chicago School of Motoring, Dept.
B., 284 Michigan Ave., Chierago, Il

FOR BSALE-—05 Michigan runabont, a dandy,
$250. Dr. J. L. Caldwell, Rayland, Ohio.

AUTOMORBILES—3$1356 up. A few slightly vsed
machines at prices lower than ever before on ac-
count of heing overstocked. We can positively save
you money on n desirable ear, Youn can't afford to
miss this opportunity. A postal will bring you eom-
%Ic-t_i-_ list, The Starin Company, North Tonawanda,

FOR SALE OR EXCHANGE—Automohile gear.
Address C. C. H., 18 North Front St., Columbus, O.

FOR SALE—3 horse power motoreyele, $70: anto-
mobile, with Tonnean, $300. . R. Baker, Salem, O.

AUTO SBUPPLIES, Ignition Speclalties—Send be
for large catalogue, Read Dr. Dyke's Diseases of a
Gasollne Auto and How to Cure Them, $1.50. Phoe-
nix Auto Supply Co., 3932 Olive st., 8t. Lonis. A. R.
Dyrke, mgr. (We handle second-hand autos.)

GAE ENGINE CABTINGS—Water jacket eylin-
der, bearing plates, piston, ring bushing, fly wheel,
eccentrie, coupling, forged steel crank shaft, bronze
connecting rod, pomps, pluonger, counter welights,
ete.  Also complete Instructlons. When properly
constructed should develop 1% horse power. Priee
complete, £812.00, RBoring eylinder, $1.50. Landis &
Fencht, Toledo, ©.

FOR SALE—Automoblle and Marine 8 H. P. en-
ﬁlnes. $765.00, B. W. Richardson, Peoria Heights,

FOR SALE OR TRADE—A patented mortizse
lock. Good hardware specialty. Have complete
working model. Price right. Address 4054, care
FPopular Mechanies.

SOLID MANUFACTURING BUBINESS—Must
increase capital to fill orders, Party with $10,000
can secure. Interest., Profits large and sure. Only
those of high standing need reply. Address 4085,
care Popular Mechanies,

INVENTORS—If you are an Inventor, send for
our free Booklet B, containing a list of *““What to
Invent and What to Avold;” “Patent Facts vs. Pat-
ent Fancieg:" and “The Inventors' Harvest Season.'
Address Patent Bureau, Popular Mechanies, Journal
Bldg.., Chirago.

START A BUBINESS for yourself. We have
receipts for all trades. Chewing gum, perfumes,
golid perfumes, ete. Star Supply Co., 132 Dayton
8t., Chicago, IlL

FOR SALE—Half interest in paying laundry in
North Dakota. "Will invoice about $1,500; 156% off
for cash. Average $100 per week., Address Mike
Miesel. Mayville, N. Dak.

MONEY IN NOVELTIES—Our advertisers and
readers are looking for good new novelties to put on
the market. They have money for the right inven-
tions In ntility, nmnusement and advertizing novelties,
What have you got that's good? Reach this field
throngh “The Novelty News,” 171 Washington St.,
Chicago. Trial § months, 10 cents.

BLACKSMITHS.

= = e — —

GOOD BLACKSMITHS ARE S7ARCE AND BUT
FEW LEARNING THE TRADE.

And the smith comes first of all professions or
trades. The smith must make the tools first for all
from the surgeon to the safe blower, by using Toy's
Treatise on new steels explaining how to work them
with 75 new methods for working all difficult jobs.
Ten receipts for making your own compounds for
wvlﬂlnf diferent kinds of steel solid. Thermite weld-
ing fully explained; alzo two colored tool tempering
charts; chart A explains all annealing and harden-
Ing; Chart B explains both seientific and plain tem-
pering to a standard. All the above for $1.00. Val-
uable samples free. W. M. Toy, Sldney, Ohio.

EDUCATIONAL.

FOR SALE—Packard Automobile 15 H. P., good
running conditlon, $200: 8 H. P. Fairbanks station-
ary engine, $160; 414 H, P. Olds, $140; 14-In. Pond
lathe, $65.00. Houle Motor Wks.,, Holyvoke, Mass,

FOR SALE—16-ft. lnunch, $110.00; 2 H. P. bicy-
cle engine, $35.00; 4 aunto wheels with 2.-in, tires,
$35.00; new transmission, $25.00; 11 H. P. bieycle
ecastings, $7.00. W. Hoffman Launch & Motor
Works, 1253 N. Halsted 8t., Chicago,

BUSINESS CHANCES.

TO STUDENTS OF ELECTRICITY. A complete
electrieal course at home, containing 30-page Detail-
Book, 220-page Text-Book, 200 Experiments, and over
100 pieces of apparatus. Price, complete, only $5.60,
Catalogue “P"” explains this and other remarkable
offers. Thomas M. St. John, 848 Ninth Avenue,
New York.

MECHANICAL DRAFTING PAYS—A complete
course for 35.00. §100,000 saved to first 2,000 stn-
dentz. Enroll now, American Technical School,
Cleveland, O., Drawer O.

BUSINESS OFFER—Owing to certain reasons I'
will sell outright a money making article for $2.500,
Highly endorged. For particulars write me at once.
Carl Fossum, D. D. 8., Aberdeen, 8. D.

BUSINESS PERSONAL—I have office,

facilities

and eapital, and want good, legitimate office proposi-
tion: could represent manufacturers desiring to mar-
ket product in this section and the SBouth. F. T,

Crump, No. 215 Mutual Bullding, Richmond, Va.

MACHINE REPAIR BSHOP—Consists of two
lathes, two drill presses, 1 planer, 1 shaper and
many other tools. SBhop especlally adapted to manu-
facture of gasollne engines, WIll sell at bargain.
Reason, owner unacqualnted with business. Address,
4062, eare Popular Mechanies,

FOR SALE—Blacksmithing and horseshoeing
stock and tools In rented shop. Address M. Cruik-
shank, Scolon Mills, Tl

T TRADE—I have one thousand shares of Ohio-
Deadwond gold stock: will trade for good motor-
eyele or antomobile. Address 4053, care Popular
Mechanies.

TELEGRAPHY.—Circular free. Wonderful auto-
matic teacher: five styles, $2 and up. Omnigraph
Co,, Dept, J., 30 Cortlandt street, New York.

FOR SALE—Pald up I. C. 8. Clvil Engineering
Courge, including ten bound volumes. Lock Box 428,

Elmwood, Il

BROWNING'S INDUSTRETAL MAGAZINE, a
new publication devoted to the design and construe-
tion of labor saving and material handling ma-
chinery. Ten cents a copy, one dollar per year. Col-
linwood, O.

BTART A MIIROR FACTORY—We teach and
trust you. Sample and particrulars, 10¢ (none with-
out),  Hullinger's Mirror School, Francesville, Ind,

1TF YOU ARE MECHANICAL, you should have
Simpson’s Complete Manuul, which gives useful in-
formation to mechanieal people. Contains every-
thing from circumference of a screw to horse power
of an engine. Seventy-five pages, clear instructions,
and complete tables. New editlon will be mailed
postpaid for 40 cents. Address Simpson Publishing
Cn,, 32 Franklin PlL. Revere, Mass,

OF INTEREST TO INVESTORS—T have 40 acres
of fine mineral land for sale. Good location. Ad-
dress I. W, Mullen, Jessup, Arkansas,

BE A BTRUCTURAL DRAFTSMAN—BIig pay.
Course $10. Enroll now. American Technlral
School, Cleveland, O. {Drawer Q).
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roducing device, applied to any Edison Phonograph,
Eivaa musical resanlts never before possible, send two-
cent stamp for full particulars, Irving Kimball, in-
ventor, 2828 Washington 8t., Boston, Mass

FOR SALE—L C. 8. Complete Civil Bervice Course
{Clerk Carrler); cost $32.00, will sell for $25.00.
Arthur 8. Detwiler, Weadsworth, O.

FOR SALE—Six popular and up-to-date books on
Machinery, Engines and Electrieity. Total, 3,938
pages. Will sell or trade for typewriter. What have
you? E. M. Fellows, Morrison, 11l

TRIGONOMETRY SIMPLIFIED, &50c, ‘“Letter-
ing,” 25¢ Dimensions of Plpe Fittings and Valves,
60c, Address Browning Press, Collinwood, O.

WANTED—A cyanide course in any good corre-
gpondence school. (L C. 8. preferred). Also a
course in chemistry wanted. Address John KEvans,
Dewey, Montana.

PLUMBING SCHOOL—Plumbers get good wages.
Few months' complete eourse; makes you mﬂe?e:]-
dent. Practieal School of Plumbing and Heating,
Minneapolis, Minn,

FOR SALE—Electrical Engineering Scholarship
in the International Correspondence Schools. Com-
plete set of books. Address 4060, care Popular
Mechanics.

P e e ¥ o e e e L. o

FOR SALE

SALE—10-in, screw cutting lathes at whole-
mﬂ'?%mn tonls. Send 10 ecents for set of Magic
Rolls to Tibbetts, Putnam, Conn.

B—0dell swriter for $7.50 cash:
ﬂth?HfrnEi# I‘IIn-:'tnr}F; ngf%r used; partlenlars for
stamp. G. L. Patterson & Co., Chlecago, Il

FOR SALE—$1,000 eash will buy new, high-
speed motor airshlp, ridden by me several exhibits,
New York and Texas. Patent portable gas works
ineluded. All good condition. Any size airships or
gas balloons built. Several light weight gasoline
motors, cheap, 1, 2 and 4 eylinder, and 2 and 4 ryele,
Carl E. Myers, Balloon Farm, Frankfort, N. Y.

ments; cost $140.00, will take $100.00.
ters, Walworth, Wis.

FOR BSALE—A bargain, one new centrifugal
pump, 5-ln. discharge; capaclity, 1,800 gallons; price,
E60,00; will exchange for lathe or marine engine.
Wm. Diel, 901 N. Graham 8t., Charlotte, N. Car.

H. E. Wal-

FOR S8ALE—A Victor talking
new; cost $35.00; a bargaln.
mare, 8. Dak.

machine, nearly
H. H, Hodges, High-

FOR BALE CHEAP—Fine machinery and tools
for wood and metal working. Listed page 1287, De-
cember issue, addresa 1257 Popular Mechanies for
full particulars. Wood turning lathe, Barnes for-
mer, power amd foot power mortising machines, all
metal planing machine, 20-light dynamo, drill press,
and many other things stHl on hand, Write for
special prices on all or part of any lot or single tool,

TO EXCHANGE—WIll exchange Smith Premier

typewriter for good motoreyele. Box 2374, North
Tonawanda, N. Y.

FOR SBALE—S8eries telephones at $5.00 each. Only
a few left. Stamp for particulars and deseription.
Bmith Eleetrical Works, % Park plL, Batavia, N. Y.

ELECTRICAL SUPPLIES—Yes we sell
Send for list. Cassell & Co., Evanston, T1L

FOR BALE—4x5 folding camera.
price $6.00.

them.

f Good as new;
John Welter, Upper Sandusky, Ohio.

FOR BALE—Blue print working drawings for
13-16x% single acting high speed steam englne,
Type vertical self-oiling center erank enclosgsed erank
case, plston valve, Just suited to the wants of the
Junior. 25 cents in silver and a two-cent stamp

brings it postpaid. B. R. Wicks, Bridgeport, Conn.

FOR BSALE—14-ft. gasoline launch,
$75.00: motor cyecle, $65.00; 1
rine engine complete, $50.00.
S8and 8t., Peoria, IlL

FOR SALE—Elegant Brunswick-Balke billiard
table, In fine condition; used but little in residence;
price, §$125.00. For full particulars address 4057
Popular Mechanies.

1% H. P.
14 H. P. gasoline ma-
Robert Callender, 213

FOR SALE—Small machine ghop, Including lathe,
milling machine, gas engine, speed lathe, saw grind-
er, forge and full equipment of toolg, all practically
new. Addregss Room 30, 86 Washington St., Chicago.

. FOR BALE OR EXCHANGE—Willard 2 H. P.
vertical steam engine; fine conditlon, $20; plating
outfit; exchange for 10 to 20-light dynamo. O. V.
Simpson, Hersman, Il

FOR SALE—One camera, 4x5, with developing and
printing outfit, and extra portrait lens cheap. Price
of all $16.00. Write for description. Address 4056,
care Popular Mechanies.

FOR SALE CHEAP—Barnes wood turning foot
power lathe. Swings 12 inches by three feet. Bought
from factory last December. First-clags condition.
H. . Launer, 213 Fourth St., Evansville, Ind,

FOR SALE—1,000 steam and water gauges at
$1.00 each. Send for lst to J. L. Lucas, 2 Fox 8t,
Bridgeport, Conn. :

FOR EALE—Eewa:rnl 2 ﬁwr. P. ggl:asuunaﬂeugimésinﬁ

ry stande: lot of gasoline engine castings; 1.
e'P'I.Melrmz1:1.-Inr: motor, J. F. Schultz, Box 176, North
Chieago, IlL

FOR SALE—Small row-boat with center board
and C:ﬂsu- canoe. For partienlars address 4051, care
Popular Mechanics.

FOR SALE OR TRADE—Mackinaw sall boat,
earvel bullt, 2814 ft. by 81 ft. beam; cost $350, and
was bullt of first-class material by day work; used
only two months everything in first-class condition.
Reazon for selling owner must leave lake. Will sell
cheap or trade for anything of equal value. No.
2055, eare Popular Mechanics.

FOR SALE—Foot power screw cutting Iathe.
Write Prof. Kelly, Romona. Kansas,

FOR BALE—Beautiful mahogany sideboard with
full equipment of cut glass decanters, glasses, silver
mixers, cards, chips, cigar case, ete, ete., for den or
dining room. Cost $200; price $75.00. A great har-
gain, TUsed only a few times; absolutely as good as
nﬁw jtn every respect. Address 40568 Popuolar Me-
chanics,

WANTED.

DRAFTEMEN WANTED—We have positions

now open for draftesmen. Call or address Western
Electrle Company, Chicago, III.

WANTED—A second-hand engine lathe, 8 ft. bed;
not iess than 16-in. swing. Mnst he fitted with
crogs compound rest amd hollow spindle. Give full
particulars to O. «l:irhal;,!nf.'r+ Jr., Medford, Wis.

WANTED—Good Ey‘to 11-in. foot power lathe,

cheap. State conditign. L. J. Hedderich, Flora,
Ind.

WANTED—Secondmand shaper, 14 to
stroke, or a small planer., good condition,
Capoli Button Works, Lansing, Ia,

WANTED=Locomotive, statlonary and alr broke
books. New or old, single eopies or by the dezeo.
Also valve motlon models. Address 4061, care Pop-
ular Mechanics.

16-Inch
Address

FOR SALE—Gasoline engines and castings a com-
plete set of castings, material and drawings for a one-
horse power engine that ean be finished on a 10-in.
lathe: makes a fine motor for all light power fmr-
poses: write for cirenlar. John W. Gardner, 10356
Goodfellow Ave, St. Louls, Mo,

FIREMEN AND BRAKEMEN on Illinols and
other railroads. Experlence unnecessary., Firemen,
$100 monthly. Brakemen, $80. Promotion to gi-
tions paying double. State age. Send stamp. ame
position preferred. Railway Association, Department
174, Ieabella Eldg., Chicago, IlL
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§SEPARATOR.

For $19.90 we scil this high
D I s v
; pounds pér hour.
Gmmn&erddtge ual ::{l ‘%ﬂﬁl
=1 eeparators offered by others a
| Our Economy Cream Separator, guar-
antesd the very best cream separator
madein the world fss0ld by us &t one=
thlrd. ihe price asked for any other
high grade machine, and on it we
make A WONDERFUL FREE OF=
FER We will place the E.cnnunur
in yvour home for a sixty-day
free trial and test, and
B don't find It the closest ahim—
ming, easiest running, easiest
cleaning, test :apn.m}-
separator, In every way the
wr;lr besat separator ma mha
Fhis great free ’iﬂl:f'“‘“nmfa
} ETCa L5 ofler
Bonartir Oataboge. Wilte
\ ue rite
¥ & wusa letter or a postal today
* and say., “Bend meyour Free Cream
Separator Catalogue,’’ and the com-
e plete book, showing large illustra-
ons and descriptions of our entire line of cream aepara»
. our astoniahingly low prices, our sixty da
trial offer, liberal terms of payment, our $1,
lenge to all other separator manufacturers, wundmul
formation on the advantages of & cTEAm separator, &v
ing wlu -Eu to you ‘ny return :maﬂé free amd :;‘:‘at

You'n
'I'IIIS 'COUCH FREE. "6

ﬂﬂifullll:hﬁ-lnot
free, or your choles
hundmﬂa of other \ru usble arti-
Write now, sure, and get all our wonderful cream
rltnroﬂ‘n'l. imﬂm. -ndthil big freecouch

sms, “ROEBUCK & CO., CHICAGO.

WANTED—Mechanical salesmen to handle terri-
tory for sale of new boiler room device which sells
for $60 and pays for lteelf in a short time. Great
labor saver In beiler room. Every engineer wants
one when he seeg . An unusual opportunity for
good men, Address 4059 Popular Mechanics,

WANTED—If youn have anything im light metal
manufacturing, jl:rh or experimental work, write me,
Lowest prices. Schwabe & Loeven, 71 W. Washing-
ton St., Chicago.

MISCELLANEOQUS.

“THE NOVELTY NEWS'"—AN IDEAL I1LLUS-
TRATED NOVELTY TRADE NEWSPAFPER. Es-
pecially valuable to Manufacturers’ Agents, Manu-
facturers and Dealers In Novelties, Mall Order, or
anyone desiring to keep In touch with all kinds of
money-making novelties. Trial 3 months, ten cents.
“The Novelty Newa Co.,” 604, No. 171 Washington
8t., Chicago.

ELECTRIC FLABSH LIGHTS, 60c; electric
motors for experimental purposes, $£1.00; batteries,
18¢; minlatore electrle lamps, 25¢: 1 h, p. motors,
any voltage, guaranteed for one year, $40.00. We
sell all kinds of coils at lowest prices. Watt Elee-
tric Co., 558 W. North avenue, Chicago, I1L

AUSTRALIA—Manufacturers in the United States
Intending to sell goods In Australla should subscribe
for the Journal of Commerce, Melbourne, Australia.
Frice, $1 per vedr.

TRICKS AND NOVELTIES—Write for prices.
Morse Nov. Co., 20 N. bth 8t., Newark, O.

FOR SALE OR TI2ADE—One Na. 492,009 Im-
proved double disc: also No. 491,167 Broodeast.
Write what you have In exchange. Inclose stamp
to Insure reply. Box 146, Horieon, Wisa.

Wanted

Let us know what you want
to buy. If you are in the
market for any machinery
metal working, wood work-
ing, electrical power equip-
ment or supplies, fill out the
blank below, or write us
stating specifically what you
want and we will publish
your requirements free of

charge in the MODERN MA-
CHINERY DAILY NEWS.
Write us at once and re-
member all that it costs you
1S a postage stamp and the
time to write. Give sizes,
specification and full partic-
ulars when possible, regard-
ing your needs.

Modern Machinery Daily News,
1333 Security Bullding,
Chicago.

RN sracv it siis S R e e
Gentlemen;
I am,or we are in the market for, and
would be pleased to receive guotations from
rcliable manufacturers on the following:

--------------------------------

-------------- HAEEEEEE R AR

CAMERA AND OUTFIT—For sale or exchange,
4xb Delmar; excellent condition; $6.00. Clark G,
Hiatt, Strasburg, IlL

ELECTRICAL SUNDRIES

A full ine, low prices and prom t shipments. S8end for our monthl
price-list of EL ICAL SUPPLIES and SMALL MACHINER

RUSH ELECTRIC WORKS, Masonic Temple, CHICAGO.

CUT OUT and mail the above to
Modern Machinery
Daily News, which publishes your

requirements free of charge, Security
Building, Chicago, 11l

Please mention Popular Mechanics when writing to advertisers



lEXPANSIVE BiT=48°

HIS well-known Expansive Bit has made
for itself a reputation that is second to
none. Made from the highest grade tool

steel, finely polished and finished; carefully
tested and I.’uFl:s;r guaranteed. Each Bit is com-

lete with two cutters and is adjustable to cut
intermediate sizes from % inch to 1}¢ inches,

We_Manufacture_the Celebrated Wivanco Tools.

If you have not used them,do it now and yon will be
surprised at the saving in cost and the satisfaction de-
ri red from using tools of high quality.

Our New 600 Page Catalog No. 90

will give you full description and prices of the different
sizes of this Bit, together with the extra cutters, also a
full description and prices of our complete line of tools,
work benches, etc. Write for it to day. Prices lower
than ever. Express and freight rates are cheaper
from New York than any other city in America.

Oldest Mail Order House in America. -

Est. 1816

WHITE, VAN GLAHN & CO.

30 Chatham Square, NEW YORK CITY

“Chicago” Lathe Dog

H_i_lnd Drill Holder B

A first-class combination tool for use in me-
dium and light machine work, Will prove a
! time-saver on all work

Designed
and
Invented
by
Andrew
Krus
of
Chicago

The tool 18 constructed so
as to change instantly from
a lathe dog to a drill holder, :
and can be used onall classes
of work, whether taper or parallel; eliminates the
neceesity of usinganew dog for ecach plece of work.
The tool willbesenton trial toany responsible firm.

Manufactured and For Sale by

ANDREW F. KRUS @ CO.
943 Elston Avenue, =~  CHICAGO, ILL.

NEW Ulmversal o{uaic

Made in Three Sizes
No.1l 6 inches - 80.65
No. 2 10 inches - 1.00
No. 8 13 inches - 1.50

AT e [ s(+13 2] &

0000000000000000

c g LURARAY

343313, % 3

ALWAYS  READY

Nothing tobe ad-

nsted. Made of

he best steel and
of light welight.
Absolutely true.

Combination Tri,
FPiteh-Cut, Hip
and Valle Cutand
Mitre qUAaTre,
drawing circleas,
ganging lumber, oc-
tagonal cuts, ia}r-
ing out a mortise
and tenons and
innumerable

other pur-

088
Patented P

May 13, 19002,

Sold by
all first-class tool dealera.
THE DUBY 2 SHINN
MFG. Co.
Incorporated
No, 34 East Twenty=Ninth Btreet
NEW YORK CITY

“Yankiee” Tools

The newest, cleverest and most satisfactory in use,
and the firet io be offered at so reasonable a price that
every up-to-date mechanic could buy toola of thelr
guality and character. Other Lools are very good tools,
but, *Yankee" Tools are betier, Sold by leading dealers
in tools and hardware. Ask dealer 10 8ec them.

ﬁﬁm

Eatchet Screw Driver No. 10 and 11, (8 Sizes.)

i)

Ratchet Screw Driver No. 15. (4 Sizes.)

ﬁmﬁlﬂ_

Automatic Drill No. 42.

Mm@

Reclprocating Drill No. 50,

Our “Yankee Tool Book™ tells all about them.
Sent free on request by

NORTH BROS. MFG. CO., Philadelphia, Pa.

Flease mention Popular Mechanics when writing advertisers



auromaric SOUREW-DRIVERS

In buying any tool, and especially Automatic Screw~-Drivers,

QUALITY 1s the first and most essential consideration. Naw.,
our Catalog No. 7 describes JUST WHAT YOU WANT, and
EVERY TOOL OF OUR MAKE IS GUARANTEED.

Write for Our
Catalog

TO-DAY
COODELL-PRATT COMPANY, Greenfield, Mass.

- = =, = ———

GAS OR GASOLINE POWER

When produced by an I. H. C. Engine is unquestionably the best and most economical power obtainable

Every manufacturer, shop or mill owner, or power user of any kind iz interested in the cost of power:
for ordinarily it represents the burden of expense in his business, The cost of power from an I. H. C-
Gasg or Gasoline Engine, however, is re-
duced to the minimum, only about one-
tenth of a gallon of gasoline per horse
%?‘H’Er per hour h&lﬂf consumed.

ith an I. H. C. Engine there is no delay
in firing up —no waitlng for Bteam.

IT IS ALWAYS READY FOR WORK
AND IT ALWAYE WORKS

S8implicity in design is a strong feature in
the construction of the I. H. C. Engine.
Thus it iz possible for any person with
ordinary intelligence to operate this
engine, It is 8o simple that it does not

require an engineer —additional evidence
of ita great economy as a power producer

over the steam engine.
EAVE MONEY, SAVE TIME, SAVE LARBROR

by using I. H. C. Gas or Gasoline Engines,
for any purpose requiring power within
their rated capacity.

I.H. C. Engines are made in the following
gtyles and sizes: Horizontal, Stationary
and Portable—4, 6, 8, 10, 12 and 15 h. p.
Vertical — 2, 3and 6 h. ;;
Our catalog explaining the advantages derived from the use of I. H. C. Engines will be mailed upon

request.

International Harvester Company of America
(Incorporated)

No. 7Q Monroe Street, Chicago, IlL
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Everybody Needs An Accident Case

Do vou know how to treat a ent ora brojge, or how 10 relleve a
palnfal seald ? Have you the applianeces and remedies at hand ?
Are they pare and antiseptic?

THE U. S. EMERGENCY CASE
eontalng 18 articles, Ineluding bandages, dressings, ointments, plas-
tere, absorbent cotton, selssors, Pirst Ald Hugidbook, ete., all in &
¢u:1l|a-.1.-]'1. metal case, and the price s ONE DOLEAR, expross
prepaid,
It after examination youlare not entirely satisfied, we will cheer-
fully refund the money,

Large Size, for Workshops, Offices. Mills, Etc., §3.60

U. S. EMERCENCY CASE CO.
25 Weaver Building, Utica, N.Y.

or HATCH & BRITTIN, Wholesale Agents, 7000 Flatiron Building,
New York

ENIC civilization knew much
about Water Motors and
their uses, but we can teach the
old Greeks a few things.

! A LITTLE WONDER
8= WATER_MOTOR

3 Y

".E'#;" will delight you with its
Faucet many uses. It attaches
IR?IV,% directly to your threaded

water faucet in a jiffy.
Our Universal Connec-
tion will fit it to any smooth faucet.

Do vou want your Knives sharp, yvoursilverware
and cwutlery clean and bright? Do you want an auto-
matic bottle washer which will ¢lean bottles,
tumblers and chimneys in a moment? Lo you
want vour kitchen eoel in the coming hot weather? Do
you want your sewing machinecr meatchop-
per, or other light machines to raan themselves?

Then vouneed a LITTLE WONDER, and need
it badly. Cost is only $4.00, Our motors are afzoletely
gwaraitesd.  We cautiom you, however,
againstseveralcheap imitations which
copy our catalogues and claims. Weare
the ploneers in this line and can refer you to thousands of
eased customers. Send for our attractive booklet. It's
"KEE, and will interest you.

WARNER MOTOR CO.
Dept. 14, Flatiron Bldg., New York

Manufacturers of Water Motors, 1168 t0 10 H. P.
Water Fans and Accessories
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WONDER GASOLINE ENGINES
FOR 1906
ENGINE OF FEW PARTS

Has only one-
third the parts
found in other en-
gines. The strong-
est, simplest and
best engine on
carth for the mon-
ey, in fact so
simple a child ¢an
_ operate them.
i n | B Two cycle, jump
: o\ spark, no valves,
gears, etc.

We manufacture
engines for any
purpose, both ma-
rine and station-
ary, up to b

. P.

3 H. P. Single Cxlinder
& H, P. angle C}']indcr

THE

115 H. P. Single Cylinder
3 H. P. Double Cvlinder
& H. P. Double Cylinder

Prices and terms will surpris® you, - A fine agency propaesition
SEND FOR CATALOGUE

THE R. M. CORNWELL COMPANY

408 S. SALINA ST., SYRACUSE, N. Y.

NEW YORE OFFICE: 1132 PARK ROW BHLDG,




