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THIS IS THE NEW

Alton “Inverto”
GAS LIGHT

A Shadowless, Pure White Light
All the light is thrown downward

The Alton ““Inverto’’ gives six times the light and cuts your gas bill
in half. The best Inverted Gas Light human ingenuity can devise.
Handsome in appearance, durable in construction, economical in use.
The Alton ‘“Inverto’’ is adjustable to any Gas Fixture.

Send $1.50 for a Complete Sample. Express Prepaid

AGENTS WANTED in every city or town where gas is used.

IALTON MANUFACTURING COMPANY

1163 St. James Bldg.,, NEW YORK CITY

—— N N — C— — —

Founded hy Mathew Carey, 1745, ] .
A House in toweh with Three Cenlurics, The BESt Amerﬂ:aﬂ B'ﬂﬂ'k on
THE PIONEER INDUSTRIAL PUBLISHERS

o P INDUSTRIAL

HenrY CAREY BairD & Co.
Industrial Publishers, Booksellers and Importers AL COHO L
810 Walnut Street, Philadelphia, Pa., U. S.A.

= Our new and Revised Catalogue of Practical and B}, F_ B WRIGHT

Seienlific Boulks, 54 pages, seo.  Maveh 1, 1907 ) Catalogue
of Chemical ?‘rrJ‘r{rmIru;mreri Hrm:rr'rn" e un'ecn',aj%.hj:f:; 1,
1a0s (New and p-to-Dhated: o Catalogue of Books o i
j!r;u‘iﬂtr{.ﬂ!. M iming, Prospecting, Minervalogy, G eologn, This is a Pla,ln' practical handbook
Asriaying, Analysis, ffr'.i;! F';rmi'umntrrr_f Monkis om H‘Errm} on the manufacture of Alcohol and de-
and the Steam Engine, Machinery. ete.; a Calalogue i naturing for industrial purposes, from
Bonks on Sanitary Scienee, Gas Fitting, Plumbing, ete.; i : I b

and onr ather Catologues and Cirenlars, the whole corver- Pnlatqes. Grain, Beets and other
ing every hranch of Scienee applied to the Aris, sent free waste farm 11["‘31[“‘15’.

ur]r-rt _friqha;r_f Wim;ﬂiufr Frrrrrrun one tnany part of the world
who will Furntsi dms aadross,
Second Edition, Now Ready,
Catalogue of Chemical Technology Contains Nearly 300 Pages,
and General Chemistry

dth 60 illustrations an ates, giving

Onr Complete Classified Catalogue of Books on Chem- :Jiltlt ::" Americ . an‘_i 11:‘].:11'.!'_': ; BIVILE
feal TF‘H‘I!“I.'II“H'F and General t']ll'illii‘tr:ﬁ' arranged under the “i" atest American ]_" wetee .H.I'IE] ma-
f':~II|u"-"-'iti:.=.' lmiulls . i-‘u'!l:i:i. ilkuliw.‘u?il ?‘ﬂilj; li"w‘r;m'm Hrll'-\'-'- chinery. Al=so valnable U. & formu-
ng, Clder, Distillation, Fermeutation, nuors, Freserving, tam Alo il £ i
!\rﬁu-ga.r, Wine: Brivks, Cernmics, Glass, l-l"ur-:'l-lairh Pottery s IHHT Free Alcohol Law and its Amend-
Cement and Conerete; India Kubber, Gutta Percha, Glue, Ink; ments.
Leather Manufacture; 0118, Fats, Waxes, Paints and Varnlshes;
Paper :.]Nmfmitnr:-, Fihres; E;rrfu.:im-r_v: in-tsip and (gnﬂlvs'
Swgrar, Starch: Floor, Baking, Bread, Conlechionery; Aencra
R[ll‘fi-rpn['ﬂ anil Receipt Books, General C]wm!ri'l:r:h'.I!if‘lli*llllrﬂl Stnt pnﬂpaid on rﬁﬂtipt ﬂf $1 -00
Arithmetic, Caleulation, Tables, ete, ) Chemical Analysis; Inor-
ganic Chemistry: Organle Chemistry] Electro-Chemistry

Addenda. Senl free to anyone in any part of the world
who will gend hiz address, SP N & CHAM BERLA[N

HENRY CAREY BAIRD & CO.
Industrial Publishers, Dooksellers and Tmporters 123 P. M. Limrt}.r St. New Yurk

B10 Walout Street i Philadelphia, Pa., U. S, A.
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Never Such Book News as This

THE NEW AMERICANIZED
ENCYCLOPEDIA BRITANNICA

CONDEMNED TO BANISHMENT from our Market,
BIDS: FAREWELL to the American People in the
MOST SENSATIONAL SALE OF OUR TIME

Publication must cease at once. Entire publisher's stock now
on hand to be cleared with the utmost rapidity at less than

ONE HALF THE PRICES AT WHICH OVER 250,000 SETS HAVE SOLD
A SALE TO MARK AN EPOCH IN BOOK HISTORY. AN EVENT WITHOUT EXAMPLE

%$1.00 Secures Complete Set— -
Sent Free for Examination '

15 massive volumes,

sumptuous binding, 10,000

double column pages, 100 superb maps,

37.000 blographical references, hundreds of
illustrations, colored plates of the rarest beauty

Questions of international copyritht have been decided apainst the American publishers. The greatest, most
valuable and popular of all American book publications must end its marvelous and unparalleled career of success
immediately. A temporary arrangement has been effected by which the publishers of the regular English edition who
have secured absolute control. permit the selling of all sets that are now bound and can be marketed at once. In this
great crisis the American publishers turned to us as the one house in America whose gigantic resources could grapple with
the situation. We purchased the entire stock at our own figures and now offer them at prices absolutely without prece-
| dent in this country.

The sets in cloth binding we offer at $37.0¢: in half morocco at $46.00. When these are sold you CANNOT Pop.
AGAIN BUY this popular Americanized edition AT ANY PRICE. The new English edition, now being Mot
prepared, will cost you $150 and $200. FOUR TIMES MORE than our ciearance prices. Oct.

SIEBEL
BUY NOW WHEN YOU GAN SAVE S0 MUGH --- THE CHANGE WILL NOT GOME AGAIN /cooeea co., |
N

THE GREATEST OF ALL ENCYCLOPEDIAS. This menumental work 15 fn a class by jtsell. Tts supremacy ow York
has never becn questioned.  What Napoleon is amony soldiers, what Socrates is among phitnmphprg, what Raphael is among Send me for exs
artists, the New Americapized Britannica is among encyclopedias—beyvond all comparison or competition. The most profound aminatlon, prepald,
and brilliant thinkers of the world have weitten its articles. Three hundred of the ripest scholirs in America have revised a complete set of the

i every word and line, added, condensed and improved and broughtsall information up to the very latest date. It isa New Americanized
home university, a college education, a huge library. It covers the entire range ol human discovery, experience. Encvclopedia Britannlca
knowledge and achievement, in heil morocco h‘q:tiu

SENT FREE FOR EXAMINATION, If you will sign and mail to us the accompanying coupon, at your closing ot price o

$46.00. 1f [ should decide to
purchase [ will sead you §1
within five days afeer ‘.'l!l:\é‘lpt of
goods and $£2.50 per month  for

we will s=nd, while I!!LE-)' last, a complete set of this 5||.'pfd:- work o any address in the United States or Canada
for five days' free examination in your home. This does not invalve one cent of cost or one particle of obligation.
We pay all transportation charges, 1f you do not wish to retain the books, retum them to us at our EXpEnse,

ONE DDMLLAR SECUHRES THE BET. Should veu declde to purchasze alter examination, eightesn months thereafter, If 1
you can then send us §1 as the first payment and the balance can be paid at the rate of §2.00 per month for should not wish to retain them T will
the cloth, and $2.50 per month for the half moroccn, notify you promptly, and heold them

DO NOT DELAY. Cut out and mall the conpon today, if you wish to seeurs subject 10 your orders. Title to remain in
the most wonderful book bargain of this generation. The sets will fairly melt away at these phenosm- Slegel Cooper Company until books are
enal prices, and in order to secure one you must act at once.  You can never duplicate this fully paid for.

opportunity. o it now.

SIEGEL COOPER COMPANY - / %o

). B. GREENHUT, Pres. This One

Please Mention Popular M THANO . IRrC _ 7MY
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Send a trial order today.

to every grown person who asks for it.
of it will save from $50.00 upwards each year.

This Catalog contains nearly 1,000 pages, thousands of pictures photographed from the original
articles, fully and accurately described, and shows many things you want that you cannot buy in
the small towng, and thousands of things of better quality and at lower prices than any other

catalog house or store offers you, The articles ehown here are extra good values for the money.

Save $50 or More Each Year

Order One or More Articles From This Ad.

QOur No. 68 Catalog and Economy Guide Book is a necessity to the farmer, planter,
lumberman, mechanic—in fact to every resident of the country or small towns,
value of this Economy Guide Book to yon and the large cost to us, we will give one copy FREE
Our past experience proves that those who make free use
We invite you to be one of them.

‘Brass Trlmm ed Bed $3.95

This extra
. high grade
iron bed is
made of the
best ma-
terianl
v tr.lmmedpnri
i ornament e d
* with brass. It
EHT! rich &

TS WAH
ever prodoesd for denble the mone
furnizhed in H'Mﬁgmn blueand b {:.
Three sizes. 34

Our Guarantee: Y° pesttively guaran-

* tee that all purchazes
of every Kind from us will be absolutely satls-
factory, and that the goods ordered will be
exactly as represented. This protects youn,
and yom know that you will receive what you
buy and pay for. If you recclve any goods
froom us that are not as represented, return
thern to us and we will eheerfully refund your
money., Send us an order today.

Davenport Couch $5.10

Thie fine
Davenport
bed couch B
has a fine
drop front
with patent-

ad IHE tong.
Wo n.u:.lﬁ.
shi lmd M=
terial s the

butw VOry Oasy t-c.- 8it or sleep on; & It
2 in. long, & [t- Bin. wide. Seat Is 18 Ine,

Dining Chair 85¢ Each

A beautiful saddle
seatdiner, with a 10
in. top slat, hand-
somrely carved, and
seven faocy turned
back splndles. The
chair is made of
bardwood, glosa
finished, and has
short brace arms

and strong, well
braced legs,

» We 0 ted
Our References: ['¢ & lncorporated

invite Investigation as to our responsibility.
Look ue up in Dun's or Bradstreet's. Ask
any rallroad or express company. Write
to the editor of this paper.

In our New
Advertlsmu Coupons {00 o e
a large section devoted to our Advertising
{ qm]mn Plan, which {llustrates and deseribes
many valushle articles which we glve FREE
y to our customers, such as planos, buggies,
g'wing machines, watches, clocks, jewelry,
Morris and rocking chairs, saddles, harness,
ghoes, carpets, ruges, curtains, tools, stoves,
Inmps, wioling, guitars, mandolins, sporting
gpoods, clothing, furniture, dishes, and many
other articles, all PREE to our customers.
This Kew Catalog No. 68 s worth many times
ite cost, just to see thls wonderful st of
articles that awalt the selection of our custom-
erg, and for which no c¢harge 1s made.
In another part of

Fre_iuhl A“ﬂWﬂﬂﬂE this New Catalog

No, 88 you will find several pages of articles
from which to choose, and one of which 13 in-
cluded In yoor shipment FREE, This gift
applies on your frelght charges, and o some

Easy Rocker 32 96

Here I8 one of
the handsomest
chaire that can
be found for
the price, ma-
terial and
workmanship
consldered. [tia
lt-ru-uglf made,
fAnished In gold-
en oak and
birch mahog-
any. The panels
Hare deeply
carved and con-
nected by a
hizhly polished
bani=ster. 1t has
nt rﬂb!:l'lll;-i srat
of ampleé pre-
portions

. | 900-965 Marshall Bivd., CHICAGO, ILL.

ingtances more than equals the frelght
rharges, Besldes all this, you can easfly save
£50,00 or more each year by ordering all your
needs from our New Catalog No. 68, Many of
our enstomers write ug that they save hun-
dreds of dollars by sending thelr orders to us.

It Pays Others
It Will Pay You

Albaugh-Dover Co.

POPULAR MECHANICS ADVERTISING SECTION

Despite the great

Slngh Harness $8.76

OurBpecial
Cholee
Harnees
with domu-
ble and
etitched
traces;ls
sold avery-
where at
from f10.00
to #15.00 per
set. Youm
uhou:ﬂ
order ue nr. u:.m-pucul Bete

26-inch Hand Saw $1.00

Our special
high grade
New York
Baw s made §
of I.anﬂuu

gtua h!.ghm grade; guarantesd per-
fect, patent ground and tempered. Every
gaw 18 hand flled and ready for use.

Bit Set $L.76

This set of
l3special
selected
Auger Bits
with doubla
spur, sizes
X inch to 1
inch inelo-
sive. These
bits are
made of the very best malerial and
put up in nice wood boX.

Asphalt Roofing $1.40

Per S8quare (10x 10 ft.)

oontn.lln no
coal tar:
will not dry out. is coated with
guperior damp-proof material and
cannot evaporate. A special grade
at a special price.
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Do You Wear Glasses?
Does Your Wife, Mother, Sister?

Perhaps you know, then, how irritating it is
to find that the little screws have become loose,
also how very often this happens. Here are

i

several little tools for quick-

ly and effectively attending

TRy to such cases, made especi-
ally for that purpose:

No. 556 Screw Driver for Eye Glasses is made in two pieces
and screwed together, telescoping the blade when not in use.
Nickel plated. Price, 15 cents.

No. 558 is threaded on the end
opposite the blade. This may be
reversed and screwed into the part
with the ring, thereby making a
longer handle. Nickel plated. \
Price, 20 cents.

No. 554 is made with a chuck to hold the blade firmly in a
split socket when in use. The blade is removed by slightly
loosening the chuck, then reversed and inserted into the
socket nearly full length
and held safely by tight-
ening the chuck. Nickel
plated. Price, 25 cents.

THEL S, ETARRETT LR

ATHEL.MEAS §U.FA

THEL EATARRETY CO
ATHOL MAASS 1,5, 4,

Carry one in your pocket, on your key-ring or watch chain.
Either style mailed on receipt of price.

Ask for complete Catalog No. 17AP of Fine Tools

THE L. S. STARRETT CO.

ATHOL, MASSACHUSETTS, U. S. A.
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Simply a coupon. But send it
NOW. Let us know that you
are thinking about getting a new
piano,—or that you might exchange

LR R Y '

MyName........
My Address.iciiasiiviviia

P @ @ W R E % o om @ @ W W BB E R EE

WING & SON
394-397 West 13th St.
NEW YORK

your old
piano for
a better
one. Do
this for
your own
sake. We
have an
offer for

YOU

Send Me Your Offers.
Explanation of Your
System, Miniature
Models of Win
Pianos, Hook
Complete In-
formation
About
Pianos—
FREE

‘Don’t think that the high R eputation of the
Wing Piano means that the price is going
to be exorbitant. Don’t think that to get a
piano at moderate price you must take a
low-grade ““ Merchandise ”’ piano. = And don’t
rush to the other extreme, and pay an exorbitant
price for a piano whose reputation is based only on its
high price.

You must have the WING Book and the WING Offers, or
you can’t buy, or judge piano values, safely,—intelligently.

WING PIANOS

Manufactured in New York City for nearly
40 Years Past, They are Widely Known and Admired for Their Supreme
Vibration, and the Flutelike Quality of that Vibration.

Are Pre-Eminently Musical Pianos.

Delicate runs and embellishments
are very pure in tone—free from the
usual noise of stroke. A light, springy

touch, not liresome even to an invalid,

thoroughly

five. We will s:ndzg'nu any one of our
IH.'I'E"}'}

order to prove the remarkable qualities

tify ). Bearinmind if vou will, our house

the Wing

WE MAKE ITEASY|Piano
FOR YOU TO TEST | wherever
you may

numerous styleson Rial FREE,
outward and return freights prepaid, in
we claim them topossess over all others
{and to this thousands of purchasers tes-

has been in business 4years and thatour
trade is ever increasing with no apents
or their friends to help our business.
The Wing Pianos have sung their own
way to fame for nearly half a century.

ATRUE ECONOMY | AL} the

usual ex-

penses  of
show-rooms, salesmen, agent’s commis-
sion, local advertising, etc., is saved by
the Wing System, and row pef #he whole
bemefit of ¢¢. The salesroom is your
own home, the Piano does i1s own talk-
ing and stands on its own merits. If
your home requires a good piano our
methods and capital save you a very
comsiderable sum af money. The rea-
sons we will tully explain in the printed

Tear off the Coupon NOW,
delay.

under no obligation.

WING & SON ***ewYork o

Whether you may buy soon—or not for a long while ; no
matter what other piano you may be considering—no matter if you
feel that the money is not ready—vou owe this much to yourself
and family to gef our offers and to get them at once,
Sit right down and send the coupon mew,

matter we will send you. This saving
will decidedly interest you. We do not
claim swarac/er—we can't save you 200
on a 3K piano, We do save you at
least 2200 on a 3500 piano ; $15 on a 300
piano, ete., etc.

Compare the value we offer and the
proofs we offer you. Compare not only
the Wing Piano itself but the dasir on
which you will make your purchase,

It is not only what we affer, it is the
way we invite investigation of our

| offers and the way our offers sfand in-

vestigation,
A Iavee and
YOU WILL RE- j“; fu?&?;:-;
CEIVE A‘NYWAY '?:::: 11'1*:1‘31‘ fo
semd you free

by early mail {explaing the enfire sud-
Jeet of pranos).

A book of 158 pages —handsomely
bound —it is called ** The Book of Com-

lete Information About Pianos;™
it tells about the very first pianog
the qualities of labor, felt, ivories
and woods used in every artistic
piano and eompares high qualities
with the cheaper kind used in in-
ferior pianos,

It explains the devices of the
average dealer and agent.

Illustrates the ** Note-accord ™

Fill it in and mail it without

It puts you

commended by Paderewski, Describes
what constitutes a musical piano tone.

Send directly to us for the book as
sre e net send either our books or our
pianos to piame sferes.

Its illustrations are interesting and
instructive to children.

From correspondents all over the
world we hear : * Your sumptuous book
of Piano Information and your minia-
ture models are the finest and most
costly musical exhibits we have ever
seen.!

You will want to see anyway the
handsome books, miniature piano mod-
els, ete., which wwe send you free, 50
that you can think them over and can
have them in your bands to eompare
with every other piano offer that may
come to you.

Remember we sell these instruments
at just about one-half the prices of the

few others that most nearly approach
the Wing quality of tone. v aper

Please Mention Popular Mreehanics
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HAYNES

RELIABILITY

Model T, Haynes Limousine

The makers of the Haynes have been developing
their ear for 13 years, ey know their car through
and through. Yearafter year they have seen their
old cars come back after varied use and have spotted
here and there chances for improvements.

Thelr experience has developed for 1907 a car that
can be safely advertised for relinbility —a car that
ean be trusted. 1t contains no parts nof made in the
ng.w Factory, no principles that are unfamiliar to
the Haynes designers.

In these days, when every blacksmith is buying
parts and assembling cars under a private trade-
mark, the fact that the Haynes factories really make
cw'ng in thelr car is & guarantees of Haynes
ril ity

Model V, "a’nude.rhlll Speedster

The Hayoes Standard 50 H. P, Touring Car for 1907,
Model “T,"" the highest powered shaft driven
car built. Price, $3,500.

Bend at once for full informatlon and advance
gpecifications. Address, Desk P-I.

HAYNES AUTOMOBILE CO., Kokomo, Ind.

Ofdest Antomebile Manufacturers in America.  Members A.LAMN.
Kew York— 1715 Broadway.  Chicago— 1420 Michigan Ave.

HAYNES

HOT WATER

IN 2 MINUTES
Cost—Two Cents

The Peerless Kitchen Boiler has solved the
hot water problem, in eity and country homes,
hotels, restaurants, clubg, bath-houses, gym-
nasinms — every place where hot water is
required. Buorng either gas or
mazoline; heats water to 185"
and keeps it hot at one=half
cent per hour. A hot bath in
two minutes for two cents.
The PEERLESS is simple in
construction— only three parts
—disk, burner, drum. Absolute-
ly noiseless; creates no odor.
Ceeupies but a very =mall space;
ea=y to install and eonnect. No
pipes to elog or mechanisms to
wet ont of order. The water is
kept in constant eirculation, the
capacity almost nunlimited.
PRICE, surprisingly moder=
ate. Ask your plumber about
the PEERLESS, or write for
catalog, prices and discounts.

JAMES McCARTNEY
39 State Street, - CHICAGO

Arways UsE

TheOn lyWay

NDDIRT /S .;"";;I,;-j-__:;}\ ND SMOKE
NO DUST (/7Z-"""_ A, NOCINDERS

o~
GEO.J CHARLTON, S/
GENERAL PASSENGER AGENT

CHICAGD

i
/ . i

A _._,.'-/"

[
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SPECIFICATIONS

Raar Axle—Divided driving axla,
completely housed, running in
tubular axle,

Front Axle—Tubular, with ball-
bearing frontrwhecls,

Springs — Transverse semi-elliptic
front spring, platform type rear

SPECIFICATIONS
Water-Cooler—Capaclty & gallons,

Lubrlcation—Splash system.
larburetor- Mora,
Ignition=Jump spark, with 4-unit

La Coste coll on dash, current from
storage battery.,
Control—Throttle and spark.

_h"": CHANICALLY RIGHT

aprings, Transmission—Slding.
W heele—32 inches, wood artillery type. Npaesds—3 forward and reverse,
Tires—# x4, G J regular clincher, Dirive—Shaft,

Brakes—Two lotarnal expanding, two external constricting, Stesring tvear— [rreversible wheel, serew and nut type.
External operated by foot pedal.  Internal operated by em- Equipment—2 oil side lamps, 2 head lights and  generator, 1

ergency, brake lever. All four operate on droms attached tall lamp, horn and tools,
to rear wheels, Horsepower—24, mechanieally right.
Tank Capacity—15 gallons gasoline, Standard Color—Mahogany red body, cadet gray running
Tread—5t Inches. gear.
Wheel Hase—103 Inches, Approximate Total Weight—1,500 1ha,
Motor—Four cylinder, 4 x 5%, cast In palrs, Price—§2 M, without magneto,

Price, with La Coste High Tension Magneto, $2,500

“Every Owner a Satisfied Motorist”

MOTA MOTOR CAR CO., Hovhester, N, Y., August 19, 1907,
Newark, N. Y. '

Gentlemeni—1 am pleased to state that the Mora Toming Car I purchased of you Iast vear has glven me ex-
cellent satlsfaction. I am more than satisfed with my car, as it i8 running better every day, Every person that
1 have taken out for a ride, say 1t runs just as smooth a8 any of the Best Electric Cars they have ever ridden in;
It iz quiet, no noise about it, and it will do the work of many a car at twice the price. 1 am taking good care
of my car—1 find It pays—as I am getting excellent results. T must say that I feel proud of my car, ns ghe
geta there; don't have to take the dust from anyone, The car I8 very light and easy on tires. As regards
my rt"p:l.ir1h|ll glnee 1 had my car, it s pothing to compare with my old car, needless to gay, not a Mora. So
far, It hag cost me $¥2.00, Inclnding all of last season. I don’t gee how anyvone can have any trouble, 1 don®t
expect to run the ear forever, without haviog any expense conpected with i, as an automoblle ks m:thlrlﬁ
more than a locomotive running on pablle highways, and 1t has to have good care} reckless dreiving will ki
any car, regardless of price, but with good care T expect littde trouble. T am satistled to say that Infm more
than my money’s worth, and so will every one that buys & Mora. Wishing yvou good success, with good healthy
inerense of sales every day on the Mora, i remain,

Yours very truly,

’ (Blgned) A, A MENG.

Of the firm of Meng & Shafer, Leading Hatters and Farriers of the Flower City,

Write for ** The Scaled Bonnet,"” giving complete story of the Mora’s World®s Record Power Plant

05 Mora Motor Car Co.,": o e Newark, N. Y.
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“Goodly the covering as thy purse can buy,
For the covering oft proclaims the Engineer.”

: e, .- 1 =T e

Remanti®

ICARBDNIERD SILG

Have youn ever wanted to cover a piece of steam pipe in a hurry and found yourself

without material to do it#
Have youn ever wanted to eover a gas or water pipe to keep it from freezing and

experienced a lot of troublei

If you have we are sure you will be interested in *‘Remanit,'’ the pipe ecovering
which is always ready to put on and requires no experience in applying. By having a
bale of it on hand you ean eover any kind of pipe at a moment’s notice. It is simply
wrapped around the pipe, as you can see from the illustration, and for an exposed pipe
or when an extra good job is required a muslin or canvas bandage is put on over the
‘‘Remanit’’ and painted, This is so extremely simple that it bardly seems possible a
pipe so covered will save more steam than if covered by any other material.

‘*Remanit'' is made of pure silk, earbonized, has no combustible medium, will not
burn and is elean.

In an ‘“ad’’ of this kind it is not possible to give more than an outline, but if you
will send for our catalogue and samples you will find out just what *‘Remanit’’ is and
why it is so largely used in this country and abroad.

J. EDWARD OGDEN CO., Cedar and Washington Sts., NEW YORK

Valuable Book for Letterers

Modern Show Card Lettering, Designs, Etc.

B NEW AND REVISED EDITION <23

A practieal treatise on Up-to-Date Pen and Brush Letter-
Ing, giving instructions respecting many styles of lettering,
position, movement, shading, spacing, designing and ar-
rangement; with illustrations of large and small letter of
each alphabet, together with a full analysis and diagrams of
making neat and prominent Ogures off-hand for Price Tlek-
els, ate.

Over 150 illustrations of finished show cands and price

e . tlekets are given with practieal instruection. outside of a
— - large variety of standard show cand alphabets.

This book is far beyond anything ever published In this line. It contains solid,
practical comr on sense instruction—a book that is free from absurd theories and
mystifylng kinks and contalns 2,000 advertising Phrases for Card Signs, Posters, etc,

The price of the book is but $1.00 delivered to your address. If you find book not
a4 represented, you have the privilege to return the sams In good condition within
three days, and I will return the money.

Address W. A. THOMPSON, Pontiac, Mich.

A NEW MONTHLY MAGAZINE

The accompanying {llustration shows a small outline of the cover page deslgn
of & new publication—** The Show Card Writer,”* a handsome new illustrated |
monthly. The first number will appear before September First (about August 15th).

No Card Writer can afford to be without it & single month. It will be a eredit to

MOPIDE PN
* a1V CARD
LETTERING
I SiGNS FIc

., =000 |
ADVERTISING
PHEASES

DISPLAY SIGNS
SHOW CARDS
AND POSTERS

the crafr, an Inspiration to the worker and a delight to the eye. Every page, every | * SCHENTIFIC INSTRUCTION, o UsisDais ot
article, every lllustration will be clear and distinet. It will show you how to improve | B o oerly oyl Wi '
your sklll, how to enlarge your field and how to make money. w, ’ .

One Dellar per Year Ten Cents a Copy No Free Samples |

Write for progpectus. Addrees

W. A. Thompson, Publisher, Pontiac, Mich.
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'A Little Class of Three'

(One of the exceptions to that old rule, *“Two's Company, Three's a Crowd"")

Used in fine work, in

marble, tile, brick, ete. A q'...-u-.h..

favorite with Plumbers and
Electricians,

Universally used where
fastenings of a little heav-
ier nature are required.
THE most popular ex-
pansion on the market.

For use in heavy construe-
tion work, for which this
bolt is endorsed by Govern-
ment examiners,

Made in one piece of lead
composition metal. Fasily
and quickly operated. Fit
all wood screws,

Furnished in mall. iron
unless otherwise speci-
fied. May alzo be had
from stock in lead compo-
sitions. Fitsall lagscrews.

Unless otherwise specified,
furnished in mﬂ]f iromn.
Brass, bronze and other
metalz furnished on order,
Fits all machine screws,

Send for Complete Illustrated Descriptive Matter. Samples and Catalog if you like

Star Expansion Bolt Co.

142 Lake Street 147 Cedar Street
CHICAGO, ILL. BAYONNE, N. J. NEW YORK CITY

- . There are XX chapters In all, XIX carrying
c oo l m tse you from the fundamental principles of elee-
tricity on through the varions branches to a

point where the careful student comprehends the complete designing, care and operation of a dynamo
or moter, and I chapter on electric automoblles, ontlining their construction, care and operation, and
all about storage batteries and how fo handle them, Each subject Is carefully written and to the polnt.
After a student studles a subject, he I8 questioned on that
subject in such a manner as to bring clearly to his mind
the points he needs to know regnrdlni game. A DIC-

i

TIONARY in back of hook will enable him to learn the
meaning of any electrical word, term or phrase used in
this book, as well as hundreds of others In common use.
All reguired tables necessary in the study are io it

TABLE OF SUBJECTS:

FHH{_,TH,A’L

‘ELEL"TF‘t{’“fT‘f

i HERE DL

s ti-E'I"E]..M‘t[:n (ATURE WO RKS:

CHAPTER
I—-wi
li—Electric Batteries. Elec-
tric Plating.
M—Magnetism
IV—The Magnetic Circuit
V—Magnetic Traction
FI—H!:MI.I: Leakage
Vil—Energy in I!h:ctﬂc Circuit
Vill—Calculalion of Size of
Wire for Magnetizing Coils

IX—Calculation of E. M. F 's

in Electric Machines

CHAFTER
X—Counter E. M. F.
Xi—Hysteresis and Eddy Cur=
renis

XH—Armature Reaction

Xil—S5parking

XIV—Winding of Dynamos and
Molors

XV—Proper Method of Con-
necting Dynamos and Motors
—Self-Excitation and others

£2.00 PER COPY—FOURTH EDITION-16,000 COPIES SOLD.

The offer we make of refunding money If book Is not
gatisfactory upon examination iz AN UNUSUAL ONE In

connection with the sale of

a book. But we bhave no fear

of Its return. Your decision will be what thousands of
otherzs has been. Money would not buy it if it could not
be duoplicated. We could print testimonials by the hun-
dreds. It Is best to order and be your own judge of its

merits.

CLEVELAND ARMATURE WORKS, Cleveland, Ohio.

AMERICAS GREATEST REPAIR WORKES. Armstorss and Fialds Wousd—
Commutators filled,

Pleaze Menwilon Popular Mechanics
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013.00 Eox an’invesment ot $150.00
e from an investment of ®
- g ™ Iz the result from the operation of one
b = - 4 American Box "Ball Alley in Sullivan,

Ind. Why pot go inte this business
yourgelf? It {8 the most practical and
popular bowling game li existeonees, It
will make big money in any town.
These allevs pay from $25.00 to FG5.00
each per week., Thi= iz noe gambling de-
viee, but a splendid bowling game for
amusement and physical exercise, Liber-
ally patromized by the best peaple of
both #exes. Quickly installed, conven-
jently portable. No pin boy needed. He-
ceipts are nearly all prout.

More than 3000 already sold. We sell on payments, and onr entalog Is free. Write forcatalog.

AMERICAN BOX BALL COMPANY, Patentees, 1375 Van Buren Sireet, INDIANAPOLIS, INDIANA

Publisher’s Notice to
Subscribers in Canada
THIS THEN

15 T0 The Post Office Department of Can=
"””?:I'ITT“ ada has abrogated the treaty in force
with the United States for many years

by which periodicals have been mailed
from this country to Canada at 1 cent
per pound. The rate is now made as

manufacture a
< /] LIGHTING SYSTEM
¥ 2 lighting Factories,
Ehops, Stores and Homes, that |=
far supérior and more economical
than elther Gas or Electricity.

Burns Gasoline or Alcohol,

In sending for our description and
illustrated catalogue, please send

oa g rough draft, giving dimen- -,
slons of your Mactory, shop,
store of home and we will
ehearfully send you an eatl
mate for lghling, together
with & few [nets which (S b

wiil, at least, cause | -
F N
F- r“:ﬁ:,

high as to the most distant point in
the world and forces Popular Mechanics
to raise its subscription price to all
Canadian subscribers to $1.50 per year.

The retail price on newstands will

you to stop and
think,

Limyg oM .
':5;%_;‘; remain at 10 cents per copy as the
S _ _ ;
H 'f‘;;-:,g.h;sﬂ newsdealers’ supplies are shipped in

e

THE STANDARD. i bulk by freight.

k = e c e
GILLETT LIGHT CO.  |ubeetatds POPULAR MECHANICS
932 No. Halsted St., A CHILD CAN OPERATE

CHICAGOD, U, 5. A. THIS SYSTEM L

Great Suit Off e
e || [Smoke an Anti-Nicotine Pipe

FREE, by return mail, postpaid, s large owlill i .
h containiog s big varity of siath samples, Tashion and experience for once a cool, delightful moke, free from
figures, taps messure, orde= hlanks, ete, avary. every trace of nicotine. Mot a particle of anything enters

thing FREE, and WE WILL START YOU IN the mouth but smoke. Smokes absolute dry—no sizzling.

PAYING BUSINESS. A mosi libersl i H i
offer on m sull for yoursell thai will take E\"E"I'F grain of tobacco is burnedl—ﬂ. B:a‘ll'lliﬁ Q'f %lslft EI::";E
you wonder. Terms, conditions, and privileges bites th? tongue or !'I:I.?l.lth._ Only pipe A
F that will astonish you. We will names you so smoked in comfort, while lying down. Lasts longer than

an ordinary pipe. No offensive odors.
MNever geents the house or elothea, Has
‘J a free, easy draught. Note the cold
‘4 mir valveand large stem—that's why
an ""ANTI-NICOTINE' PIPE has no
equal, Satisfaction guaran- n e

much lower prices om men's fine elothing that
it will surprise you.

WE WANT A LIVE AGENT

Tn your town. Yoo can make from £1,000 1o #3,-
O per yosr, If yon write us before we get an
sgent in your town youw will get & woenderful
offer. As poon as we get an agent in your fown
he will ged proflts on every dollar wa s2'l in his
territory. WE TURN ALL OUR BUSINESS
OVER TO HIM. That's why our agenis make sa
much money. If you want & suit for yourself
ANSWER QUICK, before we gel an agent in your
town; you will then get all of our great induce-
ments. If you would like o be our agent tall us all
ahout yourself. Address, Dept. 98

l AMERICAN WOOLEN MILLS CO., Chicago, IiL

V0 anas Mot dimic Danmulese Wraoankhsasdasa

teed. Bent postpaid to any
address on receipt of 1

The Anti-Nicotine
Pipe Co., Dept. A,

Ottawa, lllinois
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CATARACT Itﬁ,ﬁ Best to Buyin NewYork

erything for Your Home
WRITE NOW For 700-Page Catalog

Just write ug—postal or letter—
for this our Free T-page
illmstrated 187E Buyers'
Gulide of lowest wholesile
prices on over 75,000 reliable
frticles meeded for the
home—offcie—or H1'_II'I[I-. As
the oldest mail-order
honse in America, we refer
by permission to the Pab-=
lishers of this Magoasine,
We show yeu

75,000 Reliabie Articles
Watches Fancy Goods
dewelry, Cloeks Lamps
Bilverware froceries
Enives, Hazors Whips
Ban Garsiagee Wagetn

¥ BgEE

Freozera

Bur'? Harhinea Revolvers
Eleetl’l Bupplivs Rifles
Tool Cabincis Bhot Uung

Bloves, Ranges Traps
it FREE B S
CATALOG Misklng Teskls i:: » Tools

Lee Tools roaders
Heusg Furnishing Loads, Ebe,

Y ou Positively Save Y to 15

on local dealors® prices pnywhere. Safe, prompt delive
and absolute satisfaction or money back Guarnteod,
For nearly n century, sinee 1816, we have dealt with the
people everywhera direct to their homes throogh our hig
eatalogs. We alsosend you list of 100 Valuable Preminms
Free. Alsoonr grocery liet of puirantesd Food Products
of highest quality saves youone-third. Just writons. Then
you' ll prove by a first trial order that 1t pays to O oar
Grand Free Catalog No. 93 all the year round. CoRtE
wa sl tooprint it, but it"s fres to you.

White, Van Glahn & Co., 30 Barclay St., New York City

Oldest Mail-Ordeéer House in America, Estab. 1508

A COMPLETE MACHINE SHOP is aitained smitabia f i
repairing, exporimental work or ool making, by h::-i:gl t.fl:“# b::\i:
CATARACT PRECISION LATHE and ATTACHMENTS made complets,
applicable fo & rovm in your home, & manuafacturiog |1'1aul or tool m.

This is & revelation few mechanics sre aware of, and is the most
practical, universal and interchangeablo outfit ever designed. If intor-
estod send for further laformation and complete calalogue,

MANUFACTURED BY

HARDINGE BROS., 1034-1040 L
1040 Lincoln Avease, CHICAGY, U.3. 4.

For Machinisis, Engineers, Coppersmiths, Car-

0pp0rt“niﬁe penters, Firemen, Coal Passers, Eleetricians

and Mechanies of various Trades in the Navy.
You need never worry about being laid off when you are in the Navy; you are sure of per-
manent, healthful work, with pay equal to or better than that earned in civil life, as long as you
render faithiul service. The opportunity for self-improvement b
study during gpare hours, and by travel, should appeal to any ambi-
Qs tious young man, and the openings for advancement in pay and
position for deserving men are excellent.

In addition to the regular pay
==which ranges irom %16 to $70 a
month, practically free of living
expenzes —there are extra allow-
ances for special duty, for skill in signalling,
markmanship, sub-marines, extra duty, ete.
The pay is materially increased on re-enlist-
ment. There are good openings now for
Engineers, Machinists, Firemen, Electricians,
Coal Passers, Coppersmiths, Carpenters and
other Mechanies, as well as Stenographers
anid Typewriters, with good pay at the start,
and vacancies in higher ratings.

o For full information about the Navy,
~ "= enlistment, pay, pension, retirement,
<=2 . and list of Navy Recruiting Stations,

= write to

BUREAU OF NAVIGATION

Desk 69, Navy Department WASHINGTON, D. C.
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NEW BOOKS—Just What Is Wanted

An up-to-date book that will be appreciated. It contains all the

Storaée Batteries esfenlials of an adequate treatment of the subject. The general

scheme of the storage of electrical energy 18 explaiped, the theory

. ] of the chemical actions glven In deseriptive language, a= well as the
Their Theory, Construction and Use. ordlnary equations. 1o the “How to Make' 1'Impr1-r|, the mest ap-

proved congtructlons are followed, with descriptiong of the auwthor's
Bj’ A. E. WATSON, Ph. D., E. E. elective method of maklong-plates. HRules for the setting wp and care
of batteries are comprised inm a clear and orderly manner. ‘The chapter on the switeh-board arrapgements g the
most conclse and complete in the space ever published.  Indeed, some bhooks almost ignove thi=s highly lmportaot
subject, a8 more properly belonging to Storage Battery Engioeering.  We regard this as ooe of the most valuable
features of our book. The diagrams are drawn with exceptlonal clesrness.  Seant space bas been glven to cells
of other than the lead tvpe, for they have not shown their worth. The explanation of the modern oclls has been
given with the approval of the manufacturers, and ecan be relled upon ns eorrect.
The anthor writes from practical experience, extend ing over many years, and only those matters have heen
emphasiged which are of permanent value. To record onoly the essentials, and leave out the aceidental is a re-
quirement hard to comply with, but we helieve this resualt has been attalped in an unoswal way in this new book.

Price, Cloth, $1.50. -
For sale at all bookstores or will be malled, postpald, by the publishers, upon receipt of prlee. '

BUBIER PUBLISHING COMPANY - Department 3 - LYNN, MASS

Thg M
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I 1_%553 FRITZ & GOELDEL MFG. CO.,
ZELE 00 Alabama Street, Grand Rapids, Mich.
P When You Want Anything and
S Don’t Know Where to Find It,

Write Popular Mechanics.

I Vith or without Maotors Ph h w d
Al slzes from smallest models of lightest weight to largest Otog rapns ante
captive or long voyage vessels,
Patent machine varnished, hydreogen-proof fabrics, ready

[urapm'ﬂy{'nnntructlf?u. lh'HL\'IIrltLIHntllullnln- Patent hydro- Photug‘raphs of new and interesting
erato stems, « ete, all sizes, - &
I o fatimates . made: Eﬂ:?;l;pru]-wﬁungli advice given, subjects, suitable for publication in this
t-- amt rellnkl Ty, in maricn. TR LA ] -
mm}.t’i‘f;'g:I‘%‘L,"’m‘;‘b;t‘,,;n';'&?;‘u":& G{'E"'L"T"lﬂ 11,,!2:'“[,::“,,“ magazine, may be submitted to its
Isi 3y B Bortg of experimenta condueted. T ’ merican & H
n:::;;utu of Aﬁrnnnl:titl';i. Any kind of gas balloon ascents, Edltl}r ﬂl'ld thﬂse ﬂ.l:ﬂﬂptﬂd WI" he pﬂld
captive or free, or airship filghts made at any time or place. for prﬂmptly,
FRANKF % s
CARL E. MYERS, Balloon Farm, FRAYKFORT Address: Editor Popular Mechanics
e— 160 Washington St - & Chicago

PEERLESS BOOK FORM CARDS

ARE BOUND TO ATTRACT ATTENTION
NOTICE SMOOTH

: They are bound together in tabs of 25 and when detached from
EDGES OF CARD " book, all edges remain  perfectly smooth—no perforation what-
WHEN DETACHED Cammam Sreas Commary . ever. When your cards are carried loosely in case they seldom
. have 2 fresh clean appearance. In BOOK FORM every card is

always perfect, no matter how long carried. Itis a DRAWING

3 CARD, because every man who sees it detached from book, wants
to look closer and examine it. Your card is then laid aside for
| future reference, and your interview is gained. Let us send you
e a sample tab of these ENGRAVED BOOK FORM CARDS. The

result will surprise you,

THE JOHN B. WIGGINS COMPANY

- SOLE MANUFACTURERS
Write us for Samples and pNeERAVERS - PRINTERS - DIE EMBOSSERS

-
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Have you seen the New Improved

BUCKEYE TRACTION DITCHER?

S5o0ld to con-
tractors on #
days' test be-
fora asking for
settlement,
Works in hard
pan and shale
rock, whers it
can be taken
out with the
ordinary pick,
Passes overthe
work but once,
culting toa par-
fect grade
desirad.

Write for eata-
log H, als0 re-
print article
giv ln% cuble
YArds tteher
will handle per
dayand thecost
of operating.

Read the follawlng
testimonial:

T
4 |

CANADA
Pinehor Creok, Alta, Can., Tih March, 1806,
The Backeye Traction Ditcher Co., Findlay, 0.

Gentlemen -—After nsing for four montha the 26 in, x 714 ft, Ditcher 1
purelinsed from you, Iam able to give you 1he following results:

In good loam the maching can averngs 1500 fect of 6 foot diteh per 10
bours, inchiding delays and stops  In hard, dry clay that leaves s polish
on the sides 1the muchine can b connted on to eut S0 feot par day. In
gravel the siee of & man & fist it will dig 750 foot per day: numerous stops
E]n‘ tedpithred to plek the stones that may roll into sone poart of the ma-
elilnery.

1 have dug In ground composed of grivel and boalders Inreer than n
man s head, hot it is not evconmnical, T an satisfod that the machine
will do the work of 100 mwen at onetenth the cost of hud Jabeor,

Yours truly, 4. E. Wonps, C. E.

The Buckeye Traction Ditcher Co., Findlay, O.

2A"xT1" Machine,

N CREDIT

Buay Men's Suits, Overs
coats, Topcoats and Raine
coats direct from our fac-
tory by mail

For $15 & $18 |

We require no secur-
ity or reference and we
trust any honest person
anvwhere in the United
States,

We send garments on
approval—youdon't pay
a peany "till you get the
clothes and find them
satisfactory—then pay
£1.00 a week,

We are the pioneers
and twice over the lar-
gest Credit Clothiers in
F the world, We oper-
ate 73 stores in the prin-
cipal eities of the United
States and have over 500,000 cus-
tomers on our books,

FRE Send today for onr fine

line of Fall and Winter
samples:. Self measurement
blank, tape and full particalars of
our convenient payment plan—
all free to you.
Commercial rating £1 000,000,

Menter & Rosenbloom Co.
220 8i. Paul Street Rochester, N. Y.

AL AEE e AV A LaTL LY R DAt L LS LY 4Uda

Edison

New 1908 Modei

Outfit No. 5

This is the leading Edison
on which we make you
a most remarkable of-
fer—an offer open .

to all responsible -
pwpla-m F;,-)
= I 2

W -
ON TRIAL

Free trial in your home
No money down—no C. O.D.—no guarantee.

Mr. Edison says: *' 7 want to see a phonograph in every
American home.” — We will send a genuine 1908
Edison outfit to any responsible person anywhere
and will give you a two days® free trial in your
own home.

Ii you don't like the instrument after the free
trial send it back to usat ourexpense, If satis-
factory pay cash in full afier trial or pay £3.50
amonth atour lowest rock-bottom cash price.

The fing cutfit No. 1 at only $2.00 a2 month |

The Superb TRADE MARK
Edison Qutfit No. 5 ﬂ i

The grand 19208 model Edison that eclipses all other
talking machines—although not priced so high as
muany other instruments. Itlaughs. sings and talks.
It renders the compositions of the great music
masters just as they are played by the grent bands
and orchestras. It sings the songs of the greatest
singers and recltes the comedies of the leading min=
strel show artists, So excellent is the tone and
technique of the Edison that many musical eritics
have written articles in which they have sald that
they would rather hear 8 band selection on one of
these high-class machines than to be in the same
hall with the band, because the tones of the phono-
graphare clearersnd the musieissofter and prettier.

-
—

Blgn the coupon and mail 1t to us and wa will
send vou by return mail the wonderiul Edison
catalogue, the beautiful Edison poster and the
catalogue of 16,000 Edlson records. The
Edlson catalog tells you all about pho=
mographs and about Mr, Edison’s strug-

fes belore he perfected the wonder-
Ful instrument. [ not fall to write F. K. Babsoa
for this free Edison cataloguoe and Edison Phono-

note the remaerkable prices, the
Lberal terme on the finest high-
g:'uia talking machines that
@ world has ever seen. Our
free trial offer is fully ex-
lained In the catalogue.
the eoupon today.
Don't bother with &
letter. Lust send
the codpon.
F. K, Bn
Edlson Fhongs
graph Dis-

graph Distributers

EDISON BUILDING
Suite 1197, Chicago

at Without any obligations
i to me please send me pre-
g paid the Edison Catalogue,
Edison poster and Fdison re-
cord list, all free prepaid.

H L e P e = N e e e
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No lotter necessary; jush mail ihe coupon
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N'T PAY TWO p

R
orn STOVES & RANGE

proflis.,

Inppre Staye Al
ufEEredd. -

Hoosier Stee)

—SHARPEN YOUR TOOLS—

You can save trouble and save time, you can do better
work with less effort if you have in yourshop or home a

PRACTICAL

Order direct from our Stove Factory and
gave for yourself all Jobbers" and Dealers’ lir

HOOSIER STOVES

wThe best in the world.™
¥ -We pay the freight. G
“packed by a million dollars.” 5 Hoosler's
are “fuel savers and
made of highest grade se
Ishedd, with many new lmprovements smil fentores,
I Bange Catilog shows the reoatest bargals

Wr.le Tor catalog and Special Free Trial Offer,
HOOSIER STOVE 0., M0 State St.
Marion, Tnd,

GRINDER

It will sharpen any edged tool
In one tenth the time that
an ordinary grindstope will
sharpen it. ‘lhe alundum
wheel will not heat the metal
s2» And  take the temper out
== elther, We guarantee that.
Clamp it on table or bench,
hoid knife or tool lightly on
g_r!n:iln wheel and turn.

hat’s all. Any one can do it,

Uniform wheels for generdl purpose work—special
beveled wheels for certain styles ﬂfp 1r|1]:-l-3~m+lmul.ml

A NECESS!TY IN THE SHOP

A time and bother saver ii: the home, Nothing to get
out of order, no water necessary, no chain to buekle or
belt to break. Small and porfable, will save {te cost
In a week when drills and tools are earried out of the
shop on outside work.

SEND FOR FREE BOOK

Pracueal Talks About Praetleal Grinders. It will
sottle the dull tool and dull Enlfe business for ¥oil.
Ask your dealer or send to us direct.

AND RANGES

n 30 days' Free triad
aranteed for vears,

Are sold

a
&Y bakers,” Very heavily
ted material, henntitnlly fin-
Lar

Hoosler
Uak

New Lam;s for Old

should you have a Rochester that docs not give satis-

Eaction, return it o us, (if not injured) and we will give

you a new one F A

The Rochester gives a solt, cheerful, mellow light of
wonierful brilliancy, enabling weak eves to read without
Straining. Made of brass threughout, any finish, Perlectly
constructed, absoslutely safe, Fuarautecd ; millions in use.

We manulacture, import and deal in all sundeies per-
taining to light and heat —odd, pas, alcekad, electriciey.
Agents wanted, men and women ; ex perience UANECESSATY § permanent
home employment, salary or commizsion. Send atamp for salesman®s
instructions and Lamp Information, the knowledge acquired through
years of experience,

Rochester Lamp Co.,Dept.AA,Rochester,N.Y.

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

WRITE POPULAR MECHANICS

Fire Protection—Small Cost

It you want the surest fire protection for your factory,
warshouse, place of business, home, ete,, and at lowest
cost, It will pay you to write us for full particularas,
Unr Slv;!-:u:m in usa by leadlng business houses all
over the country, May we explain further

FAIR M®6. C0., F310 Fifth St., RAGINE, WIS,

-y
- TOl ZALE )
U 5 Gﬂ“ Pu bl Ib.‘ f_jnns AT COST
ROYAL MANUFA CTURING COM PANY 'T;Il:l'l‘.ﬁf‘ |{I:l§1i1ﬁit‘h.ltm 'atrl.mrm:ial Bnd“{f m; tﬁl;:fi.]l]:le#wé t.l;q;Tgi::h..
i eated, Many of them are magnifeently ilustrated. They
133 E. Walnut Strest, - Lancaster, Pa, :Il-..mfﬂ:'”a]“wnm-h}pﬁuf HJI'“'I-'h"imﬁrli‘]llﬂlllﬂ.‘l.p,’r!i'11|‘tl.l.n_'1]..IT:£:
——— — — Stock, Manufacturing, Commerce, Mining and Fisherles, Mill-

2¥300079°10000
* | A YEAR INTHE

REAL ESTATE
BUSINESS.

@ will teach you by mail the Feal Estate, General Brokerage, and
Insurance Business, and nppoint yoii
SPECIAL REPRESENTATIVE
of the oldest and larpest co-c porative real esinte and brokernge company
in hdmerica. Roprasentatives nre mnking §, 000 o GI0, 000 & yesr with
out any invemtment of eapital. Exesllent opportunities open to YOU
By cor systom you can make money i a few weeks without iotarfaring
with your pressnt ocenpsf Our po-operative dopartment w
you more ehnice, salable property to handle than any other institotion
in the world A THORCUGH COMMERCIAL LAW COURSE FREE To
EACH REFRESENTATIVE., Write for 62-page book, free, THE CHOSS
COMFPANY, 848 Respor Blk .3 Curcaso, Tit

tary, Noval and Diplomatic Affairs, Laws of the United States,
American History, Engineering, Mechanlea, Medicine, Hy.-
glene,  All branches of Selence, Astronomy, Anthropology,
Zoology, Chemistry, Geology, Forestry and Fish Culture, eti,
Send for FREE CATALOGS and price llsts of subjects in
which youn are interested.  Address supt. of Documents,
Govt. Printing Office, Washington, D. .

10 DAYS FREE TRIAL

We 0N APProv,
e d.af‘oli 1Er‘ai h F_I'_;rep:II’ Tmf]“:}lﬂqg
AY A Iﬁhﬂ It you are not sstisfied
after using the bicyela 10 days,

DO NOT BUY.;bicicieor o pote

il nt any price uotil you receive our latest
art entalogs illusirating every kind of
8 bicyele, and have learned onr tin af
Brices and marvelons new o

fFers.
ONE GENT.); ;" ¢ it coet you to

thing will be sent you free postpaid by

. reburn mall,  You will get much vafushls in-

tl'.l'ruiﬂ;:# EDE not walt, write it now,

H 'Y - akes, Buill
Bp-Wheels and all sundrics st ris:almah

MEAD GYCLE GO. Depl. i3 CHICAGO

—
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coLLARS

2= Tfaved

r 1Lk

this;

ures somethiog

. 2300
: ':n.-:llu

The uswal *Laundry-way*™ fg

Yol lars, af *1.540

.lﬂ“hf Clollars 365 times 5790

wlerir r{|'| ] 1-. tlimies 80,20 210,54

The new *Litholin® way:

Ly doz. Litholln 4

4 pairs Litholin Cuits . . 300 ELED

With I 1‘.'|I|::r cloth they wipe clean, and
when new., Won't wilt, crack or fricy,

Cnllur. 25¢. Cuffs 50c.

II.‘-]-\. for LITHOTL. 1'\ {Wals :rp| i

shircstors, If not In stock, send
tanc . i we wil I mall to any |.|J|,]j| s, T
Catalogue, eomplete with all Tate

Free on request.

THE FIBERLOID C0., DepL 25, 17 Waverly Place, N. Y.

lars .
wiG.od

1 na white as

i il
it styles,

over night at home.
x Bend for booklet nod prices.
s\, Use it &0 days. Money returned i not
satisfactory,
PERFECT PANTS PRESSER CO.

216 Sp, 5th Ave. Maywood, I11.

TYPEWRITERS
AT SAVING OF 507

Al makes=pgood as ew, bigpest har-

e, piing ever offered, Shipped on a val for trial,
We rent all makes at §3.00 per month and allow rent
on |1ﬁc:.. Srne For Calalog, ﬂfﬂ'a.f}'{rn‘ and Fermns,

ROCKWELL-BARMES CO., 935 Baldwin Bidg., . Chicage, Il

GEM ADDING MACHINE

Carrles automatically, Automatie resetting
devies, Visible total, Collapstble holder,
senton Ten Days' Trial at our Expense
E. GANCHER
Automatio Addiog Msehing Co,
3322 Broadway
New York

il § A A ARSAL AT LS

AL A i

efinish
Your Furniture

You Can Easily Make it Look New,
Stylish and

in har-
mony
with
your
other fur-
nishings.
Simple, fas-
cinating and
economical.
I Thrifty
housewives
and success-
ful business men find pleasure 1n beautify-
ing their homes according to the complete
instructions in our new 48-page color book,
sent FREE. Use coupon below.

You can finish new or refinish old furni-
ture, woodwork and floors in Weathered,
Mission, Forest Green, Flemish, Ma-
hogany or any desired shade with John-
son's Electric Solvo, Johnson’s Wood Dye
and Johnson's Prepared Wax.

First remove all old finish with Johnson's
Electric Solvo. Then apply our Dye (14
shades), and when perfectly dry apply our
Wax with a cloth and rub to a polish with
a dry cloth. A beautiful wax finish in any
of the above named shades will be imme-
diately produced.

Johnson's Wood Dye for the artistic coloring of
wood (14 shades), ¥2-pint cans, 30c; pint cans, d0e.

Johnson’'s Electric Solvo (for removing paint,
varnish, shellac, etc.), pt. cans, 40c; }z-pt. cans, 25c.

Johnson's Prepared Wax, a complete finish and
polish for all wood—10c and 25¢ packages and large

size cans, Sold by all dealers in paint.

“The Proper Treatment for Floors,
Sent FRE Wnnd“ﬂ-ﬂ:: and Furniture," 48-page
book of complete instructions about wood-finishing. Full
of home beautifying ideas, Mail us she £ Hlowine coupon
properly filled out and get book at once prepaid FREE.

S. C. JOHNSON & SON, Racine, Wis.
“"The Wood-Finishing Authorities.”

Pleaze send me FREE, copy of vour hook, ""The Proper
Treatment for Floors, Woodwork and Furniture.' It is
understood that this request does not incur any obligation
on my part.

- W al

Name

0

Address Fale

----- e T - -
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FUE VLA MOEUIANIGY

Have wvou ever thought what will
become of you when your earning capa-
city 1s gone?

At 50 will you still be working for a
low wage or enjoying a good income?

Only #raining will put you in the
mcome class.

To learn how you can receive this
training without giving up your present
occupation let the International Corres-
pondence Schools advise you. All you
have to do is to mark the coupon as
directed and mail it to-day. There is
no charge for this advice.

The 1. C. 8. method is so easy that
you will be surprised how quickly you
will be enabled to command a much
higher salary at the secupation you like best.

No matter who you are or what your
present occupation, the 1. C. 8. has a way
of helping you. It is an institution of
experts—experts in helping poorly paid
men succeed. All it costs to learn about
it is a two cent stamp. Is your future
worth 1t?

It is galling to see the other man
pushed ahead when you know you could
do just as well if you only had the
training. It's the training that counts.

During the monthof June 386students
reported promotion and higher salary as
a direct result of 1. C, S, training,

The 1. C. S, will help you; but YOU

must take the first step.

Mail the Coupon To-day.

ALV L liolNG

International Gurrasau
Box 8732, SU
Flense L'Ir!r!lh, withont further obligation on my part,

how

SLCLI0N

ndence Schools,
ANTON, FPA.

can gualify for a larger srtlm']y in the poal-
tion before which I have marke

= X

Ehow Card

Liluatr plor

Ohem | st

Bookke: per
Btenographer
Adverilsement Wrlier

Window Trimmer
Uommerclal Law

Civil Berviee

Textlle Mill Rupt.
Eleotelelian
Elés. Englneer

Wrlter

Mechanicsl Drafisman
Telephone Englneer
Elec. Lighting Supi.
Mechan., Englneer
Burveyor
Btatlonnry Englnecr
Ulwll Englneer
Bullding Contractor
Archites' ] Drafisman
Archliect
Btrucinral Englneer
Bridge Engineer

Name_

Minlng Enginecr I

Birest and No._
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TURNS WO0OOD AND WATER INTO SUGAR

Barrel Hoops and Other Scraps Changed to Chemically Pure Sugar—Process a Long
Cherished Dream of Scientists

Aa electro-chemical process by which wood and water are actually converfed
into the purest and sweetest sugar is being demonstrated in a western city. The
machine, which cost only $1,0600, 18 composed of a water boiler, a furnace for
heating steam until it furns ino hydrogen and oxygen, & retort in which the
charcoal is reduced to a gas and mixed with the Imhnwpn and oxygen, a water
tank in which the combination of gases is cooled, an air compressor and a set of
highly charged electrodes.

To operate the plant the inventor took an armful of pine wood, eucalyptus,
corn cobs, a plece of old buggy and a barrel hoop and piled them into an oven
where they were made into {'|'|}1'I'f oal.

The charcoal ready, he put 32 Ih. of it into the retort and started the fire
under his water boiler. Twenty minutes later, when things were getting hot, he
started the air compressor and a set of highly charged electrodes. The water,
converied into steam, passed through a heater where it was dissociated into
hydrogen and oxygen at a temperature of 3,000, The mixture of gases was then
mmpnma{*d upon the carbon heated to a like temperature.

Then he let the compressed gas flow past the electrodes and a fine spray of
powdered sugar burst from the eml of the pipe. Thirty minutes later it ceased.
The entire output was about 70 lb. of sugar. It 1s claimed sugar can be produced
commercially at a cost of only 1 cent per pound.

* * *

Comment by Dr, James Lawrie, of the
Miger - Lawrie Laborstories, Chicago,

Regarding your article on the new process for making sugar:

The b}ll'il'lttlull process of building up sugar and a lcohol has long been a
dream of commereial chemists. Some of the lower sugars have actually been
made in this manner, but only on a small scale and at great expense. The idea
itself 1s feasible, and as sugar contains the elements carbon, hyvdrogen and oxy-
gen, in the proportions C12, H22, 011, in which the hu]rmwu and oxygen bear
the same relationship as 1]1131. do in water, namely, two imrts of hvdrogen to one
of oxygen, thus the invention has all the starting material Necessary, “at practi-
cally no cost.  'Ihe only plnhlmn of course, was the combining of this material
in the desired pmpﬁrt1nn- of 12 parts of carbon to 11 of watm', As to whether
he has actually accomplizshed this matter as in ihe way stated vou will have to
rely upon the accuracy of the report. The chemical men who read it will prob-
ably seoff at if, whether it is troe or not.  As it is such a far-reaching invention,
personally I, like the others, would have to be shown. It iz well known that
hydrogen and carbon combine at hich temperature and under certain conditions
to form acetylene and some of the other higher hydrogen-carbon compounds. 1
believe that they have even sncceeded in I'Il'ilﬂ ug smdll amounts of formaldehyde,
formic and acetic acids at high temperatures by use of the electric are.
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MINER’S LIFE-SAVING HELMET
Several types of life-saving helmets

are already in use by miners 1n:l fire-
men and in refrigerating plants. The

Working in Deadly Gases

latest device is a German invention, in
which the air supply comes from two
oxyvgen evlinders strapped on the back.

A special diving helmet is also made
for submarines. It can be put on in
one minute and will sustain Jife while
the wearer dives from the boat and

makes his way to the i-'.lll'fdu

SEE-SAW TARGET FOR BIG GUNS

One of the most unique targets ever
devised 1= 1n use at the greatest school
of naval gunnery in the world—Whale
Island, Portsmouth, Eng. Here the
goamen and coast dcfunw, gunnus are
edueated.

MECHANICS

The target consists of two dummy
warships oscillating on an immense
steel beam. This imitates the pitching
of a vessel in a heavy sea. At the same
time the car on which the target is car-
ried moves back and forth, giving mo-
tion in two directions at the same mo-
ment. At this elusive target the gun-
ners fire.

S N

ELECTRIC TABLE FOUNTAIN

The latest ornament for a banquet
table is the electric fountain which
throws dainty streams of perfumed
water, through which glimmer the soft
rays of colored lights.

Electric Table Fountain

The fountain can be moved about
like a table lamp, and takes current
through a flexible wire cord. A small
electric motor drives a centrifugal
pump to keep the fountain playing.

— i

A New York steeplejack, after years
of perilous adventures on the tallest
spires and stacks in the city, fell 4 ft.
and died from the injury.
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GIANT SHIPS IN THEIR “BATH”

How the Colossal Floating Palaces are Taken out of the Water and Cleaned

There is such keen competition today among the great ocean-going lines
that no matter how luxurious a 20,000-ton monster may be when she 1s first
launched, all the vast expenditure upon her will go for naught unless she is
kept keyed to the highest pitch of efficient perfec tion. She must keep her times
in New York harbor and Liverpool as regularly as though she were an express
train; and that in spite of icebergs, fngs. uncharted rocks, derelicts, and other
menaces to navigation.

No sooner has she docked in Liverpool, and her immense population of
. :

’.|. '.

20,000-Ton *‘Oceanic®’ in Liverpool Dry Dock
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Bow View of ‘‘Adriatic’’—25,000 Tons—in Dry Dock

perhaps 3,000 gouls streamed down the gangplank, than the overhauling begins.
Silver-plate and linen, with china, books, furniture and a thousand other neces-
saries are checked and inventoried ; and a whole army of decorators and stewards
let loose among the nine decks that rise tier above tier to a height of 60 or 70
ft. above the water. The engineering staff, too, go over the mighty mechanism
that may develop the strength of 70,000 horses, Test some rival liner do betfer
than the\'. and fastidions passengers transfer their ]ntrund-re But most curious
of all perhaps is the putting of the 20,000-ton monster in her “bath”! This
bath is in reality a dry-dock, which in order to receive the leviathans of today
conveniently must be fully 1,000 ft. long.

Just such a curious receptacle is the “famous Canada dry-dock in Liverpool,
where all the most magnificent liners of today are overhauled. One can
imagine no more delicate operation than landing a great liner on the elm and
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oak blocks at the bottom of this bath. While yet the monster is floating in deep
water a plan of the bed arrangements is submitted to the chief officer, and » very
careful calculations are made so that the stupendous hull may rest evenly upon
the blocks. Then the flood gates are opened and the bath filled. When its
ievel is the same as that of the outer water, the colossus ig wheeled round and her
nose pointed in. Then tugs begin to haul in, and when once her towering bow
is between the amphitheater-like walls, her speed is so slow that it takes a sharp
eve to deteet any movement at all.

You understand that if she scraped her sides it would do great damage.
No sooner is she fairly in, than a whole army of men get to work with brushes
of steel wire on the ends of long poles; and when at length the stern and pro-
pellers are inside, the outer gates of the bath are elosed and enormous steam
pumps get to work throwing out millions of gallons. Gradually the mighty
ship sinks, and as she goes lower and lower consultations are held as to how
likely she is to settle on an even keel on the blocks prepared for her. Moreover
long poles are sgtretched from the walls, so that when she comes to rest she may
not heel over either way. The breaking of these poles would surely result
in disaster, entailing scores of thousands of dollars to put right.

Rr-memlmr the ship may be nearly 800 ft. long, and the dead weight in
the case of the new Cunard liners “Lusitania” and “Mauretania” is 33.000 tons!
At last every drop of water is removed from the bath, and serapers, brushers
and painters get to work on the towering steel flanks of the ship. She has
seftled on her bed within a fraction of an inch of the spot designed for her,
and you will soon see busy men, perched like acrobats and lmkmg like flies on
a wall, on narrow planks high up on the hull, driving rivets, testing plates,
painting or scraping. A ship like the “Mauretania,” h\' the way, contains over
4,000,000 rivets, and the largest of them are 8 in. ]mur and wm"h nearly 3 lb.
The removal of weeds, barnacles and other marine 'rl-::mtha from the hull of
one of these magnlfiuenl liners means a material increase of her speed.

At last the floodgates are opened once more, and gradually the monster
lifts off the blocks, and is hauled out again with as much care as she was
hauled in. A whole fleet of tugs are fussing about her; her head is swung
round, and, all spick and span both within and without, she is ready to receive
her thousands of passengers and poke her nose out once more into the stormy
Atlantic for another journey of 3,000 miles.

—
1

Royal Train Used by the King between London and Epsom Race Course
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CROSS TUBE BOILER

In a new type of locomotive hoiler
being built in England the tubes are

Odd Locomotive Boiler

placed across the boiler, instead of

lengthwise.
—_—— - ——

ELECTRIC INCUBATOR

Hatches Chicks for Parlor Tabhle

An electric incubator has been per-
fected which can be used in connection
with ordinary oil incubators or inde-
pendently. It is also made in orna-
mental style for use as a store window
attraction, having a neat metal base of
ornamental design, with nickel plate,
oxidized copper or gun-metal finish, the
base forming the hover or brooder for
the newly hatt‘*hv{l chicks. A drawer is

MNew Table Novelty

POPULAR MECHANICS

provided, which is partly drawn from
the base and the electric chicks run
about in the fenced enclosure, about 3
or 4 ft. square, making a most interest-
g exhibit.

Still another design is used as an or-
nament for a library or parlor table
when the chicks are hatching out and
affords a decided novelty in which the
human interest which attaches to any-
thing young and alive has full scope.
Current is taken from any wall socket
with the usual flexible cord and plug.

B - S <

TWO-STORY LUMBER YARD

In a western city, where land avail-
able for lumber vards has become very
valuable, a dealer conceived the novel

Skyscraper Lumber Yard

idea of a two-story lumber vard. This
double-deckeid \ard has a ft{‘lnl,d“u of
100 ft. and extends back 80 ft. fmm the
street.

—_—

TO DOUBLE LIFE OF UMBRELLAS

The usual way on coming in out of
the rain is to place the umbrella in the
rack or cerner with the handle wpward.
This allows the water to run down and
remain a long time in the metal that
holds the ribs together, which will rust
the joints and rot the fabric. If the
handle is placed downward instead of
upward the water will run away from
this point first and the whole top will
dry quicker.
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MOTOR BOAT WHISTLE

A new whistle for motorboats is
sounded by a mtary blower driven by
7 a friction con-
tact with the
flywheel of the

ngine. The
whistle can be
maintained  as
long as desired
and the sound is
uniform and
steady. The

= | blower, of course,
must be at the engine, but by use of
piping, the whistle can be placed any-
where in the boat and a whistle cord

run to the steering wheel.
—

PIPING WATER ACROSS THE
MOUNTAINS IN HUGE WO0O0D-
EN PIPES

In California there are many great
irrigation, mining and water-power en-
terprises, and as more than four-fifths
of the state is mountainous, water in
not a few cases has to be taken over
high rocky ridges and acroes deep ra-
vines and canyons. In order to conduct
water cver such a rough country huge
wooden pipes, more than 6 ff. in diam-
eter, are used.

These pipes are made of redwood
staves banded by iron rods that may
be tightened by screws and the pipes
thus made watertight. California red-
wood is found to be an excellent ma-
terial for making water pipes, for the
reason that a large pmpﬁrtmn of lum-
ber from that tree is “clear stuff,” free
from knots, pitch and pitch seams, and
the wood being very free from sap is
enabled to resist decay to a remark-
able degree.

The wood stave pipe is found far
preferable to iron or steel pipe for con-
struction in mounfainous regions, for
the reason of its light weight, and that
the material may be transported to the
site of operations in pieces. It is not
infrequently the case that it is found
impossible to transport even this light
material upon wagons, so rugged is the
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Pipe iz 6 Ft. Diameter

country, and in cases of this kind the
wood staves are lashed to the backs of
burros and thus taken into the steep
places. Our illustration shows a sec-
tion of this huge pipe descending a
steep mountain side and crossing the
gulch at the bottom.
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GIRLS’ FIRST RACING SCULLING
EIGHT

Dr. Furnivall, the eminent Shakes-
pearean scholar, claims his crew of girls
is the first racing sculling eight to be
pulled by women, and that the Ameri-
can girls” eight is a rowing, not a scull-
ing eight. The illustration shows his
crew of fair oarswomen in full swing in
their racing scull on the Thames river.

—— -
MACHINE TO TYPEWRITE 1,000
WORDS A MINUTE

Remarkable claims are made by the
inventor for a new automatic typewriter
which 18 to be placed on exhibition, 1f
its construction is such as not to require
an engineer, electrician and a crew of
machinists in constant attendanee, and
it will do one-half it promises, it will
revolutionize correspondence in large
establishments. The inventor says:

“This machine will actually write let-
ters at the rate of 1,000 words a minute.
The machine may be operated in two
ways. If it is desired to make a num-
ber of copies of the same letter with
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different names and addresses it will
perform this work, producing in each
case an original letter in one, two or
three colors, fill in the name and ad-
dress and add the signature. A busi-
ness man desiring to dictate may use
this automatic typewriter by talking his
letters into a device like the phono-
graph, transfer the record to the ma-
c¢hine, turn on the electrie current and
go home. The next morning the let-
ters will all be done anc the machine
will automatically stop when all the let-
ters are written. It will also address
envelopes or wrappers and count them
as well. It will write forwards or back-
wards, and, if desired, the lines may be
justified like type.

b

CAR DITCHED; TRUCK WENT ON

The motorman on an interurban line
near Grand Haven, Mich., forgot to
ghut off the current as his car ap-
proached a curve at high speed. The
result wag the car body was thrown
completely off the trucks which re-
mained on the track and ran 1,500 ft.
hefore coming to a stop.

Peculiar wvehicle specially constructed for
the transportation of giraffes. The top of the
wagon is about 20 ft. above the pavement.
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PERILOUS WORK IN MID-AIR

A daring photographer risked his life
to secure the picture from which this
illustration is made. 1t shows the plae-
ing of a steel beam 400 ft, in air during
the construction of a skyscraper in New

g

r
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Structural Worker 400 Ft. Above the Street

York City. It requires the steadiest of
nerves to perch on the top of a slender
column and guide the great beams inio
place as they are brought up by the
hoisting machine from the street.

_H_‘,—

UTILIZING DYING PIGS® SQUEAL

It has long been the boast of the
Chicago packing houses, that in kill-
ing hogs everything is utilized—ex-
cept the squeal. :

The squeal has
now been turned
to account in this

way :

An ingenious
piano salesman
travels through

the country, tak-
ing several iIn-
struments  with
him. To draw a
crowd he gives a free evening enter-
tainment with a moving picture ma-
chine. Between each series of views he

Corneay « Prasta’”

demonstrates on the pianos. One of his
pictures shows the progress of events at
a packing house. To make the scenes
in the killing room realistic he visited
the plant and secured some pho-
nograph records of the porkers as they
let out some vigorous remarks. Now
when the moving picture reaches the
pig sticking act, he turns on his phono-
graph and his visitors can see and hear
just as if they were actually present
at the original scene of operations,
—_——————

TWO-CENTS=A-MILE RATE PAYS

While the western state legislatures
were passing the 2-cenfs-a-mile passen-
ger rate the passenger departments went
into spasms. Whether genuine or not
we don’t know. The record of the first
month at the reduced rate on a large
number of western roads shows in near-
Iy every case a marked increase in earn-
ings over the corresponding month last
vear. And this has been earned with
practically the same equipment, which
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means little or no increased cost of car-
rying, as the passengers load and un-
load themselves.

The explanation is few empty seats in
a train which formerly went only partly
filled. People are riding now at 2 cents
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who thought they could not afford to at
3 cents—and many of them actually
could not. Once the travel habit is
formed it lasts. The stockholders ought
to thank the legislatures which reduced
the rate.

HUGE WATER WHEEL DRAINS MARSH

2,000 Acres Reclaimed in a Novel Manner

By James C. Mills

Two thousand acres of Michigan
marsh land have been reclaimed by a
system which is declared to be new.

The new drainage consists of two
principal factors, namely, a monster
water wheel and a series of high and
wide dikes, with broad and deep ditches
within. The dikes are 20 ft. high
above the normal stage of water in the
river and the ditches are 16 ft. deep
and 34 ft. wide at the bottom.
building up of the dike and the dig-
ging of the ditch was done by a dredge
which, starting au the river, dug its own
channel around the traet, the earth tak-
en out in the operation being dumped
on the outside to form the dike. Run-
ning straight across the tract are five
smaller ditches, joining both ends with
the main ditch. At the corner of the
tract where the north and east sections
effect a junction, at the lowest point,
the power house was erected and the
water wheel and the machinery to op-
erate it installed. TUnder the power

e
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EXPLANATION.—The dingram shows the wheel
In the Oume jmmersed to depth of 6 ft. Wheel is
o9 ft. dinmetor: 16 paddles: spaee between each
paddle at the outer rim, 5 ft. 5 in. The paddles are
set at an angle to the gpokes and are thos 7 Tt
lonz. The Inoner rim, to which the inner end of the
paddlez are attached, = 16 ft. in diameter, or
glightly more than 50 ft. in elrenmference.  The
gpace hetween the fnner ends of the paddles fs
8 ft. 1 in. The width of each paddle is 4 ft, At
five revolutlons per minute 0,520 en. ft. of water is
ralsed, or 571,200 cu. ft. per hour, or 16,278 tons of
water per hour.

The -

house and cutting straight through the
dike there is a sluiceway 4 ft. wide and
30 ft. long by 16 ft. deep, constructed
of concrete. In this flume the water
wheel is set, its shaft adjusted so that
its wood paddles are within a quarter
of an inch of the smooth flat walls and
bottom of the flume. On the outlet end,
where the wall is rounded to conform
to the circumference of the wheel for
a distance of 6 ft. from the bottom the
end of the paddles slip along the sur-
face and discharge the water into the
outer sluiceway.

The wheel is 28 ft. in diameter and
4 ft. wide and constructed entirely of
steel. The wood paddles are bolted on
at a decided angle to the wheel spokes,
in order to permit the water to flow off
more freely as the wheel revolves and
the paddlespass the mouth of the sluice-
way. This is necessary because the wa-
ter is not raised as high as the wheel
axis, at which point the spokes would
be parallel to the surface of the stream.
There are 16 of the paddles and when
the wheel iz in operation they are the
important factor in lifting the water
from the ditch to the river beyond.

The great wheel is arousing much in-
terest because of its novelty and large
capacity, and as yet is the only one go
used in this country. The small ex-
pense of operation is its chief recom-
mendation, and when one considers that
it has drained seven miles of 34-ft.
ditch, 6 to 7 ft. deep, in less than 10
hours, he has some idea of what it could
do in draining swamps and marshes
now covered with water at all seasons of
the year.
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To operate the wheel there is pro-
vided heavy continuous gearing with 5-
in. face, which is bolted securely fo the
rim fmd which engages a pair of 12-in.
spur-gears, mounted on a counter-shaft,
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LITTLE KINK MAKES BIG WRECK

A washout in the track near Fay-
etteville, Ark., removed the support
from under a gingle tie, but this was

suflicient to so weaken

the track that a pass-
ing freight train left a
kink in one of the rails.
The kink was so small
the engineer of the pas-
senger train, which fol-
lowed soon after, did
not notice it until he
was within a very short
digtance. There was
not time to stop, so put-
ting on full speed he
tried to get over. The
engine and mail car
ch-arml, but the rest of
the train was ditched,

What a Little “*Kink" Did

which in turn is conneeted by belting to
the engine shaft. The engine is 125 hp,
of the ordinary slide valve type, sup-
plied with steam from a fire-tube boiler.
When operated at its full capacity the
wheel revolves five times a minute and
will take a foot of water off an acre of
land in six minutes,
—_—————

A HORSESHOE ADVERTISEMENT

A blacksmith
in  Pasadena,
Calif., to show
his thrift and
to call atten-
= tion of the
&%  passing public,
has piled up
about 3 tons of
old horseshoes,
| in the shape
shown, nails
upward.

—_— s

The new cruiser “Salem,” 423 fi.

long, will be the fastest boat in our
navy.

although mene of the

trucks left the rails un-
til they had gone a car’s length.—
Photos by F red, L. MeMillan, Fayette-
ville, Ark.

—_— - ————

$5,000 PRIZE DESIGN

The design for the emblem for the
Alaska-Yukon-Pacific  Exposition at
Seattle in 1909 has been accepted. It is
the work of Adelaide Hanscomb, a
voung lady artist of San Franecisco, and

she was awarded the prize of $5,000
over several hundred contestants. She
says: “The figure to the right typifies
the Pacific Hlmjw with right hand ex-
tended in welcome and the left holding
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a train of cars, representing commerce
by land. The figure to the left repre-
sents the Orient, and the ship in her
hand represents commerce by sea. The
central figure in white is that uf Alas-
ka, the white representing the North
and the nuggets in her hands represent-
ing her vast mineral resources. Across
the sky in the background is seen the
Aurora Borealis, so vivid in the North.”
— - —

SHORT STOP FOR RAILROAD
CARS

In this casze, the railroad being on a
public street, 1t was not practical to
put up the usn-
al bumper, so
they placed ties
rather deep and
boldly let the
ears run off the
track into the
soft dirt. The
bent rails easily
guide the ear
onto the main
track when pulled forward.

TERRA COTTA CHIMNEY
THIMBLES

In building residences terra cotta
or clay thimbles are now bheing much
used in chimneys in preference to the
thin sheet iron rims. They come in
lengths of from 4 in. to 10 in. and
diameters 5 in. to 10 in. They are
usnally made in flower pot factories.

These Will Never Rust

POPULAR MECHANICS

SINK SHIP TO SAVE IT

To sink a ship, and that by means of
a submarine torpelo, in order to save
it, is one of the strangest of marine
experiences; yet that is precisely what
happened to the “Canada™ in the har-
bor of Oran, Algeria.

The vessel which flies the English
flag, with a valuable cargo on ln{mrd
caught fire. In gpite of the efforts nf
crew and tugs 1f was found impossible
to subdue the flames. A destrover
towed the ship to a safe place and fired
a torpedo under the water line. The
vessel sank in comparatively shallow
water, which of course instantly put
out the fire, and she was then repaired
ana raised.

Lot

One of the subways under London in which
are the largest gas mains In the world,

BIG CONDENSER PIPE LINE

To supply condensing water for the
7.000-hp. engines in the million-dollar
electric power plant at Redondo, Calif.,
three lines of immense steel pipe 50 n.
in diameter are carried out 500 ft. into
the ocean. Pipes are made of %-in.
metal.  When the big pumps were
started one of the pipes collapsed for
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Arrow Shows where the Pipe Collapsed

a length of about 100 ft., from the
suction, on account of having been
improperly braced, the lozg amounting
to $3,000. An arrow in the picture
shows the flattened pipe. The pipes
are 18 ft. above the water.

R
.
s

HAULING WITH WAGON TRAINS

All the heavy hauling in Los An-

geles is done ln muploﬂ Wagons, as

shown. The second wagon has a short
pole with a clevis on end which fits
over the end of the reach of the first
wagon. A long continuous chain ex-
t(‘lllt'ﬁ from a hmp around the king pin
of the first wagon clear tlumltfh to
the rear axle of the second wagon,
Five horses are used, thus saving the
expense of one driver; also, beeause
the second wagon exactly trails in path
of the first wagon, power is saved.

DASH FOR SOUTH POLE
Lieutenant Shakleton’s Antarctic ex-

pedition sailed from London July 30 in
the “Nimrod,” a Newfoundland sailer
of 227 tons, The vessel carries supplies
to last two vears,

Wagon Train with Five Horses
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AN ELECTRIC CONVEYER FOR SHIPS

Electricity plays an
important part in the
loading and unloading
of modern vessels. . It is
claimed that the convey-
er shown in the illustra-
tion will save $50 to $65
per day, deoing the work
l(}rlmrh done by hand.

It is electrically driven
and has an endless wood-
en apron which runs on
steel rollers. It operates
at any angle, iz from 25
to 50 ft. in length and
can be transported to any
place. There 1s an auto-
matie registering device
which accounts for every
package, no matter how
small, that passes over it.
The conveyer will trans-
port and register from

Courlesy Sponos Mfyg. Co,

Loads 5,000 Packages an Hour

TEACH SWIMMING ON DRY LAND

By means of a new invention school
children in Germany are being taught
how to swim before they enter the wa-
ter. The apparatus consists of a broad
sling placed under the chest and a nar-
row band for each ankle, allowing free
movement of the arms and legs. The
leg slings are balanced on weights and
pulleys to allow a compensating motion.

3,000 to 5,000 sacks,
cases, barrels, bundles of
shingles or bhales per hour,
according to size and weight. The il-
lustration shows ~a 50-ft. machine
loading the steamship “Minnesota™ at

Seattle.
—_—

MINING KAOLIN WITH WATER
JET

A company mining kaolin in Connec-
ticut successfully uses a water jet in-
stead of a shaft. A 4-in. pipe is put
down to the bottom of the kaolin bed,
about 200 ft. Inside this pipe a 2-in.
pipe is let down with a nozzle at the
lower end, through which water 1g
forced at a pressure of 60 lh, About
100 gal. of water and kaolin per minute
come to the surface, 10% being solid
matter, of which 75% is kaolin. The
discharge is then pumped 4 miles
through pipe line to washing plant.

—t e

A railroad brakeman has invented a
hot-hox alarm, in which the melting of
a fuse rings a bell in the coach.
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An exhibition of Japanese daylight fireworks in which thousands of subjects, made of

colored paper, are fired into the air.

Animals,

fish, balloons, furniture, umbrellas, and

countiess other objects are sent up several hundred feet and float slowly down, unfolding as

they descend.

IN THE STOKE HOLD

What is doubtless the fiercest work
performed by man is firing the furnaces
of the great ocean liners, which consume
geveral hundred tons a day. The men
are obliged to work lIlLE*:bHIIT]‘I. in a
tempcrature which few pmp!e can en-
dure longer than a few minutes. Al-
though they work in short shifts it is so
exhausting that the men are short lived,
and new stokers have to be secured con-
‘stantly to take the place of those who
have become broken-down wrecks.

PECULIAR WRECK OF BUILDING

A three-story frame tenement whose
height had been inereased by raising on
jack screws preparatory to moving, was
blown down in Chicago.

A midnight gale blowing nearly 50
miles an hour overturned the building;
five persons were killed and 16 badly
injured. The collapse of the structure
was almost complete as seen in the

itlustration.

A pile driver at New Orleans is 108
ft. high ; supposed to be the highest ever
built,
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LARGEST SAILER AFLOAT

The “R. C. Rickmers,” a German
vessel, ig the largest sailing ship afloat.
She i3 8.000 tons lmrrlvn. a recent
cargo being 40,000 bbl, of cement.

The boat has an auxiliary engine and
propeller with feathering blades.
Masts and cross yard arms are tubular
steel,

HAY PRESS GATHERS, BALES AND DELIVERS

In California haying is [
conducted on a large
scale, some ranchers pro=
ducing annually 100,000 |© =
tons each. The hay 1s
all baled for shipment.
The cut shows a hay |
press run by a gasoline @
engine.  On this press
are arrang ] ‘*(‘\{'T'.ﬁl ex-
tra spools with friction
clutehes to operate them
when a bell signal is
given. The farther man

gite on a high seat and

by meang of levers oper-

ates the several ropes,

one to draw the loose hay for a dis-
tance of about 40 ft. and another rope
to earry the pressed bales away about
30 ft. About 60 bales an hour of 125
Ib. each are handled without lifting
by hand, and all material is brought
to the machine without labor. Still
on account of putting on the wires at
such a speed quite a few men are re-
quired. Tt iz said to be the only ma-
chine both pulling the material and
piling up the bales as shown.

A Hay Press That Does Things

HUGE DOCK FOR FLEET SHIPS

The London & Great Western Ry.
building the largest dock in the wnrlrl
at ‘*-mﬂhamptﬂn, England. It 1=
planned for the giant vessels of the fu-
fure and will provide berths at one time
for four ships 800 fi. long and of great
draft. The dock will be 1,700 ft. long,
400 ft. wide; will enclose a water sur-
face of 16 acres and be capable of being
dredged to a depth of 40 ft.
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BUILDING A RAILROAD IN SAVAGE AFRICA

Giraffes and Elephants Pull Down the Telegraph Wires—Hostile Savages Pull Up
the Tracks to Make Spears

By W. G. Fitzgerald

Slowly, but surely, the Dark Conti-
nent is being conquered for civilization,
and the most potent factor in this is
certainly the railroad. Already from
Cape Town, in the south, as far north
as Lake Tanganyika, 2,000 miles, the

Cape to Cairo line has won its way
and in East Africa, the Uganda Rail-
road has fought with wild beasts, hos-

gether by gorgeous orchids and other
floral parasites. The only “roads” are
the beaten tracks which the herds of
elephant have made as they crashed
through the jungle on their way to
water. Then, too, it must be remem-
bered how dangerons a country this is
for the white man, owing to the deadly
fevers so easily contracted, not to mens-

MNatives Making an Embankment through Ashanti Jungle

tile tribes, fever and pestilence, until
today its shining tracks stop short on
the shores of the great Vietoria Ny-
anza, that vast inland sea of Central
Africa. Even in the cannibal Congo
the Belgians arve pushing railroad con-
struction, and the Portuguese on the
Indian Ocean, the Germans in West
Africa and the French on the Ivory
Coast are all laying down tracks and
winning a way into a wilderness hith-
erto given up to lion and rhino, ele-
phant and giraffe.

Now consider for a moment what
suich an undertaking means. The
country is primeval jungle with trees
whose upper branches are knitted to-

tion sudden deseents of hostile sav-
ages, and attacks from wild beasts, and
poisonous snakes. Worse still, there
i# the question of labor. As every ex-
plorer knows, the African native hardly
does a stroke of work from childhood to
the grave. A living is to be had by
merely scratching the ground, or bring-
ing down ante Ir:-pcﬂ with the bow and ar-
row ; and all the necessary labor is done
by the women. And when a railroad
company does succeed in getting a few
thousand native laborers, there is sure
to be an outhreak of that most mys-
terious of all diseases known as “sleep-
ing sickness” which last year swept
away 200,000 natives on the Congo
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alone. Animal transport, chiefly mules
and oxen, was to be had at one time,
but all these four-legged helpers are
now impossible by reason of the dreaded
tsetse fly, which has actually compelled
the Belgian officials to introduce, on a
large scale, zebras, as beasts of burden
which might possibly be proof against
the poison of this insect.

Thus, it will be seen that the con-
struction of a railroad in savage Af-
rica is indeed a heroic undertaking. In
the first place gangs of savage laborers
go ahead and clear the
jungle of trees and

POPULAR MECHANICS

which is their ordinary prey. And un-
der such conditions ‘s it that the larger
carnivora seek human beings as being
much easier to secure. The strange
thing is, that on=e having tasted human
flesh, a lion rareiy cares for any other
prey. Three or four surveyors and en-
gineers of the Uganda railroad were
specially sent from Mombasa to Tsavo,
where they took up their quarters every
night in the old pay coach which ran
up and down the line once a month
distributing pieces of cotton cloth,

brush. Behind comes
another party digging
holeg for the telegraph
posts, and last of all
come the tracklayers.
Now the surveying
pioneers wlio map out
the eourse have all the
difficulties and dan-
gers of the explorer
in an unknown land
to contend with. Tad
I space 1 could tell
thrilling lion stories
more exeiting than
any fiction, of camps
attacked in the night
by howling savages;
of mysterious disap-
pearances of white
men. But these are
the ordinary inci-
dentals of an African
pioneer railroad. On
the Uganda line all
operations were stop-
ped for two months at
Tsavo station, owing
to the depredations of a man-eating
lion and lioness which had so terrorized
the native workers that at length they
dropped their tools and disappeared in
the wilderness, There was nothing for it
buttotrack and kill the lions—a highly
risky and difficult work, for both were
old and crafty, Like all man-eaters
their fangs had become so worn and
their joints stiff with age that they
conld no longer chase the swift antelope

Surveyors Work from Tree Tops

cowrie shells, and brass wire—the cur-
rency of Central Africa.

For many days and nights the lion
and his mate continued to carry off
employes of the road, avoiding the
white watchers with almost human cun-
ning. Indeed they appeared to grow
more and more daring, and the climax
came one evening when a Hindu pay-
master was picked off an open freight
car by the lioness. who made a sudden
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swoop from the grass thicket and
dragged him off shrieking into the
jungle. That same night was marked
by a still more terrible tragedy. One
of the white engineers towards two in
the morning dropped off to sleep in the

MECHANICS
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tered in the Arab slave raiders who
make periodical descent upon Central
African villages in order to supply the
slave markets of Egvpt, Persia and
Turkey. Sometimes hundreds of the
laborers would be kidnaped and their

-t
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Material is Hauled by Long Horned Oxen

coach with his express rifle across his
knees. There was a sudden scuflle, and
hefore liz comrades knew what had
happened the maned head and massive
paws of the male lion were thrust in
at the open window, and the sleeping
man dragged out and carried off into
the |1“1I'L*-l' Hiz pitiful remains were
found some weeks later. It is satis-
factory to learn that both lion and lion-
ess were eventually bagged, but even
after their ma: wmﬁrent skins were ex-
hibited all up *111{] down the line it was
very difficult fo induce the laborers to
refurn to work.

And even when the railroad was
opened for traffic, the patroling of it
was o most difficult undertaking. On
no less than five occasions giraffes 15
and 20 ft. high were found dead by
the way, having been strangled by the
telegraph wires which they had run
against blindly and dragged down with
their long necks. Then, too, some of
the ]lumiwllnrq’rv Masai recarded the
shining steel tracks as heaven-sent ma-
terial for their own weapons, so that
it wag no uncommon incident to find
great gaps in the track where the sav-
ages had stolen the metal to be forged
mtn spears and arrow-heads in their
rude village smithies,

Another great difficulty was encoun-

villages burned with eirenumstances of
gtmt atrocity.  Accordingly the white
authorities hiul 1o maintain little stand-
ing armies whose forces could be en-
trained at any given spot on receiving
news by h]t'*"l’.]]‘.lh. and swiftly trans-
ported to the seene of a raid.  On such
oceasions serious pitched battles would
be fought, but victory alwavs lay with
the railroad people, who were better
armed and had the strategic advantages
of their rolling stock. Yet another dif-
ficulty was experienced from the herds
of wild elephants. Many of these brutes
appeared to think that the telegraph
poles were put there specially so that
thev might rub themselves against
them. Or an angry tusker whoso up-
raised trunk had been hurt hy the wire
would think little of uprooting the
poles for miles or more. It is surely an
amazing monumment to the pluek and
persistence of the whife man in Afriea
that even in the face of all these diffi-
culties railroad work is being pushed
with feverish zeal in all parts of the
comtinent from Uganda to the Senegal,
and from the Zambesi to the sources
of the Nile.

Rich mineral and agricultural lands
are being opened up and capital intro-
dueed irnm all natious. Cotton, tobac-
co and wheat are heing grown on the
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highlands of British Central Africa,
and luxurious trains are now crossing
the stupendous falls of the Zambesi at
a point where one of the world’s might-
iest rivers two miles wide falls over
an appalling precipice 400 ft. deep.
Long ago the various nations inter-
ested 1n the development of Africa,
realized that the best way to conquer
all the forces arrayed against them
there was to clear a way into the heart
of the continent for the iron horse,
which is fast carrying prosperity and
the blessings of civilization into regions
where but a year or two ago a white
face had never been seen.

AR

IRON IN CUBA

After boring several thousand holes
and making other explorations covering
a period of two vears, it is announced
that there is quantities of iron in Cuba.
The body of ore already located is eah—
mated at G00,000,000 tnns and only 1
miles from a good harbor. Steel mh*‘r*
ests in this country have already secured
27,000 acres,
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The above is an advertizsement of railroad
supplies amluar'ing in a Tokyo, Japan, rail-
road journal.

MECHANICS

MOTORCYCLE MAKES RATE OF
90 MILES PER HOUR

At Atlantic City William II. Bray,
jr., made an official mile from a ﬂnnn
start in 38 seconds, or at the rate of 'JIU
miles per hour. The machine is of

W. H. Bray, Jr.

French construction and is a two-cylin-
der 14-hp. and broke the world’s record
last year at 61 miles per hour.
i
ILLUMINATING GAS FROM
CORN=COBS

The town of Beatrice, Neb., has the
only gas plant in the world that manu-
factures commercial illuminating gas
from corn-stalks, corn-cobs, hm :mrl
vegetable matter. The qmlll’r} 15 as
good as coal gas and it sells for 1,18
per thousand cubie feet, the lowest
price in any city in Nebraska., The
plant cost $100,000 and John D,
Rockefeller is thought to be back of
it, as the franchise is held by the Rev.
Charles Eaton, pastor of Rockefeller’s
church in Cleveland. There are a
number of manufacturing plants which
make a cheap grade of gas out of bark
and hay for use in gas engines, but it
is believed that this is the first instance
where vegetable matter has been util-
ized for the manufacture of illuminat-
ing gas.

i R

]hmng 1906 in the state of Pennsyl-

vania, 126 boys between the ages of 16
and 21 years were killed in “the coal
mining regions.
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“PAY-AS-YOU-ENTER’’ STREET
CARS

The Montreal system of collecting
fares on the rear platform before the
_ passenger enters the car is to be tried
on several street railway lines in this
country. The advantage iz that the
conductor remains constantly on the
rear platform, having no occasion to
enter the car, and can thus give better
attention to his duties other than col-
lecting fares. The passengers all leave
from the front platform which prevents
confusion and delay, and avoids the
danger of starting a car while a pas-
senger is in the act of getting off.

To operate the system to best advan-
tage cars with platforms specially ar-
ranged have to be constructed, and 150
such cars are now building for a line
in New York City. Where it has been
tried the public are said to like the
svstem,

i

BOSTON’S NEW $3,000,000 BRIDGE

The new bridge over the Charles riv-
er, connecting Boston and Cambridge,
is completed at a cost of $3,000,000. It
is 3,700 ft. long, including approaches,
and 105 ft. wide. Four towers, each
100 ft. high, mark the center span,
which has a clearance of 26 ft., allow-
ing tugs and small boats with telescope
masts to go through. In its construc-
tion 150,000 bbl. cement and 14.500,-
000 1b. steel were used. Avenues are
provided for elevated cars, trolley ears,
other vehicles and foot passengers. It
is the best lighted and one of the finest
examples of bridge architecture in the
country.

MONORAIL WITH OVERHEAD
GUIDES

One of the new things exhibited at
the Jamestown Exposition is the mono-
rail illustrated below. An ordinary T
rail ig laid on short ties. On this runs
the electric car, 47 ft. long, 6 ft. wide,
and is carried on two trucks, each hav-
ing two double flanged wheels in tan-
dem. A light steel structure carries the
overhead guides, made of L-shaped steel
rails, 30 in. apart. The guide rails
serve to hold the car upright, and also
transmit the current for the motors.
The line is 3 mile long. A speed of
from 50 to 100 miles an hour is ex-
pected.

Waprright lasisn Momg Barsai

New $3,000,000 Bridge over Charles River
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FIRE EXTINGUISHER FOR
SUBMARINES

Gasoline is being used almost exclu-
gively in sub-
marines as fuel,
and there i1z al-
ways danger of
leakage from
both engines and

tanks. Fire in
such confined
quarters means

speedy death to all

chemical fire extinguisher constructed

and filled with special reference to

quenching gasoline flames is now be-

ing placed in all the Italian submarines.
_ ——

LIEE OF TREATED POLES

As a result of records of 3,000,000
poles, covering a period of 52 years, the
telegraph department of the German

overnment finds:

‘oleg Impregonated with— Last,
Salphate of COpPRer. ... o000 een 11.7 wyears
Corrosive sublimate ............ 13.7 wvears
CFeoHOER. oo oo sdvassseaseiss ool Yours
Dnlmpregnated . ...cveoviarann 7.7 years

.o

MACHINE THAT SELLS LUNCHES

To the numer-
ous vending ma-
chines will now
bhe added one

that dispenses i
when iyl
e

ﬂwwéid

lunches
vou drop a dime
in the slot.

The machine
is designed pri-
-marily for fac- :
tories and places | > T
where 1o i

|
res- | ;.,i:@:!!-ii
taurant is near } |i?1:f:?..,|-|lii'=
il
at h.nd, and .||!'||!. i !
may also be in- it '

stalled in de- It
pots, parks, boats |
and other public | ]I.'I;H'I

riilifhi; i
i

places. It is b I,,"!JL
ft. high, 2 ft. [ i
wide and con-

tains 24 assorted lunches, as indicated

the inmates. A

POPULAR MECHANICS

by a bill of fare bearing a number.
On pressing a buttoi with the proper
number a door opens and releases the
lunch selected.
e
A NON-BURSTING STEEL FLY-
WHEEL

A recently patented improvement on
the present type of fly-wheels for large
engines shows how they are made of

.steel. The rim is built up by a con-

tinuous length of wire rope which is
enclosed in a steel casing. This casing
is composed of riveted steel plate with
sectional sides and a curved bottom
plale, and the top plate extending over
half the two adjoining sections, thus

MNon-Bursting Steel Fly=Wheel

forming a lock. The rim and casing
are supported by steel channel and an-
gles, which form the spokes, fastened

to a cast iron or a forged steel hub.
—_—

Rifled Better than Smooth Pipe
Line

To distribute oil along its route for
locomotive fuel a railroad in California
is building a pipe line 250 miles in
length. The new feature of the pipe is
that it is rifled like a gun barrel instead
of being smooth. This form gives to
the moving oil a swirling motion, with
less resistance, hence the pumping sta-
tions can be placed 25 miles apart,
which is much greater than would
otherwise be necessary. The rifled pipe
line will carry 20,000 bbl. of oil each 24
hours.
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PHOTOGK * "HING MOVING PICTURES

When a moving-picture machine
owner decides to make a new film, he
first writes a story, embodying what-
ever elements of comedy or tragedy
he may choose. From this he works
up various situations and proceeds to
have actual people, usually actors, go
through them as naturally as possible.
All of which, of course, takes place be-
fore the picture machine.

The taking of moving pictures is a
rather difficult art, and
the ordinary amateur pho-
tographer would probably
experience considerable
difficulty  in obtaining
even half-way satisfactory
results.  The lens of the
camera is arranged to work
automatically and 1s
opened for an almost n-
finitesimal period of time.
When it is closed the film
moves a sullicient space to
take the next picture. The
camera itself is quite com-
plicated and ecan be oper-
ated either by hand or elee-
tricity. The exaggerated
rapidity of movement in
some pictures is due to the
operator of the reprodue-
ing machine not running
the film at the same speed as it was
when taken.

The films themselves are small, not
more than 1} or 1} in. in width, and
each roll 200 ft. long. However, when
necessary, films ean be joined together,
thus insuring any length. This iz done
after the films have been developed.
Each picture is very small, so narrow
are they that it takes 17 to make one
running foot of film, end the change
in each is so slight that the casual
obgerver would say that there was no
difference in any two adjoining ones.

The exposure of a film can be stopped
instantlv, and at the will of the oper-
ator. It is due to this fact that some
remarkable results are obtained. Thus
several vears ago there was a film in

use that was very popular. It depicted
a man crossing a railway track and
heing run down by a locomotive. It
was made by having an engine ap-
proach the man, then stopping the
film just before he was struck, of
course not showing his leap to safety.
The train again approached, a dummy
was thrown before it, and the machine
started. The result was a picture
showing the man apparently being

Fireproof Projecting Machine

ground to death beneath the wheels.
All poor spots were later retouched.

The film iz made of celluloid and is
very inflammable. Great care is neces-
gary in the reproducing machine that
the heat of the intenge light rays
focused directly upon the picture, does
not ignite it. Formerly disastrous fires
were caused by an operator stopping
his machine for 3 or 4 minutes and neg-
lecting to place a screen before the
lens. This danger has now been re-
moved by fireproof magazines placed
above and below the lens. The filin
to be used is contained in the upper
magazine and as it passes the lens is
rewound in the lower one. The lamp
hox is also air-cooled.

The moving picture is deservedly
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popular, not only for its entertaining
qualities, but its instructive features
as well.  In many colleges and high
schools it 18 congidered one of the most
valued aids in modern methods of edu-
cation. It is not necessary to own a
large number of films, as they can be
rented to illustrate almost every sub-
ject. The cost of moving picture ma-
chine complete iz also much less than
generally supposed, and they are not
at all difficult to operate.

1L o L WO

— i ——

INTERIOR OF A BATTLESHIP

The accompanying illustration shows
all the parts of a battleship, the particu-
lar subject heing the French boat **Re-

public.” The parts are as follows:

1, s=earchlight; 2, lookout for torpedo
bomts  amd  sulimarines ;. 3, conning  tower :
4, ventilator; 5, searchlight ; G, turret for two
12-in. guns; 7, lateral tarret for two 10-in.
gung ; N, lateral turret for fwo S-Ip. guns;
0, lateral turret for two 10-in. guns; 10, tur-
ret for two 12-in. guns; 11, ship's records;
12, kitehen: 13, location of wireless receiving
and transmitting apparatus; 14, steerage; 1a,
carrigge storage: 16-17, 2-in. guns: 1%, com-
mandant’s guarters; 19, chief’s guarters; 240,
torpedo carriage ; 21, officers’ promenade; 22
deck ;: 23, officers’ ecabin; 24, tube for torpe-
does; 2353, passage for arcess to cofferdams ;
26, wells for ehains: 27, magazine for 12-In.
guns ; 28, magazine for 10-in. guns; 29, offi-
cers’ rooms; 30, magazine for 10-in. guns;
A1, machines: 32, stoke-holds: 33, infirmary
44, magazine for 12-in. guns; 35, reservoir for
water; 6, reservoir for petrolenm: 37, ware-
house : 45, dynamos and auxiliary apparatus;
29, coal storage.

il i
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FIFTY SEARCHLIGHTS FOR NI=-
AGARA FALLS
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The most magnificent illumination
in the world will be one of the perma-
nent attractions at Niagara. Fifty
monster searchlights throw colored
lights upon the gorge, rapids and falls
at night, several of the lights being
capable of throwing a beam of white
light 125 miles, In front of the big
light projectors are mounted wheels,
containing large gelatin disks, which
are revolved slowly. With the chang-
ing of the color disks the beams of
light will be variegated with kaleido-
scopic effect, producing a color scheme
on the mist and water excelled only by
the great northern lights.
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FLANGE UNION WITHOUT
GASKET

These flange unions are made entire-
ly of malleable iron except the brass
seat, and that is made practically inte-
gral with the malleable part. No gas-

e |

Malleable Iron

. Brass Seat
il Screwed in

Maikzable lroa
—— ._I.J

ket is required and the strength is such

there is no danger of breaking the

flanges in pulling the joints together.
—_———

AUTO RUNS 14,371 MILES WITH-
OUT STOP

The world’s record for a non-stop
motor car test has been made by an
English  G-cylinder  50-hp.  machine
running between London and Aber-
deen. The run totaled 14,371 miles.

——————

ORNAMENTAL CEMENT WORK

The little posts for balustrade rail-
ing are made in plaster of paris forms.
They are first turned out in wood, then
sawed through diagonally and a plas-

=
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ter cast made from cach half. The
mold, when dry, is painted with shel-
la¢ varnish.

The castings on top were formed in
glue molds. The glue is of about the
consistency of printers’ rollers, and
when making a casting is vm]lmm i in

an outer casing of plaster of paris.
— ..

RENEWING ELECTRIC BULBS IN
HIGH PLACES

A good deal of curiosity is occasioned
when vigitors to a very high room or
auditorium wonder how it
is possible to reach the
incandescent lamps when
they burn out. The us-
ual explanation is the
use of a high ladder, but

in many cases scveral
| men would be required
to move the ladder.

The explanation is the
use of a long jointed
pole, which can be ex-
tended to a great length.
At the upper end of the
pole is a holder, censist-
ing of wire fingers, which
open by pulling a string and close
tightly around the bulb by means of
springs, the moment the cord is re-
leased.  When the bulb is thus gripped
the lamp changer turns the pole and
unscrews the lamp.

— -t . e—

BRIDGING A CHASM IN A CAVE

= | o
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The two erews of workmen driving
the huge tunnel beneath Lookout Moun-
tain have just met at a point one-quar-
ter of a mile from the west entrance
and 1,000 ft. directly under the Point
Hotel, perched on the summit of the
mountain.

The tunnel is unique in many ways.
It iz 3,400 ft. long and will be broad
and ]ngh enough to accommodate four
tracks. The progress of the digging has
been rapid, equaling about an average
of 800 ft. per month, the work all being
done by dnnhlp shlfh with two drill
crews and two shovel ontfits.

A serious obstacle was encountered.
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A huge cavern starts at the Tennessee

side of the mountain, intersects the tun-.

nel and emerges in Alabama at a point
18 miles distant. Efforts were made to
fill across this cave with the blasted rock
taken from the tunnel, but only a slight
impression was made and the attempt
was abandoned. It has now been decid-
ed to throw a bridge across the chasm,
which, if successfully accomplished, will
be a feat entirely mew and movel in
bridge construction.

POPULAR MECHANICS

RAILROAD INTO CANYON

The Grend cenyon of the Colorado is
a mile deep. and dowx i —all-like side
a rock railway will be bui.t It will
probably be the steepest railroa;’ ‘n the
world and will save passengers & all-
day and dangerons trip on horseba.”
Its construction will be along lines of

other rock roads already in operation.
_..

MEXICAN GOVERNMENT
THEATER

The Mexican governs=
ment 18 erecting a new
national theater building,
which will cost when fin-
Lighed $6,000,000. Tt is
one of the few steel strue-
tural buildings to bhe
erected in the City of
Mexico. It is claimed that
| it will be the largest and
finest theater in the
world. More than 1,000
tons of steel were used n
its foundation and more
than 3,000 fons of steel
will be required in the
8l superstructure.

Steel Skeleton Mexico's National Theater

SOFT AND HARD COAL BRIQUETTE

A Pennsylvania inventor expects
great results from a coal briguette he is
making. Tests are said to indicate a
success. He takes the at present waste
coal dust from mines and dumps and
mixes 60 parts soft coal with 15 parts
hard coal and 25 parts binding mixture
and other ingredients.

The briquette is said to burn for
hours with a firm, strong heat and prac-
tically no smoke. Throughout the min-
ing regions are small mountains of
waste material, now worthless, which
are guitable for use by this new process.

e lagegdg

A committee of the peace conference
at The Hague voted down the Belgian
- proposal that mercantile vessels seized
by a helligerent he restored at the con-
clusion of a war.

The building will be
fireproof thlmlrrhuuf 1t
will have the novel dis-
tinetion of being the first building in
Mexico to be eqlnppvd with heating “and
ventilating apparatus. The interior of
the building will be elegantly finished
and decorated. In addition to the thea-
ter the building will contain reception
rooms, a danc-mg hall, a concert hall

and a roof garden.
—_————

FULTON PLANNED SUBMARINES

—_———

The centennial anniversary on Au-
gust 17th of Fulton’s steamhoat recalls
the genins of this remarkable man in
other ways. He planned and built a
submarine for use in war and construct-
ed and demonstrated a submarine tor-

o in England on October 15. 1805,

With 180 Ib. of powder and some
clockwork which was timed to explode
in 18 minutes he blew to fragments the
“Dorothea,” a 200-ton brig which had
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In the great Peking to Parls motor car race great obstacles were encountered in Easslng

over mountains but the most trouble was caused by the deep mud in Asia and Far
The cars had freguently to be extricated by means of blocks and tackle.

Europe.

astern
The:

illustration, which shows one of these trying éxperiences, is from the London lllustrated Mews.

confidently been lent by Pitt for the
experiment. The torpedo had fto be
towed under water by men in two
small boats and drawn under the ves-
sel with ropes, a maneuver contemplat-
ed only in the dark during hoestilities.
It is difficult to place bounds to what
Fulton might have done could he have
had the henefit of the scientific and me-
chanical facilities of today.

. s

IMPROVED HOISTING MACHINES

The vast number of power plants
scattered over the country, which facil-
itates the procuring of electricity, has
almost revolutionized hoisting methods.
Electrical hoists are being used more
and more every day, because of their
efficiency, durability and compaciness.
They are used extensively for the erec-
tion of buildings and general work
about docks, warehouses, mines, quar-
ries and coal yards.

These hoists are of the friction drum
tvpe and are controlled by a mechanical
lirake which aets directly upon the
drum. This brake is operated by levers
placed in a convenient position for the
hoisting engineer. The power for the
drum is furnished by a motor which is

started or stopped by the ordinary con-
troller, so commonly seen upon the
street cars. A 14-in. single drum
hoist operated by an 18-hp. motor will

The Electric Hoist
lift 2,500 1h. Freedom from sparks
gives the electric hoist a great advan-
tage over the portable steam hoist and
hoiler outfit.

-___.’. -—y—

The only locality in the United
States where diamonds occur in place
discovered to date is near Murfreeshoro,
Ark. Sinee August 1, 1906, 130 gems
have been picked up, the largest
weighing 6} carats—a fine white stone,
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MACHINE THAT LINES A TUNNEL

An ingenious machine, the only one
of the kind ever built, has been put
in use fo line the tunnel which the
Metropolitan railway of

POPULAR MECHANICS

RECOVERING COPPER FROM
RUINS

Recovery of valuables from the San
Francisco ruins has led to many ingen-

Paris is constructing, un-
der the river Seine, R
The tunnel is made of
sections of cast iron
bolted together, and had | #
to be lined with concrete |
blocks quite large and §
heavy. To handle these
blocks the machine illus- |[B
trated was invented. It |
consists of a swinging U
arm moving quite like  §
the dipper of a dredge, |
which swings down,|
seizes the block, and ear-| = %
ries it with an upward |
and forward movement to| =

its proper place. The
workmen then secure the
piece of lining with bolts. The ma-
chine is operated by hydraulic pressure
and the entire outfit is carried on a
temporary track fastened on each side
of the tunnel.

GRACEFUL CONCRETE BRIDGE

This beautiful concrete bridge is an
unusually fine instance of cement work,

Lends Charm to the View

The span is 80 ft. long. The hridge is
near Venice, Cal.

To stop a leak in a hot water bag,
apply a piece of adhesive plaster,

Only One of the Kind Ever Built

ious undertakings. A ton a day of
brass and copper particles is being re-
covered from the site where formerly
stood a foundry. During the fire the
metal melted and ran several feet into
the ground. The process of recovery is
described in the Journal of Electricity
as Tollows:

“A well was sunk in the bottom of
the basement, 8 ft. below the tide water
level. Over this a 2}-in. centrifugal
pump is installed, driven by a 23-hp.
motor, This pump discharges into a
sluice 60 ff. long, with wooden riffles
about 10 ft. apart. The delris from
the foundation site is shoveled up and
dumped into this sluice box, and the
brass and copper caught in the rifiles,
while the lighter stuft is carried down
and deposited at the foot of the sluice
and hauled away. The water then runs
through sereens back to the mill and
is used over and over again. This
small plant, at an actual cost of but
$150, and operated at a cost of ahout
$15 per day, yields a quantity of hrass
and copper amounting to one ton per
day, which is worth from 6 to 7 cents
per pound,”
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LEARN HOW TO FLY

Although great advances have been
made in the art of aerial navigation,
the problem has not been attacked sys-
tematically enough. The first thing
needed 15 a trained body of men \\'hn
shall become familiar with everything
already accomplished, and then devote
their lives to the sole aim of building
upon that foundation the airship which
is to be perfectly safe and under con-
frol. For obtaining such a corps of ex-
perts there must be schools of instruc-
tion in the whole subjeet of aerostaties,
supplemented by laboratories contain-
ing ample facilities for practice and
experiment.

A beginning has been made in that
direction. The United States Depart-
ment of Commerce and Labor has ob-
tained reports on the situation in Eu-
rope, which-show that in France there
iz no real school of aerostaties, although
the greatest progress in navigating the
air has been made in that country.
What has been accomplished there has
been done chiefly in an experimental
way by the army, whose object is war,
and ln nine h.ﬂlﬂuumg clubs whose ob-
ject 1s sport.

From Chemnitz, Saxonv, comes news
of the first attempt to establish a real
school of aerial science, with regular
courses of instruction extending over
a vear, ending with an examination and

a certificate of proficiency. It opened
\[:1:-. 1, 1907, under the direction of
an acronaut of twenty-zix years’ expe-
rience and 600 ascentz. The outline
given of the curriculum shows, how-
ever, that it deals with hﬂlluﬂnmg only,
which iz merely preliminary to the
main problem. Perhaps we can estab-
lish the real thing over here.

— -

The government-built ship “Con-
necticut” in her test trials proved
herself better than her sister ship
“Louisiana,” built by the Newport News
Company. The “Connecticut’s” aver-
age speed was 18.73 knots for her five
hest runs, and the “Louisiana’s,” 18.59
knots.

ITALIAN ARMY TRAINING

Special attention is given in the
training of an Italian soldier to make
him both agile and enduring. Living
in a mountainous country and separat-
ed from other nations by mountains,
climbing is one of the prime essentials.
The illustration shows how the bicycle
corps are taught to elimb ropes and
poles with their bicycles knocked down
and hung from the shoulders.

e
.y

MANUFACTURING ICICLES IN
AUSTRIA

“Stick™” ice iz a commodity much in
demand in upper Austria. Water is

Making *'Stick" lIce
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allowed to fall elowly over a series of
poles, where, by the natural process,
it freezes in the form of gigantic icicles.
These icicles are broken off as fast as
they are frozen and carted away to
storage quarters.

BIG CHURCH OF CEMENT BLOCKS

s i
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vears ahead of that of the other powers,
which is an important item when it is
considered that a warship often be-
comes obsolete in five years’ time.

It is understood that the new vessel
will be of 30,000 tons displacement,
against the 20,000 of the “Dread-
nonght.”  An innovation will be the

The finest church
structure in the coun-
try built entirely of
concrefe, is the First
Methodist church, re-
cently completed at De-
catur, Il

The building is 250
ft. long, 105 ft. wide
and 120 ft. to the top
of the dome. It 1is
built of cement blocks.

P AT Ty

A road for automo- |g8
biles leading from the |
main volecano road, [
down 500 ft. into the |
crater of Kilauea, is a
novelty planned for the &
island of Hawaii by its
acting governor. At the
bottom of the pit the
road will eross a cooled

lava bed two or three
miles in expanse and .
lead to the edge of Halemaumau. the
pit where subterranean fires constantly
burn. Conviet labor will be requisi-
tioned for the eonstruction of the road.
[ E———
TWO NEW BATTLESHIPS TOOUT=-
CLASS «DREADNOUGHT™”

It is reported that the British naval
authorities are about fo begin the con-
struction of a huge battleship which
will surpass the formidable *“Dread-
nought” in tennage by at least 50 per
cent. The policy of secrecy which was
in vogue when the latter was construct-
ed will be maintained during the con-
struction of the new vessel. By follow-
ing this course the admiralty keeps
British naval construction at least two

‘Handsome Edifice of Cement Blocks

placing of three 12-in. guns in the fur-
rets, where formerly only two were sit-
nated. As there are six turrets this
will give a main battery of at | .ast
eighteen 12-in. guns, which will be ca-
pable of firing a terrific broadside.
Some U. 8. naval engineers are advo-
cating the building by this government
of an even larger vessel of 40,000 tons
displacement. Such a warship would
cogt $20,000,000, but it is believea that
this cost would be offset by the predom-
inance it would give the United States.

L]

Blocks of concrete made with very
fine stone can be planed, sawed or
turned with machines, just as the softer
quarried stones are handled, produc-
ing almost perfect stone imitations.
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Train of **doods Wagons' Austrian State Railways

BIG BLAST MOVES 500,000 TONS

The biggest Dblast ever let off in
Europe was recently exploded at the
marble quarries at Carrara, Sicily.
Preparations had been made for weeks,
including the filling of a chamber 12
ft. wide and 38 ft. long with high
explogives. The event was witnessed
by a multitude, and 500,000 tons of
rock were loogened,
¢ . e —

ELECTRIC CAGE FOR PATIENTS

Two noted French physicians have
found that high-frequency electrical
currents  produce beneficial results in
treating  hardening of the arteries.
Three treatments are claimed to effect
a cure. The patient sits within a cir-

The Ductor’s Prisoner in a Cage

cular cage built of bars and wires
through which the electrical current
passes,

—_—-y——

RAIN NOZZLES TO FIGHT FIRE

On the principle of a mammoth
sprinkler, the recent invention of a
nozzle for fire department use may re-
sult in some radical changes in fire

The Umbrella Nozzle

fighting. Its action is that of a cloud
burst, spreading the water in the shape
of a mammoth umbrella, 50 to 100 ft.
in diameter and 100 ft. in advance. The
individual streams as they leave the
nozzle are about the size of a slate pen-
cil. It is said the same amount of wa-
ter used in this manner will extinguish
a larger fire area than the large, solid
and often destructive streams now
thrown by the big nozzles in use. A
not heavy rain, if continued for any
length of time, will put out a large for-
est fire.

One of the best features of the rain
nozzle is that the curtain of water it
makes protects the pipemen from the
heat and enables them to approach
much nearer than is possible otherwise.
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DIRECT DRIVEN DIRT LOADER

[t is said that the loader shown in
the illustration is the only one in the
world having a steam engine mounted
on a rear platform and operating the
apron.  Ordinarily the two large rear

POPULAR MECHANICS

8 in. When the window iz closed it lies
flat. The top has numerous small holes
with fine wire mesh to keep out the
dust, and pieces, A B, at each end, also
exclude dust. When not in use, or to
raise the window to full height, the ven-
tilator can be unhooked and laid on a

The Apron Operated by Its Own Engine

wheels operate the loading mechanism
by means of a chain drive or train of
gears.

These loaders are very numerous on
the Pacific Coast. Twenty-four horses
are required to move them, while a
dozen wagons follow closely under the
Aprom. Fach wagon holds 1} vd. and
is filled in less than 30 seconds.

e b e —

A COLLAPSIBLE WINDOW
TILATOR

VEN-

A new fresh-air device for homes and
offices is the collapsible ventilator. 1t
18 fastened by hooks to the inside of the
window at the bottom of the sash. As
the window is raised the ventilator, C,
opens like an accordion to the limit of

L]

== .-:J
by A e,
e As ?xr;fii; A58

Alr without Dust or Draft

ghelf or in a drawer. It 1s designed to
furnish abundance of air without any
breeze.

———.

LAUNCHING BATTLESHIPS EX-
PENSIVE

It costs about $15,000 simply to
launch an English battleship, some of
the items h(mtf Grandstand for invit-
ed guests, $1, UIH} hire of eight tugs to
hold the '-]np after IJHIILIHIHT $1,000;
four huge wood and steel cradles, $10,-
000 ; tallow, oil and soap to grease the
ways, $500 ; souvenir invitations, $500;
present for the lady who launches the
vessel, $500, and the banquet which fol-
lows uses up the balance.

The launching is accomplished by
cutting a cord which releases four iron
weights, and these, fﬂllll]g qmtu a dis-
tance, knock out the “dog shores™ which
hold the eradles. The critical instant is
when the vessel 18 almost water-horne
with the fore end still on land. The
friction from the weight is so great that
the false keel is sometimes fused, even
under water. Iight chaing, weighing
about 600 tons, hang from the sides of
the ship and drag along the ground to
retard the ship.
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Farmer's Boy Builds a Telescope and
Discovers a Comet

|A vonng farmer boy living oenr Cnttage Gove, Wis,

with T owi hasds el sl ool s ate vsupbly fonmd
ot i Tari Dilt o beleseopss el widle b meeently shise
overed pocommet whicl luid vscageel the watchfnl exes of
el obiicrsmterses, Ll aleseaibies i (PR (T (e B 1N
it wbimneat, o Slitor, |

First, get two pleces of plate olass,
G oin square and 1 in thick, and break
the corners ol to ke them ronmul.
grinding the rough edges on a grind-
stone,  LUse a barrel 1o work on, and
fasten one glass on the top of it in the
center by driving three small nails at
the sides to hold it in place.  Fasten,
with pitch, a round 4-in, block of wood
in the center on one side of the other
glass to serve as a handle,

['se wet grain cmery  for
grinding.  Take a pinch and spread
it evenly on the glass which iz on the
harrel. then take the glass with the
handle and move it back and forth
across the lower ulass, while walking
around the barrel: also rotate the
glass, which 1s necessary to make 1t
grind evenly. The upper glass or spec-
ulum  alwavs  hecomes  coneave, and
the under glass or tool works convex.

Work with straight strokes 5 or G
in. in length: after working 5 hours
hold the speculum in the sunshine and
throw the ravs of the sun onto a
paper: where the rays come to a point
aives the focal length, If the glass is
not ground enough to bring the ravs
to a point within 5 fr. the coarse
erinding must he continued, unless a
longer focal length is wanted.

Have ready six large dizhes, then
take 2 1h. flour emery and mix in 12
qt. of water: immediately turn the
water into a clean dish and let seitle
30 seconds: then turn it into another
dish and let settle 2 minutes, then 8
minutes, 30 minntes amd 90 minutes,
being careful not to turn off the
coarser emery which has settled. When
dry, turn the cmery from the 5 jars
into 5 separate hottles and label. Then
take a little of the coarsest powder,
wetting it to the consistency of cream,
and spread on the glass, work as be-
fore (using short straight strokes 1}

R

The Telescope

or 2 in.) until the holes in the glass
left by the grain emery are ground
out : next use the finer grades until the
pits left by each coarser grade are
ground out. When the two last
srades are used shorten the strokes to
less than 2 in. When done the glass
should be semi-transparent, and is
ready for polishing,

When polighing the speculum, paste
a strip of paper 14 in. wide around
the convex glass or tool, melt 1 1b. of
pitch and turn on to it and press with
the wet speculum. Mould the pitch
while hot into squares of 1 m., with
1-in. gpaces, as in Fig, 1. Then warm
and press again with the speculum,
being careful to have all the squares
touch the speculum, or it will not pol-
ish evenly. Trim the paper from the
edge with a sharp knife, and paint the
squares separately with jeweler’s rouge,
wet till soft like paint. Use a binger
to spread it on with. Work the spee-
ulum over the tool the same as when
grinding, using straight strokes 2 in,
or less,

When the glass is polished enongh
to reflect =ome Light, it should be tested
with the knife edee test. In a dark
room, set the specnlum against the
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wall, and a large lamp, I, Fig. 2, twice
the focal length away. Place a large
sheet of pasteboard, A, Fig. 2, with a
small needle hole oppoesite the blaze.
by the side of the lamp, so the light
from the blaze will shine onto the glass.
Place the speculum, 8, Fig. 2, so the
rays from the needle hole will be
thrown to the left side of the lamp
(facing the speculum), with the knife
mounted n a block of wood and edge-
ways to the lamp, as in K, Fig. 2. The
knife should not he more than 6 in.
from the lamp. Now move the knife
across the ravs from left to right, and
look at the speculum with the eve on
the right side of the blade. When the
focus 1s found, if the speculum is
ground and polished evenly it will
darken evenly over the surface as the
knife shuts off the light from the
needle hole.  If not, the speculum will
ghow =ome dark rings, or hills. If the
glass seems to have a deep hollow in
the center, shorter strokes should be
used in polishing ; if a hill in the cen-
ter, longer strokes. The polishing and
testing done, the speculum is ready to
be silvercd. Two glass or earthen-
ware dishes, large enough to hold the
gpeculum and 2 in. deep, must be pro-
eured.  With pitch, cement a sirip of
hoard 8 in. long to the hack of the spec-
ulum, and lay the speenlum face down
m one of the dishes: fill the dish
with distilled water, and clean the face
of the gpeculum with nitrie acid, un-
til the water will stick to it in an un-
broken film.

The recipe for silvering the speculum
is:

Solntion A:

Datiled Bl i s e s 4 ozZ.

Bliver olirate. . .. ool ooi o 100 g
Solution I3

Distilled wilber. o5 i o s s Sra i e i i oz

Caustie stick potash (pure by alcohol) . 100 gr.
Solution O :

Agua ammonia.
Bolution I

Huapnr loafl. | icsuisiessannaEsiie s R40 gr.
Nitrle aeld. ... iorivsessussos mnwnnnes B9 EPF
Aol TEmTE Y e R e 25 «dre.

Mix solution D and make up to 25
oz. fluid with distilled water, pour into
a bottle and keep for future use, as it
works better when old.

Now take solution A and set aside
in a small bottle one-tenth of it, and
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Details of Telescope Construction

pour the rest into the empty dish; add
the ammonia solution drop by drop;
a dark brown precipitate will form and
subside ; stop adding ammonia solution
as soon as the bath clears. Then add
solution B, then ammonia until bath is
clear. Now add enough of the solution
A, that was set aside, to bring the bath
to a warm saffron color without destroy-
ing its transparency. Then add 1 oz
of solution D and stir until bath grows
dark. Place the speculum face down
in the bath and leave until the silver
rises, then raise the speculum and rinse
with distilled water. The small flat
mirror may be silvered the same way.
When dry, the silver film may be pol-
ished with a piece of chamois skin,
touched with rouge, polishing with a
light spiral stroke.

Fig. 3 shows the position of the
glasses in the tube, also how the rays,
R, from a star are thrown to the eye-
piece, E, in the side of the tube. Make
the tube, I, of sheet iron, cover with
paper and cloth, then paint to make a
non-conductor of heat or cold. Make
the mounting of good seasoned lumber.

Thus an excellent 6-in. telescope can
be made at home, with an outlay of only
a few dollars. My telescope is 64 in.
long and cost me just $15, but I used
all my spare time in one winter in mak-
ing it. I first began studying the
heavens through a spy glass, but an
instrument such as I desired would
cost $200—more than I counld afford.
Then I made the one described, with
which I discovered a new comet mot

before observed by astronomers.—John
E. Mellish.
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SHOP NOTES
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A Hinge Joint That Will not Slip

To make a hinge joint that will not
slip, yvet must be ﬂd]uanhle uze round
stock and cut threads on one end of

Adjustable Hinge Joint

each of two pieces. Bend an eve in
the end, as shown in Fig. 1, where the
threads have been cut. Clamp the two
ends thus bent together swith a bolt,
as shown in Fig. 2.

A —

A Blacksmith’s Tool Table

A very handy revolving tool table
can be made by using an old buggy
wheel fixed on a ]:n?dﬁ-,i.ll as shown in
the illustration. Nail two 4 by 2-in.
pieces parallel, which are cut mitering
to fit between three spokes, leaving a
space for hammers, hot and cold cutter,
top and hottom swages, etc. Around
the hub nail four small, wooden boxes

The Revolving Table

for your punches and chisels, says the
Blacksmith and W heelwrlf__ht The
spokes provide a fine place for tongs.
Your tools are all in sight, and when
you ean’'t reach what you want catch
the rim and turn it to you.

i .
A

Home-Made Water Cooler

A cheap and serviceable cooler for
ghop use ean be made in the following
way : Take a nail
keg and a pickle
jar, the jar be-
ing about three-

fourths the size
of the keg, and

pack a layver of
old newspapers
in the bottom of
the keg. Set the
jar in the keg
and fill up the
space between
with old newspapers, packed tightly
with a stick. Make a heavy wooden
cover for the top and vou have a first-
class cooler that will save ice—Con-
tributed by J. H. Hecker, New Or-
leans, La.
— — - —

Door Holder for Carpenters

The accompanying sketch shows the
construction of a door holder that I
use while fitting them.

When I want to hang a door I get

It is Quickly Made

a piece of board (any =erap will do)
about 10 by 24 in., and two pieces of
2 by 4 about a foot long, and nail them
across the board, using eight-penny or
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ten-penny common nails, and have the
nailg go through the board so that the
points of the nails will ecatch the floor
when the door holder is laid flat on the
floor, says a correspondent in Wood-
Workers” Review,

Thiz sort of door holder can be made
in a very few minutes, and the material
can be found in any scrap pile; can be
moveid around the room with ease, and
will stick to the floor wherever 1t 1=
placed. By placing a little strip of
hoard or block under the other end of
the door, keeps it oft the floor out of
the sand and dirt.

—_——

An Alarm for a Break in Line Wire
Circuit

Use an ordinary magnet, M, from an
electric door bell in series with an 8-ep.
lamp, 1., as is shown in cut. The mag-
net will hold the small lever, A, while
the lamp is lit. When the current is
broken by opening the switch at the

é W

M L
g A E
‘ i s
Diagram of Wiring

plant, or from anv other cause, the
lever, A, is released, making contact
with the line in which an ordinary door
bell, B, 15 in the cirewit, ringing bell
until circuit is restored on power line
or switch is opened in bell eireunit.—
Contributed by B. (. Thomas, Val-

paraiso, Ind.
—_—i W —p—

Black Mortar for Concrete Blocks

To ohtain black conerete mortar add
2 b, excelsior carbon black to the
mixture, for every 100 1h. of cement
used. To make it dark gray, add only
3 1b. black to each 100 Ib. of cement,
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Method for Reducing Play in Steady
Rest Hinge

The steady rest as at B, you will
notiee, 15 machined  straight across,
while the bolt at A 1z usually a loose
fit, =ave the Awerican Machinist.
There fore, to
take up the lost
motion 1t Te-

. .

8 b gquires the upper
[ ( C‘n SR jaw to be serewed
= 4_4/ QY down very tight;

— whereas, 1f it
should be east or cut away in the
manner illustrated at C, the mere act
of tightening the bolt in C would take
up the lost motion at bolt A. Thus
the upper jaw need only be tlg_jht
enough to hold the work in place

* o b —

A Gasoline Reserve Supply

It is well to have some simple means
of fitting & reserve tank in an automo-
bile so that an emergency supply of gas-
oline can always he 1.'|I‘!'!I{'l:| The ac-

companying sketch shows how a reserve
can be ]wlli in the same supply tank.

There are two connections or sup-
ply outlets from the tank, one of which
reaches up 3 in. above the bottom of the
tank, while the other ig level with it:
the latter constitutes the draw-off for
the reserve supply while the former is
the regular supply outlet. The valve
A iz allowed to remain open at all
times, while that in the emergency pipe
is kept c¢losed. By turning the valve
B, a G-gal. reserve supply is tapped,
which is usnally sufficient to reach a

{1

o

Valve B Taps Reserve Supply
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supply station, says Automobile. The
pipe C is connected to the carburetter,
while I is used for a drain.

il il

A Device for Turning Breeze
Through a Window

The accompanying sketch shows how
an arrangement can be made that will
be appreciated by those who have to
work in a room where the windows are
all on one side and where the bhreeze at
times passes the windows instead of
coming into the room.

The post A is a piece of wood 1 by
3 in. and is cut as long as the distance
that the sash can be raised. A notch

[l |
' I il
! il ‘

= =

e h—
—

e

Turns Breeze into Window

is cut in both ends to fit the bottom
of the sash. These notches are cul
opposite each oc“er in order to give
different angles to the wing.’

The wing, B, is a piece of close woven
cloth fastened to a rib of an old um-
hrella at cach end.  Notches are cut
in the edge of wood, A, as is shown,
to adjust the short part of the rib,
which will streteh the cloth.  When
not in use it ean be folded and laid
aside.

—_—— . ———

How to Color Old Window Shades

Mix a sufficient quantity of wall
paint, which may be of any color de-
sired, and after placing the shade on
a flat surface paint two coats with a
rush, putting it on with strokes eross-
wise, When dry the shade will be like
new.

1113

A Paint Brush Keeper

After using a paint brush it should
be cleaned and placed in water so it
will be ready the
next time when
needed. A\ cor-
respondent  in
The American
Blacksmith says:
We took a coms=
mon ordinary
candy pail,
which we secured
{rom the grocer, -
and painted it inside and out with two
coats of paint. We then put a row of
hooks on the inside of the pail about
2 or 3 in. from the top. When through
using a brush we simply hang it in the
pail into which a sufficient quantity of
water has been poured to just cover the
bristles.

It is well to say that to place a brush
in water before it has been touched by
paint is to ruin it. The water will
make it sogay and practically unfit for
painting use.

_— iy

A Handy Coal Bin

Where small quantities of coal are
purchased at a fime the usual way is
to put it in a corner of the hasement,
a stall in the barn, or on the ground.
A good plan is to make a bin con-
structed as shown in the illustration.

The dotted lines ghow how the bot-
fom of the hins are made egloping
foward the deors. One bin may be
nged for hard coal and the other for

Combination Coal Bi



1114

soft coal, while the space beneath the
bottoms of the bins will make a place
for wood or kindling and a door can
be provided for it. A gpout of suitable
size i3 made on each coal bin door,
which prevents the coal from dropping
on the floor and still have a supply in
the spout.—A. H. Osterman, Sandusky,
Ohio.

e o - —

A Cement Watering Tank

For a number of vears we had to go
to the well and pump water by hand,
and drive the stock there through the
gtorm and mud, but now we have a

.r.r n .r-:.ur
‘,,;:H i ,

Fig. 3
Cement Waterlng Trough
cement trough built near the barn

which is ]-..F]'It full of water by a wind-
mill, says a correspondent in Hoard’s
Dair}'nmn.

It took two of us one day to make
the form and build the trough com-
plete with pipe connections. It required
4 ton of Portland cement, } load of
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gravel and % load of sand. The entire
cost of the trough, not counting work,
was $5.55.

Figs. 1 and 2 show the trough in
‘-ut{,tlml which is 6 ft. long, 3 {t. wide
and 18 in. deep, inside measurements.
The top edge of the cement should be
4 in., while the bottom is 10 in. thick.
The intake pipe, A, Fig. 1, does not
project in the tank more than 3 in,
while the overflow pipe, B, comes with-
m } in. of the top.

—_— . ——

How to Bore a Conical Hole

When vou have a conical hole to bore,
such as for a handle hole in a wooden
maul or other similar places, leave the
cutter of an expansive auger bit a trifle
loose and begin boring at the side where
the smallest uml of the hole is wanted.
The inner edge of the entter lip heing
angular, the cutter will gradually draw
itself out from the hody of the bit,
making the hole larger as the bit goes

into the wood.
——— - - —

How to Make a Windmill Quadrant

When it is necessary to pump water
at a digtance from the windmill a
quadrant may be used, “onstruected as
shown in the sketch. Dut of a piece
of wagon tire iron form the angle
piece, A, and wit" another piece of
iron, B, connect the ends of A, These
should be securely fastened with bolts.

Wire

Wire

Quadrant for Working Pump at a Distance
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Drill holes at the centers, C, and
holt onto a cross timber or to a post.
Connect one to the windmill rod with a
connecting piece, R, also made of a

iece of the same iron. The other may
be connected to pump rod as shown.

— -

How to Make a Ladle for Melting
Lead

The illustration shows how a baking-
powder can cover can be used for melt-
ing lead when
no ladle or iron
spoon is avail-
able. Bend the
edges of the cov-
er inward, as
shown, until the
proper point is
secured. This
will make the
opposite side flaf.
Make a handle
of hardwood, or
some wood which
will not burn easily, and drive two
small nails through the flat side into
one end of the handle. This makes a
very durable ladle—Contributed by
Stephen B. Mastick, Lake Bay, Waszh.

— —-———

Support for Shaft when Babbitting

To babbitt boxes for shafts drill two
holes about 90° apart and about } in.
from the outside
end of the boxes.
Tap these holes
for countersunk
head screws.
When the shaft
rests on the
- heads of these
gerews it can be lined up by turning the
serews. After the babbitt is poured,
the screws can be removed, says Ma-
chinery. The convenience of this meth-
od ig that after lining up shaft it can
be taken out, warmed up and replaced
before pouring the babbitt with the as-
surance that it will be in line.

1115

Iron Punching Machine

The accompanying illustration shows
how an old hand punch was converted
into an air operated machine by means
of a 7-in. brake eylinder. The power i3
controlled by a straight air engineers’

Home-Made Power Punch

valve placed in a convenient position
for the operator. This machine, says
Street Railway Journal, was formerly
operated by a man and a boy. The
man now attends to it alone.

—_—— .- - -

A Hand Tapping Device

A simple device which I have found
to be a very efficient fixture for the
tool room was built as shown in the
sketch, savs a correspondent in Ameri-
can Machinist.
This design can
he made in va-
rious sizes.

The base, A, is
of cast iron, hav-
ing the upright,
B, firmly fas-
tened to it as| A
shown. The arm, | L—
(, is clamped to
the upright, but can be adjusted if spe-
cial length of tap or height of work
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necessitates. The spindle, S, is a free
fit in the arm, C, and the spring, T,
is simply stiff enongh to ecarry the
weight of the spindle with ordinary
chuck and tap.

—_— -

How to Wind Irregular Shaped
Springs

Some time ago the question, “How
to wind springs shaped like those on

Maging Irregular Springs

gtove lifter handles, stove doors, ete.?”
was asked, 1 have made a tool as
gshown in the illustration and used it
in my lathe with good results.

Each piece A is made of spring steel
and riveted to a shaft with two rivets
on one end, while the other end fits
mnto an individual noteh i the collar,
(. This collar is kept from turning
on the shaft by a kev. Turning nut B
up against the collar pushes on the
ends of the springs, causing them o
bulge outward in the middle.  When
the proper size is secured on these
springs one end of the wire is fas-
tened to it and the coilsiz wound.

When through winding loosen the
nut and slip the finished “coil over the
opposite end of the shaft from the
collar.—C. T. A.

—_— i —

How to Enclose Coin in a Letter

Cut through the writing paper with
a knife a cross, making “the euts no
longer than the di-
ameter of the coin
to be enclosed.  This
will make four points
of paper, two of
which, A and B, are
raized up, and the
coin inserted, as is
shown in the skefch, and the other two
points remain back of the coin, holding
it firmly in place,
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Painting an Old Brick Wall

The first thing to do is to get every
particle of loose stuff from the walls,
which may he done with a coarse fibre
brush ; then dust off clean. 1f vou have
a lot of old paint and enough to do the
job, thin it down with oil and a hittle
benzine, strain, and apply quite thin to
the wall, says Master Painter. Brush
this well into the surface, and let it
have several days to become hard., The
next coat should he a lead paint, of
fresh materials, with raw oil and just
enough driers to dry it well in reason-
able time. A little turps also will be
an advantage. This will now give vou
a good foundation for whatever color of
paint you may want to apply,

R

A Wire Fence Splicing Tool

Where a wire on a fence hreaks after
it has been securely fastened at the

Splicing a Break

end or corner post, it causes a great
deal of work if one end must be loos-
ened and the wire spliced and then
stretehed  agaim and  fastened o the
posts. A tool for pulling the ends to-
gether and holding the wire tight while
it is being -]1|tl{'11 can be made as
shown in the sketch.

The frame may be made of iron or
wood, which depends on the tools at
hand. If made of wood then iron
plates must be placed at A, where the
wires are held in the elamp. The hand
burr, B, is then turned to the end of
the rod and the loose ends of the wires
are inserted in the clamps, which are
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held by the bolts, €. The hand burr
is then serewed up, drawing the ends
of the wire together and 11011]111u‘ them
until they are twisted. W lun {he
clamps are loosened the wire will be
tight and a quick job has been accom-

plished.

—_— -
How to Make an Expansion Bolt

Secure a piece of pipe the size and
length of the bolt that is intended to

Fig2
Expansion Bolt

be used. With a hacksaw slit one end
of the pipe about 14 in. deep in eight
equal places around ‘the pipe, as shown
in' Fig. 2.

Take a hexagon mut and file each
face on one edge, only making it coni-
cal as shown in Fig. 1, so the small
end will just start in the pipe. Place
cach corner of the nut in one of the
slits cut in the pipe. When the bolt
is screwed in, the eight wings of the
pipe will be forced outward.

i

0Qil Tempering Bath

If much hardening of tools is to be
done, oil should be used. Fish oil or
any other of the cheaper grades answers
every purpose,
says American
Machinist. TFor
use in a shop
making few tools
no apparatus
other than a
suitable tank to
hold the oil 1is
necessary. If a
great many tools are hardened it be-
comes necessary fo keep the oil stirred
up and prnpvrlv cooled.  In such a shop
air and flowing water are generally at
hand and tiww offer the 31!11]’]1{‘1-.1’ means
to accomplish this end. A suitable
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arrangement  is shown in  the ac-
companying cut, where an outer tank
containing water is used, within which
1s supported a double eylindrical oil

tank ; the inner cylinder opening into
the larger tank =0 as to allow the

«water to circulate freely in both.
The water inlet reaches to the top
of the inner cylinder and has an
overflow near the top of she outer, so
that as long as the inlet valve is open,
water will circulate around both sides of
the oil holder. A eircular pipe is pro-
vided at the bottom of the oil holder
with suitable number of holes, from
which air from a blower or compressed
air tank bubbles up, keeping the oil
well stirred. '
|
How to Sharpen an Air Brush
Needle

Take a piece of bristol board, or
something about as tough, and cut out
a round piece about 1} in. in diameter
and cut a hole in the center just a

Sharpening an Air Brush Needle

trifle smaller than the needle. Cut
slits in the edge of the wheel, as shown
in sketch at B, and twist each section
crosswise of the wheel like those shown
at ', and you have a small turbine
wheel. Set the shoulder shown at A
so that it will fit close.

Remove the black handle of the air
hrush, D, also the needle set elamp, I,
with the needle in if.

From a piece of wire 10 in. long and
about 24 gaunge make a fork with a
small eve at each end, F and G. Put
on the wheel, as shown at H, insert the
needle first at (3. and spring F over
the other end of the needle, K.
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Place an oil stone on the table and
hold the fork so the needle will rest
lightly on it. Take the air brush in
the other hand and blow at the top
of the wheel, J, to make it spin.—Con-
teibuted by E. Stanton King, Minne-
apolig, Minn.

—_———iy————
A Home-Made Generator
.

An acetylene generator for use in an
automobile may be constructed as
shown in the sketch at small expense.
It can be made by a good tinsmith from
galvanized iron, The tank A is 5 1n.
square and 10 in. high, the top has a
circular hole 3} in. in diameter. The
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Plan of Generator

bell B, which containg the ecarbide
holder, is open at the bottom, is 3} m.
in diameter and about 94 in. high. A
tube, fixed in the top with stop cock,
takes the gas to the burner; solder a
wire across this tube, placing a wad of
absorbent cotton above 1t to prevent
any water passing to the burner, says
The Motor Way.

The carbide is placed in a tin eylin-
der C, 3 in. in diameter and 7 in. high.
Pierce three or four holes in the bot-
tom of the tin to let the water in: place
the carbide in as shown with dises of
wood in between to prevent all the car-
bide getting wet at once. Fix earbide
holder (! in the bell B by spring D made
of a strip of brass bent into a eircle; by
pinching the end with the fingers, It 15
inserted in the bell. A reserve carhide
helder ean be kept ready charged in
the car for use when needed,

The bell B iz attached in tank by
two screws and thumb nuts at opposite
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corners of tank A, which will leave
an open joint allowing any superfluous
gas to escape. Fill the tank half full
with water: as gas is generated, it
forces the water out of the bell holding
the carbide and gradually works up as
the carbide is used.
i

A Handy Clamp for Die-Makers

For holding work of different sizes
and diameters a correspondent in the
American Ma-
chinist con-
structed a clamp
which could be
adjusted to the
work in a few
minutes’ time.
Referring to the
sketch, theelamp | ¢ c
serew, A, ]muwi = L
Thrnngh a threaded hole in the metal,
B. The jaws, ¢ (', have holes in their
upper ends, as well as the ends of the
metal, B, for adjustment. Two pins
or holts fitting these holes complete the
device,
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A Surface Plate Jack

In laving out keyways at different an-
gles on a large shaft, about 7 ft. long,
which weighed several humlred pounds,
I did not have a suitable jack to use in
lifting the out-bearing end on the sur-

A Handy Jack

face plate. I used for this purpose an
ordinary carpenter’s wood clamp, re-
moving one jaw and placing both screws
in the other, which made a quick way
to center up and a very sensitive adjust-
ment.—Contributed by F. V. T., Lan-
sing, Mich.

B
—

If a round brush spreads foo much,
glip a rubber band over the upper part
of the bristles,
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How to Make a Wiped Joint in
Cable Splicing

When the cables are in position and
ready for splicing, the ends should be
marked at the point to which the lead
is to be removed and scored or eut en-
tirely around. This may be accom-

Wiping the Cable Joint

plished by a plumber’s chipping kmife
and hammer, marking the lead, but
being careful not to cut entirely
thmu"il to the insulation, which might
thus be damaged.

The lead is then cut lengthwise from
the circular score to the end by the
chipping knife and is removed with a
pair of pliers. In making this longi-
tudinal cut great care should be used
not to injure the insulation, cautions
the American Telephone Journal. The
knife should be held at such an angle
as to pass between the lead and the
insulation, but not eut the insulation.

When the lead has been removed the
parts where it has been scored should
be examined carefully and all rough
or sharp f-dgu removed. It will be
well also to “bell” the lead slightly
with the handles of the pliers or some
other blunt instrument.

When the lead covers of the two sec-
tions of cable have been prepared, as
described, the lead sleeve is slipped over
the more convenient end and *pushed
back along the cable far enough to he
out of the way. This lead sleeve should
be at least as thiek as the sheathing
of the cable, and in view of its ex-
posed condition may be somewhat
heavier to eive it greater mechanieal
strength.  Before slipping it on the
cable each end of the sleeve is thor-
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oughly scraped with a shave hook or a
knife for a length of about 2 in,
and the cleaned portion thoroughly
smeared with some convenient flux,
preferably a tallow candle, which, by
preventing the formation of the usual
film of lead salts, insures a elose union
of the lead and the wiping metal which
is used to make the joint between the
sleeve and the cable sheath,

The internal diameter of the sleeve
should exceed the external diameter of
the lead sheath of the cable by from 1
in. to 1} in.,, so as to allow for the
splicing and paper sleeves,

After the conductors have heen prop-
erly spliced, the lead sleeve is brought
into position so as to extend equally
over the lead on each cable end, and
the ends of the sleeve are dressed down
close to the lead of the cable, care be-
ing exercised to have the lead sleeve
concentric with the cable.

The sleeve and the lead of the cable
are then joined together by molten
solder, as shown in the illustration.

The solder is poured on the joint in
the manner shown, and is wiped smooth
with the cloth wiper, which is usually
made of several layers of ticking sewed
together in convenient size. T he wipes
must he absolutely watertight and
should be carefully inspected, Especiﬂl-
Iy underneath the joint, which may be
accomplished by means of a small mir-
ror, to insure smoothness, solidity and
absence of air-holes, as the presence of
small blow-holes in wiped joints causes
more trouble than any other feature in
cable splicing.

—_—

How to Make a Folding Oar

For convenience in motor bhoats a
folding oar can be made so as to be
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carried under a seat or in a locker.
Cut a 7-ft. oar in the middle and then
make a slot ' in. wide by 11 in. deep
in both ot rhese ends.  Fach end must
be eut round or in a half circle, as in
Fig. 1. A piece of brass } in. thick
15 cut the same wulth as the diameter
of the oar and both ends rounded, as
shown in Fig. 3. A hole is punched or
drilled in this brass § of an inch from
each end. The brass is then inserted
in the glots that were eut in the oar
and riveted, as in Fig. 1. Take a piece
of brass tubing the same size as the oar
and about 5 in. long and cut a slot in
it as shown in Fig. 2 and slip this on
the oar with slot end toward the han-
dle. Place a round head serew in the
handle end, as shown, which serves as
a lock for the brass tubing and also
to keep it from coming off the oar—
Contributed by €. F. Hussey, Porfs-
mouth, N. II.

—_—

How to Make a Temporary Street
Bridge

City officials in small towns are often
called upon to face the problem of pro-
viding clear streets for parades, races,
ete., yet at the same time
not block foot traffic on
the main thoroughfares.
Temporary bridges are
used in Europe and the
following is a brief de-
scription of how to make
one that will serve the
purpose very well:

Suppose the street is
40 ft. from curb to curh,
and it is desired to have
a clear passage 11 ft. high
for the procession. Take
four 2 by 12 in. planks
28 ft. long, if they can be
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one enrb and the other leg on the op-
wsiie onee.

Nail a horizontal 2 hy 8 in. plank
200 Tt long at a height 1+ ft. above the
croumd.  Thiz will leave about 5 ft.
projecting on cach side of the A, Run
a vertical brace to the ground from
each extremity. Brace the structure
laterally and add a floor as wide as
desired, and for safety, put a tem-
porary hand-rail on each side. The
result is a substantial bridge which
serves its purpose and can be taken
down and laid away for future use.

—————————

How to Make a Wire Straightener

Secure a picee of #-in. brass tubing
about 14 in. long and round out the

Wire Straightener

sharp edges inside the ends. Fill it
with lead or rosin and make a bend in
it that has a radii of 2} in. at point R

procured in that length.
If they cannot be ob-
tained, secure shorter
ones together and they will serve just
as well,  Cut risers in these long planks
for as many steps as desired, and then
nail in pairs in the shape of a letter A.
Raise them in the air, with one leg on

Procession Can Pass Under Bridge

in the sketch, After removing the lead
or rosin place one straight end in the
chuck of a lathe. Speed the lathe to
400 or 500 revolutions and start the
wire to be straightened into the tubing
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by clamping the wire in a hand-vise
about 15 in. from the end. Push the
wire through the tubing until it pro-
trudes through the spindle of the lathe.
Stop the lathe and remove the hand vise
and clamp it on the end of the wire that
comes out, then pull the entire length
through the tubing while the lathe is
running.—{(" ontributed by Chas. L.
V ulhuer, Brooklyn, N. Y.

R

Soldering Brass to Lead

Scerape the lead clean and tin the
brass, using tallow as flux, and muri-
atic acid for the lead. Use copper
¢leaned with zal amnmoniae and tinners’
solder. Be careful not to melt the lead.

. PR .

How to Build an Ice House

awliu-‘I or any other
light non-conducting material 15 a bene-
fit to the keeping qlhl]l'l'll“- of a wall.
In constructing an ice house Hw walls
should have two spaces, the outer one
filled with sawdust and the inner one
a dead air chamber, says the Metal
Worker. In the illustrations, Fig. 1
shows a horizontal section of the cor-
ner. The heavy felt paper shown he-
tween the sheathing and siding and
under the inside =ef ni studding should
be lapped solid at the angles.

Fig. 2 shows a horizontal section
through the door and frame. The outer
hoards are shown to fit info a groove
plowed in the jambs. This is much bet-
ter than cleats, ag the latter are apt

The use of
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Details of lce House Construction

to become damaged by the ice in taking
out and filling the house. These boards
may be put in at the top of the open-
ing, .111{1 as the ice ig lowered into the
house they may be removed and stored
for future use. It 15 a good plan to
have the topz of these boardz a little
higher than the top of the ice.

Fig. 3 shows a vertical cross-section
at the plate and Fig. 4 a vertical cross-
section at the sill. The boards used
in making the partitions are I-in

fongue and grooved material, which
makes a tight joint. The cinder filling

abgorbs any moisture there may he,

Howras .a.u.f o
}" fram n*dwg

Fig. 2

Plan of Constructing Air Chambers
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Pipe Joint Mixture

For ordinary pipe joints use a mix-
ture of p lumbago and vaseline instead
of white lead. Thiz mixture does not
dry out and the joint is casily separated
when needed.

R
L

A Home-Made Line Lightning Ar-
rester

On rural telephone lines where pro-
tecting deviees are not used in the ex-
tihmt'a- and where trouble is frequently
caused by lightning, a simple and e 1sily
applied arrester can he made by any

Lightning Arrester on Rural Line

All the materials nee-
in length,
and a

village tinsmith.
essary are a tin tube 20 in,
two No. 4 porcelain  knobs
ground wire.

The tube should be fastened in the
same manner as a stove pipe and just
large enough to admit the poreelain
knobs, says the American Telephone
Journal. Insert a knob in each end of
the tube and with a pair of pliers or a
hammer gently foree the tin down into
the grooves of the knobs at each end.
This will secure the knobs in position.

The completed arrester is then placed
on the lim‘ wire, one section from the
head, by slipping the line wire through
the serew holes of the poreelain knobs,
in the manner shown. The ground
wire should he wrapped around the tube
tightly about six times and soldered.
It is then run down the pole to a well-
made ,qrm:m! A YNo. 12 galvanized
iron wire serves thiz purpose the best.
All of the arresters on the pole may he
connected to the one ground wire,

This mmp-'lr.l‘meh crude arrester,

while not making an c\'tr’mrdulmlh
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handsome appearance, serves the pur-
pose of keeping the line discharge he-
low the striking point and of diverting
the major portion of any such dis-
charges away from the exchange arrest-
ers and the arresters on the telephones.
* - g —

Making a Bevel Pipe Fitting

In a certain place where they used
water to prepare coal for the market
it became necessary to change oue of
the large water lines that lullml ed the
water. It had to be fixed in o certain
length of time and, not havipzs regular
standard length of pipe, when ith_r
came to finish they had to h;n'u a bevel
ring to make the right elevation. There
was no time to have one east in town,
and something had to be done and done
at ance.

After looking around thev found a
piece of easting that would fill the bill
with a lot of work, savs a correspondent
in the American Machinist, The cast-
ing, which was 1% in. outside diameter
by T in. inside diameter, was placed
i the lathe and the inside diameter
increased to 13 in. The outside was
finished down to 17 In. in diameter
and then faced. It was then turned
around in the chuck and faced on the
other side.

It was then ready to be eut for the

)
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—Fig. 1

Bevel Pipe Flange

angle, which was done by placing it
in the chuck, as is shown in Fig. 1.
One edge was placed up close to the
face of ﬂw chuck and the opposite edge
was placed on a block of wood eut to
the right size and placed on one of
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bolts, as shown. A cutting-off ool was
plac-ed in the tool post and a cut taken
on line A. The result was a bevel fit-
ting like that shown in Fig. 2, with
one side an inch in width and the
other 5} in.

il
L . i

A Current Indicator

Some time ago 1 wanted to find out
whether a certain wire had a current
passing through it or not, and having no
ingtrument and not
wanting to cut the
wire, I picked a piece

: of iron out of the
scrap heap and wrapped the slack of the
wire, A, around ii and used a handful of
iron filinge to try the magnet thus
formed.

————e

Pounding of Engine Heard Through
Teeth

A good many years ago the writer

was employed in a mill where a areat
amount of neisy machinery was run-
ning night and day. Among other
things were four “ushuirhnu%ﬂ single
acting vertical engines, which ran con-
tinuously for six davs in the week.
These engines have a closed crank case
in which is kept a mixture of o1l and
water to lubricate them. The word
mixture is unfortunate, perhaps, but
the water was used to bring the oil
level up to the cranks and the action
of the eranks did make a pretty good
mixture after all.

Well, the point is that I was over
with an old hand to look over the en-
gines and see that they were running
smoothly. He wanted to know wheth-
er the engine was pounding or not, and
I didn’t see how he could tell with the
whole plant running full blast. It
didn’t bother him, though. He took
a 2-ft. rule out of his pocket, put it be-
tween his teeth with one end against
the crank case and by stopping up his
ears with his fingers he shut out the
sounds of the other machinery and
could hear through the medium of the
rule a steady thump, thump, which in-
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dicated that the crank brasses needed
tightening up.—Contributed by W, E.
Morey, Chicago.

—*_.'-_‘_—

Utilizing Heat from a Chimney

The wasted heat in a chimney of a
fireplace may be turned into service
without much trouble. Where rooms
are directly above the fireplace it may
be possible to by-pass the hot gases

E

i

Radiator Heated by Fireplace

in the chimney through an old-fash-
ioned drum, and if the size of the
chimney would admit. it, it would be
a very easy matter to tear oul some of
the chimney wall and locate a pipe
coil right over the fireplace in the chim-
ney so that one ar more radiators may
be connected with the coil. [t will be
necessary to use care in placing the
coil g0 as not to ohstruet the draft, says
a correspondent in the Rural New-
Yorker.

The accompanyving illustration shows
how a hot water system may be in-
stalled. A is the fireplace; C, the
coil; B, the connecting pipes; D, the
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radiator, and E, the expansion tank.
The pipe connections should be made
from one end of the radiator to the
top of the coil, and the other end to
the bottom of the coil. Any series of
radiators in the same manner. The
expansion tank ig for the expansion of
the heated water as well as to keep a
head of water above the radiators to
keep them full.

—_—

How to Harden and Temper an Axe

A good clean fire, well eoked, large
enough and with plenty of depth so no
cold air from the blast is likely to reach

Tempering an Axe

the blade, is necessary. Heat the cut-
ting edge of the axe to a strong yellow,
K=ereise care, cantions The American
Blacksmith, o fhat the heating will be
done evenly and uniformly. Now ham-
mer along the edge of the axe as shown
111,’ the little cro=ses at X in the engrav-
ing. After hammering across one side
turn your blade and proceed with ham-
mering on the other gide. Tn hammer-
ing draw the blade out toward the edge
and continue vour pounding until the
heat beging to get low, hut not affer
that. Now reheat the cutting edge to
#bout the same color as hefore and for
a distance of from 1} to 2 in. from the
edge.  After heating proceed with ham-
mering as hefore, but at line Y, or
about 11 in. back from the edge of the
blade. After hammering one side furn
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and hammer on the other side of the
blade.

At this stage of the hammering the
smith will notice that the blade has
widened considerably. Do not under
any eircumstance attempt to hammer
it down to the desired width. In faet,
it is best to not touch the edges of the
axe with the hammer at all.

Heat the blade for the third time
and hammer again across both gides at
the line Y. This third heat is a very
low one, and should be such. o that the
hammer will leave a bright gloss on the
blade. The superfluons metal at the
sides of the blade 1= now cut off and
the edges filed smooth. The blade is
now ready to harden.

Heat the axe to a cherry red from
its cutting edge for a distance of about
1} to 1§ in. back. Then dip the blade
into the hardening bath and move it up

and down. Polish the blade so that the
temper color can  easily  be  distin-
enished, and heat very slowly over the
fm until the blade shows a blue. Then
cool the blade and grind.

S G —

Device for Holding Field Coil While
Varnishing

To hold a field eoil in one hand and
apply varmish by means of a brush in
the other is not only a sticky job, but
dirt and foreign
gnbstances are
liahle to he
picked up and to
wive tronble.

A correspond-

ent in Electrie
Traction Weekly
says that he

n--',t_n:m] up a de-
vice as shown in
the illustration '

to hold the coil. A marrow strip of
iron hent in the form of an 1. passes
up_ through the work hench and holds
the coil at the edee of the hrush. The
strip of iron is attached to a foot pedal
which is hinged fo one of the back legs
of the bench. The strip of iron has a
tooth which engages in several saw
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tooth projections on a metal piece
which iz fastened to a front leg of the
bench.

A coil spring furnishes the pressure
for holding the clamp in position. By
this device it is possible to apply the
brush to about half the surface of a
field coil without changing the posi-
tion. This done, the operator releases
the pedal, turns the coil over and ap-
plies the varnish on the other side.

Where a large number of field coils
are to be varnisaed it iz better to dip
them in a tank that has enough varnish
to cover the cotl and hang over a return
drain board with a piece of metal the
shape of an 8 to a hanger bar,

——

Cooling a Metal Cutting Tool

Cooling the nose of a entting tool
by the application of some fluid to the
point where the chip is being removed
by the tool en-
ables the oper-
ator to increase
the cutting
speed.

Different
methods have
heen employed
and the most sat-
isfactory results
are obtained
from a stream of
water falling at rather slow velocity,
but with large volume, directly on the
chip where it is h(]hlldtlllﬂ' from the
metal. A stream of this sort covers
a large area of the tool and is much
freer from splash.

About 3 gal. of water per minute
is required Tor adequately cooling a
very large roughing tool, say, 2 in. by
2} in.  section, and pmlmrtmlm Ly
smaller quantities for the smaller tools.

For economy, the same water should
be used over and over again, and 1t
should be supersaturated with soda to
prevent the machines from rusting.

A series of experiinents has demon-
strated that water thrown on the chip,
as shown in the illustration, will give
an increase in the cutting speed of

MECHANICS
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about 40 per cent.—Extract of a paper
read before the American Society of
Mechanical Engineers.

il —

Hydraulic Elevator for Window
Display

A moving device in a show window
attracts attention, which, creating in-
terest and eriticism, actually sells more

i H
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Window Elevator

goods than an ordinary display of stock,
even though the model 18 something
foreign to the business.

The following cuts show an hydraul-
ic elevator that moves up and down the
guides continually as long as the water
cock is open. The device i8 compara-
tively simple and inexpensive, can be
constructed by anyone, and made as
elaborate as the maker desires. The
operating valve is the most important
part and is plainly shown in Fig. 2.

The jacket is made of g-in. brass
pipe, as long as the rise is intended to
be. The top end of pipe can be flush
with the window line, which leaves all
the mechanism out of sight, the only
visible parts being the plunger rod,
valve rod and gunide bars for the car,
which are made of }-in. square brass
rod.
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The valve rod can be made of %-in.
round steel rod run in brackets soldered
on the car guides, also having two steps,
H and I, at the required distances.
The plunger rod can be made of l-in.
steel, serewed into brass cap, K, and
the other end into E, which is brass
with leather washer and plate. The
valve is brass pipe, j-in. outside diam-
eter, with hole drilled in straight line
through both walle. Solder a plate on
bottom for the plunger rod to screw
into. The inlet 1s at A, which is now
closed, and the water is escaping from
outlet, B. The ear iz about to strike
step, H, which will reverse the propo-
gition. As the water fills cup C and
the jacket the car will rise.

The inlet and the outlet may be
coupled to the faucet and sink with
a small rubber tube. A tin funnel at
the bottom of plunger tube will eatch
any leakage. The speed of car can be
controlled by the inlet cock, which
should feed about the same amount of
water as will escape through the out-
let in the same length of time.

— - —

Home=-Made Electrolytic Interrupter

It will be recalled that an electrolytic
interrupter consists essentially of an
aluminum and a platinum electrode
immersed in a
golution of am-
moninm  phos-
phate. It was
found necessary
to make such an
instrument on
short notice and
with the materi-
als at hand. The ammonium phos-
phate golution was placed in a 5 by 7
in. battery jar, J, and an aluminum
electric light shade, A, as shown in
drawing, inverted and placed in the
bottom of the jar formed the alumi-
num electrode. Platinum wire was not
to be had, and therefore a piece of
German silver wire, G, was fed through
a hole in the cover until the end pro-
jected about } in. below the surface
of the solution. The interrupter was
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then connected in series with the pri-
mary of the induction coil, C, and a
water resistance, W, the latter being
necessary, as the circuit, M, was 110
volts alternating current. Due to the
chemical action, the German silver
wire was very slowly eaten off, making
it necessary to gradually feed in more
wire. This simple mstmment gave
good service, Lhowever, and is still in
use.—Contributed hy the Auburn Util-
ity Company, Chi.ago.
S

Tinting a Cement House

It frequently happens that in build-
ing a concrete hounse the cement will
dry out in several colors or shades. Tt
may be desirable to tint the entire
surface of a uniform color that shall
not be paint, but practically a part of
the house itself. This result may be
secured by washing the whole house
with cement, but there is a trick in
doing this properly that iz not always
understood. The cement wash is made
by mixing two parts of Portland cement
and one part of marble dust with
enough water to reduce it to about the
same consistency as whitewash, and is
applied with a whitewash brush. The
wall must be thoroughly wet with water
for several hours before the wash is
applied and kept constantly wet during
the application, and for at least a day
afterward, says American Carpenter
and Builder. The important thing to
remember is that the wash must not be
applied to a dry wall, as it will not ad-
here. This work will be worth at least
a dollar a square vard, or more, accord-
ing to the price of labor, but the result
will fully justify the cost.

Pasting Cardboard to Glass

To fasten cardboard to glass, apply
good 30° B water-glass with a soft rag
or sponge to the glass (not the paper),
and stick the card on immediately
while dry. When the solution is dry,
the paper cannot be detached. The
silicate should be somewhat diluted.
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How to Make a Small Electric
Furnace

Take a block of wood and shape into
a core, One like a loaf of bread, and
about that size, serves admirably. Wrap
a layer of asbestos around it and cover

_,J 10 Veolt Cirauit

Electric Furnace

this with a thin layer of plaster-of-
paris.  When the plaster is nearly dry
wind a coil of No. 36 wire around if,
taking care that the wire does not
touch itsell anywhere. Put another
course of plaster-of-paris on this, and
again wind the wire around it. Con-
tinue the process of alternate layers of
plaster and wire until 500 ft. or more
of the latter has been used, leaving
about 10 in. at each end for terminals.
Then get the whole core away to dry.

For a base use a pine board 10 in.
by 12 in. by 1 in. Bore four holes
at one end for binding-posts, as indi-
cated by E E. Connect the holes in
pairsz by ordinary hounse fuse wire. At
one side secure two receptacles, B B,
and one single post switch, .  Place
another switch at I and another bind-
ing-post at F. The oven is now ready
to he connected.

Withdraw the wooden core from the
coils of wire and secure the latter hy
bands of tin to the board. Connect
the ends of the wire to binding-posts
E and F, as shown. From the other
set of binding-posts, E, run a No. 12

or No. 14 wire, connecting lamp recep-
tacles, B B, and switch, C, in paral-
lel. Connect these three to switch, D,
in series with binding-post, F, the ter-
minal of the coil. Place 16-cp. lights
in the receptacles and connect the fuses
with a 110-volt lighting circuit. The
apparatus is now ready for operation.
Turn on switch, D, and the lamps,
while ' iz open. The coil will com-
mence to bhecome warm, soon drying
out the plaster-of-paris.  To obtain
more heat open one lamp, and to ob-
tain still more open the other and close
switch, C.—Contributed by Eugene
Tuttles, Jr., Newark, Ohio.

il

How to MnIEeTa 'Fire Screen

A sereen which will not interfere
with the radiation of the heat from
the fire, and will keep skirts and chil-
dren safe ean be made at little expense
out of some strap iron. The secreen
which is shown in Fig. 1, stands 20 in.
high from the base to the top cross-
piece and is made of § by 1 in. and }
by 4 in. iron. The top and bottom
pieces marked AA, Fig. 1, are § by }
im. and are 30 in. long, bent at an angle
to fit the fireplace 7 in. from each end,
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as shown in Fig. 2. The three legs
marked BBB, Fig. 1, are of the same
size iron and (‘ﬂ(h leg will take 54 in.
of material, In klmpinw the feet of
these three pieces give them a slight
tendency to lean im\.ml the fire or in=-
gide of screen, says a correspondent in
the Blac ]wm]th and \‘slwolu right. In
the two eross barg 1 in. from each end,
A in Fig. 2, mark for hole and 3 in.
from tlm’r mark the next hole. Take
the center of the bar, B, 15 in. from
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each end, and mark for a hole, and 33
in. on each side mark a gain and 3} in.
beyond each of these two, mark again.

Mark the legs 23 in. from the bottom
and 2 in. from the top and make rivet
holes and rivet them to the cross bars,
AA, Fig. 1

Cut six pieces, 17} in. lonz and
punch holes to fit and rivet onto the re-
maining holes in cross bars, AA, Fig. 1.
Clean it up and give it a coat of black
Japan or dead black,

—— - ——

How to Make a Simple Water Rheostat

The materials neecessary are: One
S5-point wood base switeh, 4 jars, some
sheet copper or brass for plates, about
5 ft. of rubber covered wire, and some
No. 18 gauge wire for the wiring.

light current of 110 voltage it will he
neceszary to use large jars or wooden
boxes made watertight, which will hold

ahout 6 or 7 gal. Each jar to be filled
mth 20 parts water to 1 part sulphuric

MOTOR

(it

BATTERY

WIRES A TO BE RUBBER COVERED

Wiring Plan for Water Rheostat

The size of the jars depends on the
voltage. If vou are going to use a
current of low tension, as from hat-
teries, the jars need not be very large,
but if you intend to use the electrie

actd.  Jars are set in a row in some
convenient place out of the way.
Next cut out eight copper or brass
disez, two for each jar. Their size
alzo depends on the voltage. The discs
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that are placed in the lower part of the
jars are connected with a rubber cov-
ered wire extending a little above the
top of the jar.

To wire the apparatus, refer to the
sketch and vou will see that jar No. 1
15 eonnected to point No, 1 on switch;
No. 2 on No. 2, and =0 on until all is
complete and we have one remaining
point on switch. Above the jars plﬂcn
a wire to suspend the other or top dises
in the solution. This wire is alzo con-
nected to one terminal on the motor
and to remaining point on switch. The
arm of the switch is connected to one
terminal of battery, or source of cur-
rent, and the other terminal connected
direct to remaining terminal of motor.

Put arm of switch on point No. 1
and lower one of the top dizes in jar
No. 1 and make contact with wire above
jars.  The current then will flow
through the motor. The speed for each
point can be determined by lowering
top dises in jars. The top dise in jar
No. 2 is lower down than in No. 1 and
g0 on for No. 3 and No. 4. The con-
nection between point No. 5 on switch,
direct to wire across jars, gives full
current and full speed. — Contributed
by W. J. 8., Emsworth, Pa.

== =l — - ———

Enlarging with a Hand Camera

Every person that owns a hand cam-
era has some pictures he would like
enlarged. It is not necessary to have
a large camera to do this, as the proc-
es8 18 Ewr-.ur]mgl}' simple to make large
pictures from small negatives with the
game hand camera.

A room from which all light may
be excluded and a win-

11329

the back of the shelf, which must
be: provided with a hole the same
size and shape as the opening in
the back of the camera. The neg-
ative usedd to make the enlarged
print is placed in the shelf at A, Fig,
1. The rays of the clear, unobstructed
light strike the mirror, B, and reflect
Tlumnrh the negative, A, through the
lens of the camera and on the board,
as shown in IMig. 2. The window must
be darkened all around the shelf,

After placing the negative and fo-
cusing the lens for a clear image on
the board, the shuiter is set and a bro-
mide paper is placed on the board. The
paper is exposed, developed and fixed
by the directions that are encloged in
the package of hromide papers,

N I ———

Gasoline Burner for Model Work

When making a small model traction
engine or a locomotive the (uestion
ariseg, “What shall the fuel be?” If

vou have decided to use gasoline, then
a suitable burner is necessary. A piece
of brass tubing about 3 in. in diam-
eter and 6 in. long with caps serewed
on both emds and fitted with a filling
plug and a hievele valve makes a 'ruml
aasoline supply tank, savs the Model
|,I1;.':||1t=|-1. London.  The bieyele valve
is used to give the tank an air pres-
sure which forees the gasoline to the
burner,

dow throngh which the
light can enter without
obstruction from trees or
nearby buildings with a
shelf to hold the camera
and a table with an up-
right drawing board at-
ta{*hml Emn]}lete the ar-
rangemenf. The back is
taken out of the camera
and fitted close against
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The burner is made from a piece of
brass tube, A, as i shown in the illus-
tration, 4 in. in diameter and 2} in.
long, which is plugged up at both ends,
one end being drilled and reamed out
to {% in. Three rows of holes % in.
in diameter are drilled in the brass
tube. One row is drilled to come di-
rectly on top and the other two at about
45° from the vertical. It is then fitted
to a sheet-steel base, B, by means of the
clips, C C, Fig. 1. A piece of }-in.
copper pipe, I’, is then coiled around
the brass tube, A, which forms the
vaporizing coil. This coil ghould have
a diameter of only 1 in. One end of
the copper tube is bent around so it
will point directly into the reamed
out hole in the end of the brass tube,
A. A nipple, N, is made by dr:llmg
an 3-in. hole half-way through a piece
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to fit the sides
at the places
where they are
wanted. The
number of
rhelves can be
varied and to
snit the size of
the dishes. Cup
hooks are placed on top and bottom
shelves. Tt is hung on the wall the
same as a picture from the moulding.
—Contributed by F. B. Emig, Santa
("lara, Cal.

. -
-

A Window Conservatory

During the winter months, where
house plants are kept in the home, it
is always a question how to arrange
them so they can get the necessary

light without occupying
too much room.

The sketch shows how

a neat window conserva-

tory may be made at
small cost that can be fas-
tened on the house just
covering a window, which
will provide a fine place
for the plants,  The
frame (Fig. 2) is made

of about 2 by 2-in. ma-

terial framed together as

shown in Fig. 3. This

Showing Construction of Window Conservatory

of brass and tapping to screw on the
end of the §-in. copper pipe. A ?/,,-in.
hole is then drilled through the re-
maining part of the nipple. The other
end of the copper tube is connected to
the supply tank. The distance between
the nipple, N, and the ends of the
tube, A, should be only % of an inch.
Fig. 2 shows the end view.

P %
.

How to Make a Cup and Saucer Rack

The rack is made of any kind of
wood suitable, of which sides, A, are
cut just alike or from one pattern.
The shelves are made in various widths

frame should be made
with the three openings
of such a size that a four-paned
gash, such as used for a storm
window, will fit nicely in them. If
the four vertical pieces that are shown
in Fig. 2 are dressed to the right angle,
then it will be easy to put on the finish-
ing corner boards that hold the sash.

The top, as well as the bottom, is con-
structed with two small pieces like the
rafters, on which is nailed the sheath-
ing boards and then the shingles on
top and the finishing boards on- the
bottom.

A S Y
- T

Deposits of copper netting $40 a ton
were recently discovered in southwest

Afrieca.
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THE ST. LAWRENCE RIVER BRIDGE WRECK
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From Engineer's Drawing . howing How Completed Bridge Would Have Looked

The south section of the cantilever
gteel bridge being built across the St.
Lawrence river 6 miles above Quebec
fell on August 29. Seventy-eight men
were killed or drowned. 'The river at
this point narrows to 2,000 ft. at low
water. The bridge would have been
2,800 ft. long with towers 375 ft. high,
and 150 ft. clearance at high tide. The
central span of 1,800 ft. would have
becn the longest ever attempted, being
200 ft. longer than the Firth bridge,
Scotland.

The channel span of 1,800 ft. con-
gisted of a cantilever arm extending
from each shore 562 ft. 6 in., and a
guspended span between the two of
675 ft.

It was near the extreme end of the
suspended span extending from the
gouth end which gave way, the breaking
following to the foundation pier. The
noise was terrific and was heard in
Quebec, 6 miles distant. The disaster
is supposed to have been caused by the
load at the extreme end, 900 ft. out
from shore, of a locomotive and cars of
material which were being run out.
Although the workmen on the structure
had a fall of 180 ft. into the swift

stream, several were saved, including
the engineer of the locomotive.

The bridge was to cost $7,000,000
and was being built by the Phenix
Bridge Co. of Pennsylvania.

At Work 350 Ft. above the River

On account of the wide channel no
bridge is likely ever to be built below
the one in question across the 825 miles
of river between (Quebec and the ocean.
The bridge at Montreal is 165 miles

farther up stream.
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LESH FLIES THREE MILES IN
AEROPLANE

L. G. Lesh is conducting experiments
at Montreal, Canada, his latest machine
being 22 ft. wide, 14 ft. from front to
tip of tail and decks 4 ft. apart. The
framework is white spruce, the main
spars and upr zhts being round rods
§-in. diameter ; steel piﬂnn wire with
breaking strength of 800 lb. is used for
trussing ; the wings are covered with
tough unbleached muslin. Ilis theory
is to study the behavior and control of
the aeroplane by having it pulled by an
iudependent power before inahlling a
motor. Of his latest flight he writes:

“Today 1 m'emup]iqhml the second
longest ﬂlght ever made in a ‘heavier
than air’ flying-machine.

“This morning I made a flight of
three miles over the St. Lawrence rive T,
in tow of a motor boat. I equipped the
machine with a small seat, as 1 knew 1
would be in the air some time. [ start-
ed off a wharf and flew straight into the
wind, down the river, for about a mile
without interruption. Then one of the
ropes holding the seat broke and I had
to do some repair work while still in the
air. I did not come down, and soon had
the seat fixed and again got into posi-
tion. The flight continued for ahout a
mile and a half farther and the same
rope broke again. The second time I
could not fix it, and this left me sup-
porting my entire weight on my arms.

“1 found T could not endure that
very long and signaled the men in the
hoat to turn slightly toward shore, hop-
ing that I could get near enough to
land in shallow water. The pilot misin-

o about doing it.
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terpreted my signal and quartered too
far into the wind. I was compelled to
drop into the water three miles from
my starting point. The machine was
unfortun: 1tuh ruined through the care-
lessness of the boatmen in ﬂ‘(‘ttlng it to
shore. [ will build another.”

Octave Chanute, in regard to the
French experimenters who are making
“grasshopper” jumps, starting from
hilltops, says: “They are driving the
horse by the tail and have chosen the
longest route to success™ ; and Mr, Lesh
adds:

“They are tryving to figure out the
problem of Lthh] iunm on paper when
the only ]Jﬂﬂﬁlhl e way to kL‘t‘p a flier in
balance iz by the use of museles or
nerves that have been trained through
vears of experience to make just the
rlffht moves instinctively. Some time
in the future we may invent an equilib-
rium machine, but first we must find
out |1{-rsmmll:l.r just what the machine
will have to do and how it will have to
This will take time,”
T

BIG WATER MAIN BURSTS

A 36-in. water main in a business
street not far from one of the pump-
ing stations in Chicago burst and
threw a gevser 40 ft. high. Before it
could be controlled it had torn up the
street making a hole 12 ft. wide and
20 fr. long ; drowned 9 horses; ran into
basements, destroyving thousands of
dollars worth of frc-ndt,. and forced a
factorv of 500 hands to shut down for
two days. Seven fire engines pumped
all night getting the water out of the
basements,

Condition of Street after Break Was Controlled
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WONDERFUL NEW GLIDING BOAT

By Emmett Campbell Hall

A mile a minute at sea—-}?ew Ym*k
to Liverpool in 30 hour
the astonishing claims made by (:\put
marine engmeerb who have geen in
operation what is declared to be the
most stupendous invention in the an-
nals of speed—the new gliding craft
invented by Peter Cooper Hewitt.

This new craft can scarcely be desig-
nated as a boat, for the reason that it
does not eut the water as do all other
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and skims the water with the lightness
and speed of a swallow has a hull of
mahogany, very shallow, merely a shell
to carry the machinery when the craft
is not moving. Mr. Hewitt’s original
plan called for two long, hollow air
tanks mounted on a frame, Catamaran
fashion, but he found the shallow shell
better for experiments. A strong steel
frame, similar to that of an automobile,
extends over the sides of the shell and
across either end, the cross sections of
the frame being equidistant from their
respective ends of the craft.

IFrom each corner of the frame there

|

“At 16 Miles or More per Hour the Planes Support the Bnli. Proper Which is Practically Lifted Out of

the

vessels, but actually flies or skims over
the surface, the body of the craft being
forced h;gh enough to permit free pr
of the waves. Although the one craft
80 far consiructed is in the nature of
a rough model, the inventor has at-
tained with it a speed of 38 miles an
hour on Long Island Sound, and engi-
neers state freely that the few improve-
ments which further experiménts will
doubtless suggest will mean the mile-a-
minute sea-going hoat.

At first glam e the strange little craft
eives the impression of a discovery
rather than an invention. The madel
is scow-built, 27 ft. over all, with a
43-ft. beam, and is equipped ‘with an
8-cylinder gasoline engine. In appear-
ance the craft is about as suggestive of
speed as a ferry boat. Like many other
great inventions, this craft was the
result of accident—the inventor started
out to construct a flying-machine,
stumbled upon the idea of the gliding
craft, and brought it to its present
deg_'ee of perfection.

The device which looks like a scow

Water"’

are dropped into the water perpendicu-
lar steel arms, extending 18 in. below
the bottom. To the arms are fastened
steel planes having a slant upward in
front of about 1 in 8. The bottom
submerged planes have 2 sq. ft. of
surface, those above it being something
larger. The total supporting surface
of the four principal planes is, there-
fore, about 8 sq. ft. The motor is set
forward, and the single screw, instead
of bemn' placed under the stern, turns
just back of the front set of plsmt*s
On either side of the shell is a gasoline
tank.

In operation, the screw driving, or
rather pulling the craft forward forces
the slightly slanted planes through the
water and, on account of their slant,
the craft is forced upward, the greater
the speed, the greater the rise. When
a speed has been attained which forces
the topmost vanes out of the water, or
partly out, part of the supporting sur-
face is of course lost, and the craft
settles lower, this principle constantly
operating to maintain a perfect level
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I

Stern View of Boat Suspended in Air to Show Ar=
rangement of Planes

for the shell at a given distance above
the surface of the water. At from 12
to 16 miles per hour the topmost planes
leave the water, and at 35 miles an
hour all the planes are driven upward
and out of the water with the exception
of the bottom ones.

When moving at more than 16 miles
an hour the craft proper—that is, the
shell—does not touch the water at all,
but actually flies above it, a space being
left between the bottom of the craft
and the surface of the water, and this
space is made great enough fo allow
play for the waves. As the waves do
not touch the shell itzelf, and as the
supporting planes are beneath the sur-
face and below the trough, there is pre-
sented the astonishing sight of a small
hoat moving forward without the slight-
est rocking or pitching. The principle
applied to larger vessels would abso-
lutely eliminate sea-sickness from ocean
travel.

The arms on which the planes are
carried are made with a keen edge to
the front, so as to offer a minimum of
resistance, and as the shell does not
come in contact with the water, there is
practically no resistance except from
air pressure. An idea may be gained
of the wonderful speed pﬂS‘MhiI ties of
the gliding craft when it is taken into
consideration that in the case of an
ordinary steam ship it requires eight
times, or the cube of the power, to
double the speed, while with the Hewitt
craft it requires but double the power
to double the speed.

The present model of the Hewitt
craft weighs 2,630 lb, but a boat of
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the same power and strength can be
made having a weight of but 1,500 1b.
Such a boat would carry a wen ht of
1,500 1b. It s estimated that ﬂlE craft
may carry 60 Ib. a horsepower at a
gpeedd of 30 miles an hour, or even
more. The gliding craft can be steered
around sharp curves at the highest rate
of speed with no loss of equilibrium,
but the stern “skids” as do the wheels
of an automobile at high speed on a
sharp curve.

One of the most obvious uses to
which the new form of craft could be
put would be as a torpedo boat, for
naval experts assert that it is very dif-
ficult to use guns, excepting small
arms, upon a vessel moving at a speed
of more than 30 miles an hour, so that
a torpedo bhoat moving at 60 miles an
hour might be regarded as almost im-
mune from harm by gun fire, Mr.
Hewitt said:

“On careful consideration of the art
of flight, with reference to producing a
flying-machine, it becomes necessary to
solve certain problems practically he-
fore it is possible to design a flying-
machine heavier than air that will be
certain of success and be safe.

“With this purpose in view I turned
my attention to water ag a medium for
my experiments, instead of air, and
concluded that they could more advan-
tageously be made in it than in air.
Water possesses the advantage of great-
er weight. The weight of water is
approximately 800 times the weight of
air, therefore the supporting surfaces
such as wings or planes would need
only to be one eight-hundredth the size
in water that would be required for the
same effective lift and power as in air,
and substantially the same rule applies
to the propeller.

“The water device being so much
smaller brought the experiment within
my available means at the time. I
constructed a craft designed to run in
water, which when finished had flota-
tion means secured to it to support it
while at rest, but in motion was lifted
clear of the water and exercised no
friction in the action of the device
except as so much dead load or weight.”
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FISHING WITH SET NETS

In bioth the waters of the Great Lakes
and along the Atlantic coast vast fish-
ing industries are operated which, with
nets and power fish boats, involve an
investment of millions of dollars, The
sot nete, those anchored -
permanently in one place, /% ..
are of two Kinds; gill =g

1135

RAILROAD SUPPLIES TIE UP
MILLIONS OF DOLLARS

The supplies constantly on hand at
various points on its line, of every
big railroad, are little dreamed of by
the average passenger. The storekeeper

nets and weirs.
The gill net extends |
from the bottom to the
surface and often hun- |-
dreds of feet long in af
straight line. The bot= |
tom of the net is weight=| -
ed and the top floated [

with buovs to hold it in
position.  Fish large
enongh for market in tryving to swim
through the net can get their head, but
not the body through, and in tryving
1o retreat are caught by the gills.

The weir is a series of nets set as
shown in the illustration. The nets are
so placed to take advantage of the habit
of a fish to swim in a straight line.
When they are stopped by the long
straight leader net half of them will
furn toward the weir, the wings of
which are turned back, directing the
course of the fish back into the inner
weir, from which escape is very unlike-
lv. This net is drawn every day or two
and i1z gathered up to form a pocket or
hasket from which the fish are empfied
into a small hoat, which in turn frans-
fers its load to a larger one.

In salt water sharks and other large
fish frequently do great damage to the
nets. The weir in the illustration, be-
ing set in shallow water, is held in place
by poles, the engraving being made
from a photograph taken at low tide.

P S—

The new seout eruiser “Salem”™ re-
cently launched is designed for watch-
ing and reporting the movements of the
enemy in fime of war. The vessel is
423 ft. 2 in. long and 46 fi. 8 in. wide,
with a draft of 19 fi. 1} in. Her speed
will be 24 knots. Turbine propelled.

These Nets are Often Several Thousand Feet Long

is supposed to be in position to fill a
requisition on an instant’s notice for
anything from a lead pencil or bottle
of mucilage up to all the materials
necessary to reconstruct miles of track.

To avoid censure for delay in filling
orders he naturally lays in supplies in
plenty, with the result that thousands
and even hundreds of thousands of
dollars are invested in materials over
and above any ordinary requirement.

The assistant to the president of the
Wabash road has made a study of these
conditions’and in an address before the
Railway  Storekeepers’  Association
stated that from figures he had recently
compiled he found that in the case of
33 roads there was at the present time
investedd in  supplies the enormous
amount of $104,000,000.

He further found that if all the 33
roads could reduce their stock of sup-
plies to the basis of one of the roads
which earried on hand barely enough
to meet ordinary current demands, that
the $104,000,000 would be eut in half,
or reduced $52,000,000. As the money
thus tied up costs the railroads 4%, the
annual interest saving would be $2,-
080,000,

—_———————

In the first half of this year already

more people have been killed by ac-

cidents and convulsions of nature than
in the whole of 1906,
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TO CULTIVATE BAMBOO IN
AMER IC A

The Japanese of British Columbia
have recently Legun the cultivation of
bamboo on a large scale. The experi-
ment is proving quite suceessful. Bam-
boo roots are being brought in large

Bamboo Scaffold: Manila

quantities from Japan and transplanted
in British soil.

The cultivation of bamboo iz very
profitable in Japan, the returns varying
from $20 to $90 per acre. With a suc-
cessful cultivation of the plant in Brit-
ish Columbia the Japanese hope to
work up a big trade in bamboo furni-
ture. Willow is the best that can be
secured in thig country, bhuf bamboo 13
far superior to the willow that is now
used.

Another industry which the Japanese
will endeavor to work up will be the use
of bamboo for water pipes. In Japan
bamboo is largely used as water pipes,
and the growers see no reason why it
could not be used in this country.

Bamboo stalks are very hardy. They
grow from 70 to 100 ff. in height,
straight and erect, with trunks some-
times 1 ft. in diameter. The growth is
rapid and the shoots will thrive in a

ry, arid country with an elevation any-
where from sea level to 15,000 ft. The
roots of some varieties are edible when
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prepared like asparagus. Split bamboo
18 used for many common articles. In
China the natives utilize the leaves for

clothing, hats and paper.

20 MILES OF WARSHIPS

In seven lines, aggregating 20 miles
in length, the home fleet of the British
navy passed in review before the king.
Every type of fighting craft, from the
“Dreadnmlght’ ' down to E!-uhmarmes,
was represented. At night, on a signal
from the royal yacht, each ship flashed
its outline in brilliant electrie lights,
while the searchlights played over the
waters and upon the clouds.

o o- .

BIG STEEL CONVERTER

Steel is made by pouring molten iron
into a mixer or converter, where other
elements are added and the carbon
burned out by blowing air under pres-
sure through the mass. The cut shows
one of these giant kettles loaded on a

P 3 -

Holds 200 Tons

car for shipment. The mixer is 25 ft.
long, 13 ft. in diameter, weighs 31 tons,
and will contain 200 tons of molten
metal.
— -

Stock and grain  quotations are
posted every hour in the buffet car on
one of the overland trains leaving Chi-

¢ago.
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LIQUID GRANITE

and the Home Beautiful

Varnish occupies a canspicu:}us place in the making of modem
hnmes. and Liquid Granite is the most desirable, durable and sabis-
: factory varnish yet produced for Floor Finishing

and all other domestic purposes. &% % [t is invaluable
in restoring OQilcloth and Linoleum. &% ¢ Itis easy
to apply and difficult to deface. &* &* Put upin

cans of convenient size from 2 pint to 5 gallons.

Send for samples of Finished Woods and in-
formation on Wood Finishing and Home

Vamishing, — Free on request.

DEALERS EVERYWHERE

BERRY BROTHERS, Limited Chicago

Boston ; Cincinnati
Philadelphia Varnish Manufacturers St. Louis

Baltimore Department A, DETROIT San Francisco
Canadian Office and Factory : Walkerville, Ont.

Pl nem Xlrowdliaecm DBaocaesTeo s WPl vvsadocs



The demand for good tele-
graph operators 18 greater than
the supply., I guarantes good
paying positiona to all my
graduates, becanse my school
fa the only one graduoating
thoroughly qualified tele-
graph operators.  Hailroads
invariably prefer * Dodge

N School Graduates,”™ be-
cause they are proficlent,

KW ‘* Unlike many other
/ \ gehools, my Instruc-
T4 ! tors are practical
/ by telegraph opera-
\0 N tors and teach
\ practical tele.

\ \ graphy. Min
g ¥ iz the only
gl \ gehool]
ownlng

\ ; & build-

ing

N,

G. M. Dodge

devoted exclugively to the &
teaching of telegraphy. My
methods of instruetion are copy-
righted. My text book on tele.
graphy 18 recognized as superior to

h

YV

all others. Living expenses in Val- \é )
me today perzonally for Mustrated deserip-

tive catalog and interesting testimonials,

paralso are very low and can be earned N

while learning. Easy pavments. Corres- )

pondence instruction if deslred,  Write f
GEOD. M. DODGE, Pres.

DODGE'S INSTITUTE OF TELEGRAPHY

Eighth Street, Valparaiso, Ind.

RELIANCE
ACETYLENE GAS

GENERATOR

MAKES LIGHT
FOR THE

Home, Factory,

Church, School,
Etec.

Automatic Water - Shift — Water - Feed Valve

Rellance Generators are squipped with a rotary water-
valre which, not being directly connected to the water feed-
?‘:pa conveying the water to the carblde, absolutely prevents

he water from reaching the carblde until thiz valve ia
bronght into operation, automatically, by the downward
maovement of the bell, which occurs when the gas becomes
sufficiently low to require an addiflonal supply. This posi-
tively prevents any waste of gas after lights are turned off.

Giving full information regarding all
styles of RELIANCE Generators.

The Cem City

WRITE FOR FREE ILLUSTRATED CATALOG I

Acetylene Generator Company
DAYTON, OHIO

POPULAR MECHANICS ADVERTISING SECTION

A SECRET

Young men earn from
10,00 to £30,.00a day
by installing our fne
tolephones 1n  private
homsiss, offices, factories,
et Hers I8 the e
Insert a small *‘ad™
yvour 1 .cal paper saying
that you willi install &
complete telephone Ling
o Lo 00 et for $10.00,
Then watch the results.

W gel you two com- §
I.'I: to statlons; &8s per
above cut, for #4.76. This
Is the greatest value ever
v offered, as thesa "phones

ngually sell for #6500 to the Trade.
Every set g mrantesd for 1 vear. A lay-
mah can install them, Send for our
Gireen electrical catalog No, 3—it's frec.

ELECTRO IMPORTING CO., 87 Warren St., New York City

2DIAMONDS |
SON CREDIT

> 20 Down
10°/, Per Month

Reliability—that greatest
of business builders, is build-
ing our business.

We satisfy our customers.and in satis-
fying them hold their good will. ;

The determination to please, goods of
highest quality, prices the lowest in the
market, have earned their reward. Our
business has more than doubled. in the last
twelve months.

We never sell a diamond without giving
a written certificate guaranteeing its value
and quality, and agreeing to take it back
any time in exchange for a larger stone If
any other dealer can duplicate our stone
at the same price, we will take it back and

- refund the money paid,
Goods sent prepaid for examination.

-

Send for illustrated Catalogue No. 3

J. M. LYON & CO.

ESTABLISHED 1843

T1-T3 Nassau Street,
New York

i ————

““I won’t have anything else”’

says the engineer who has tried it

o
ug AD ron 1.3
oo 3 e oz
T nsTPEnm:r 3 £D. > I,‘;,.
i F C
& BoierFeen d 7 pRO .

Manufactured only by
THE RANDLE MACHINERY COMPANY

1761 Powers Street, - - Cincinnati, Ohio

T s, s .TH




POPULAE MECHANICS ADVERTISING SECTION

&! J‘fi &

G g wholen]ﬁ prices

Complete Bath Room Outfiis on
White Porcelain Enameled 18 x gﬂ Sinhi unly

SEND Us

29C.

How to Make a Paper Boat—
How to Make a Barrel Boat—How
to Make a Water Wheel—How to
Make Your Own Flahin
Tem Camps
Build Them—FPermanent Cam
and How to Bulld Them—How

Build an Imitation Street Car [|
Line—How to Make a Water Bley- §

cle—How to Make a Minfature

Windmill—How to Build an Ice |
lar Alarm—A |

Boat—A Novel Bu

Mechanical Ventrllegulst and

How to Make It—How to Make &
meBlnnking Cablnet—Renew- |
w:)rg Dry Batterjes —How to Make §
Make
s 4 ntigne Clocks from Up-to-data

ater Motors — How to

Materials—Lettering a Clock Dial

—Howto Makea Windmillof One fi
power—How to B

or Two Horse
for Rabbits, Rata

—How to Make a Small fi

n Fireplaces )

[ling Ve §

hicle—How to Make a Water Tal-
escope—How to Make Paper Bal-

loons — How to Make a Hecto- |8

graph—Tseful Articlas and Or-
namenta Made
Parta—Devices for Winter Sports,

Your Newsdealer will

order it for you,
or sent postpaid for
25cents by
THE PUBLISHERS

Tackle— R
How to |

of Old Bleyele fi

536.50 Laundry Tubs only = 5.00
5 2.00 Bath Tubs only - 6.00
YOUR BILL FOR OUR ESTIMATE

WRITE FOR OUR FREE ILLUSTRATED QATALOG No. 35
CENTRAL MACHINERY & SUPPLY CO., 547-559 State St., Chicago, U. S, A.

1139

~ |Plumbing
Material

DIRECT TO THE
CONSUMER

At less than

- | you also save the
" | plumber's profit.

| Send us a list of
|your nmeeds. All
- |we ask is an op-
. | portunity to figure
on your wants.

We carry every-
thing necessary for
installing this class
of work. Soil pipe,
lead and water pipe
and fittings of all
kinds, etec., ete.

All Goods are
Brand New, High
| Grade and Perfect.

A BOOK FOR BOYS

YOUNG AMERICA

How to Build

BOATS. WATER MOTORS. WIND MILLS, SEARCHLIGHT,
ELECTRIC BURGLAR ALARM, ICE BOAT, WATER
BICYCLE, CABINS, CAMPS, CLOCKS, FISH-

NG TACKLE, KITES, IMITATION
STREET CAR LINE, ETC,

COTiGET
POPULAR  NECHLMCY
Easdan

PRICE 25 CENTS

29¢C.

Hmr to Make and Use Th em—

mﬂngssmm, Chair EIBiil
ow to
& Rubber Eﬁmp&—ﬂw to

Hﬂa a Carrler for B
clos—A Water Gandlestick ~Boys
Hand-Power Auto, How Mada—
How to Make a Pair of Dumb-
:Bells—‘antu Rid Your Yard of
ow to Make an Easel—To
L ht nﬂﬂllghr. Withont Matches
ings & Boy Can Make Out of

in from & Captive Balloon—How
ake a Slmple Burglar Alarm
—Tu Make a8 Blnder tnrr Po ular
Meachanics—How to Make a
mock—Electric Kat Exterm].nlmr
—How to Makea Miniatare Steam
Turbine—How to See Through
Your Hand — How to Make a
Wood-Turning Lathe Qut of An
01d Mﬁ Machine—How to Re-
move Stains from Marble—How
to Make a Turbine Engine—How
ﬁall:“ka‘;'hld ﬂ".fn nan—]ing to
e a ireless Te yB=
temn—How to Hakm
Motor Lift a 10-1b, Waigz
Hunmﬂldnrrmﬂeﬂm Wuih-
erproofing for Tents — How to
Make an Furnace -
lator—Eow to Make & Simple
Alarm—How to Makea Tent.

Published by

PoPULAR MECHANICS

160 Washington St.
CHICAGO
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YOUR INTERESTS AND OURS ARE IDENTICAL

Tell us about the formations. depth, dlameter holea: will send

You Want Practical
WELL DRILLING MACHINERY

to develope that
Mineral, Oil or Water

proposition; we have it. Guarantod
it to work satisfactorily.

THE AMERICAN WELL WORKS,

printed matter and can save you money,

AURORA,ILL., U.S.A.

A good Bench isthe first requirement
for the home shap.

Be sure yon get the one with the
Saw-Cut Threaded Screw. Makesthe
vise work easier and lasts much longer.

GET A CATALOG!

GRAND RAPIDS HAND SCREW CO.

146 South Ionia St. GRAND RAPIDS, MICH.

CHICAGO, ILL. DALLAS, TEXAS
HYDROGEN GAS BALLOON RETAINS INFLATION

FIVE DAYS.—A very interesting line of experiments have
recently been condocted by Prof. Carl E. Myers at his
halloon farm, nioe miles east of Uidea. They have In
view the betrer retention of bhydrogen gas in balloon fah-
rics, the hamdling or decanting of hydrogen from one vessel
to another speedily without Josa, and the operation of
captive balloons and airships for long periods, exposged to
all varteties of weather, gosl and bad. The extreme hot,
cold, ralny davs, with wind and thupder storms of the
past  few weeks, which wrecked farmz and bulldings
throughout this section, have heen utilized to test the
balloons which have been exposed outdoors almost con-
grantly to whatever weather happened.

The extenslon of the wpse of captive balloons in the
army, to which Professor Myers has contributed over a
hundred, and the late attemptz of the French and German
governmenis {o make longer fllghts than iwo hoors with

alrships, have demonstrated the necessity  of approved
methods for retalning hydrogen in balloon fabrics.
Inrlng  the week of July 4 Profiessor Myers operated

his ecaptive balloon, earrving hundreds of passengers,, and
concloded with a cut liose vovage by himself and assist-
ant, landing #n Lone later, #and anchoring till morning,
when the same balloon arose agaln, carrying Mr. and Mrs.
Myers, who made a S-hour journey. This contlnnous use
of a hydrogen gas balloon during five days, both as =a
captive and free, has never been equaled. Biaee July 6
this balloon and asnother Hke it have been almost con-
tinually Inflated outdoors at the balloon farm, exposed to
all weather.

On Monday morning, July 29, a metor airship was sah-
stituted, with which, the same evening, Mr. Coughlin, of
Dayton, 0., made several flights to learn it& control, fol-
lowed by three cut loose irips above the balloon farm
platesan for practice. Tuesday cvening the same airship
made several fights over the balloon farm grounds with
Mr. Coughlin, for further practice. Wednesday morning
the hydrogen from this afrship was decanted into another
of pxactly the same pattern, and Mr. Counghlin, who had
bought the Tformer airship, left with it for Columbus, 0.,
where he expects to nze It for exhibltion. Professor
Myers® latest airship remalns snchored outdoors at the
heilloon farm, exposed without harm to the roin and thun-
der storms which have prevalled since, which prove the
worth of thiz airship In all weather. Although these ex-
periments have been open, free to the publie, none of the

{Continned on page 1142,

ing upon.

OHIO TOOL COMPANY

[THE BRAND “OHIO”
IS A SAFEGUARD

against inferior goods.
and skill can produce.
great many years and with the experienced
meéchanic the brand **Ohio’" has become
a synonym for ‘‘Quality."”

They are decidedly economical from the user’s standpoint, and well worth insist-

Every ““Ohio” tool covered by a broad guarantee

Our complete lllustrated Catalog No. P may be had for the asking

Oa e
- COLUMBUS, OHIO 2%,

ON ATOOL

**Ohio"'’ Tools are the best money
They have been on the market a

TV a o Bl s ddnsg Dondalas Washaadns
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FairbanKs-Morse

Domestic Water Supply

Provides all the conveniences of city water
worHs at moderate cost.

Gas, Gasoline or Kerosene Engines {or all purposes from 2 b, p. up,
Cut out complete advertisement and send to

FairbanKs, Morse @ Co.

Monroe Street, Chicago, Ill.
Please send me Illustrated Catalogue No. W 449 Gasoline Engines.

I may want_.______._._._. I O e s b s,

Name_,,,,,___ o R M O e e e ey

Town......... o i I s s e e e

BEWARE OF IMITATIONS

For the protection of our customers we advise thar ‘ ‘ »
Klein's Pliers are beiag imitated, o look like Klein's
This. however, does oot make them Kiein's. 1

CAUTION Lok fur this stamp. M

lnide of |.-_.dr::llf rIl 1.::%',_-?. ﬁ:: ARE
Rie's Ty aretne icuet of yoare 4 WITHOUT EQUAL
experionce aud have atood Lhe tet ol Uss IH QUALITY

MATHIAS KLEIN & SONS 96 ¥, vANaugen st. OR EFFICIENCY

IN PRACTICAL USE

RATCHET AND

e e T o o e e

*FACTS B

SPIRAL-RATCHET
Some of Lhe puople ean be fooled some of the time, l SCREW DRIVERS
but most people who use Hack Saw Blades are not fooled also DRILLS

long. After experlmenting with varions kinds, they
usnally sottle down on the good old STAR brand
which ean ba relled upon every time,

The Btar 13 made In the right way, from the right
stock, and does the right amount of work In the right
time.

Send for Catalog O illustrating oar full line,

MILLERS FALLS COMPANY

27 Warren Sireet NEW YORHK

ASK YOUR DEALER
TO SHOW THEM

—

SEND FOR OUR
“YANKEE” TOOL BOOK

SENT FREE

| NORTH BROS.
MEFG. CO.

\ PHILADELPHIA, PA.

vRMHELE" 35

NEVER-LOSE RULE GL&HF‘

Where's s - g
my ruje?! Qo g =
Anotber 7 O | SN
rule Lo buy Mi i

Tho Nevir Clamngp in emaily s

14 hiave one of 1 pyary vsafol artloles, whilch we sand 4o any ad=
1 tof 15 centas MUONEY BAUCK iF disdatisnfied with {i
oEata i Ity Heghits Toe sale by i oW plan Write

Mr. J. T. MOYER, oy Milford Square, Penna.

[ o

Armstrong’s

Hinged Vise

Slip tha pipe In sldeways nof
endwaps and save no end of time
and trouble, Made of strong mal-
leable fron, with finest eruclble
steel interchangealle jaws,

A vise like this will ontlast two
cheap vises and will not break at
the time you need it most, Every
shop needs one, YWrite for special
clreular,

The Armstrong Manufacturing Co.
Briddeport, Connecticut

For Repalrmen. Blacksmiths, Tinners, Machin

Ists, and all Metal Workers who cut rods of soft

steel or iron. A little wonder for strength,
capiaclity, speed and durabllity

“THE KID CUTTER”

{z only 17 inches long and welghs only 7
pounds. Cuts bar-iron or soft steal 1 in.
o x % 1o, round and vnder. Tor des-
eriptive elreular and price

address

B G.N. & 1. S. KINGSLAND
Box 15, Keesville, N. Y.
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g I It's a Sebastian, It's a Good Lathe

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

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

FOOT and POWER

AND TURRET LATHES, PLANERS
SHAPERS AND DRILL PRESSES ::::

SHEPARD LATHE CO.
AlS1 W. 24 St., Cincinnati, Ohio

When You Want Anything and
Don’t Know Where to Find It,

Write Popular Mechanics.

*€\ raatest of all Selssors A .
&. Ruier "{ EIGHTEEN TOOLS CONDINED £ '] 12 Hammes
I. "'.mh EVERY TOOL 13, Panknie
- e 14 Class Cutier
o 15 Clas Breaker
a Botvas 18, Marking Whesl

2. Buttonhols Schaar Il Cartridgs Extracior

10, Clgar Box Dpansr
8. Gaspips Tong bonitin oo

4. Cigas Cutter 1T ink Erasar

B Wire Cutter 18 Stersoscops

il
Sl st the Articls tar Offics
;.il man, Clerks, Bankers, Trav- "3

o)
#ling salesmen, or the House wife. "%,

18

wp i elagant laather ahaath, 14,

d. Fosipaid vpon recaipl of §1.00
WM. C. HOCKING & C0., 152 Lake St., Chicago

BUSINESS OPPORTUNITY

Men of Business interested in o new fleld for mi.k]#: money
wiil find in our pmh!iuﬂit.lnn what they are secking, a2 have n
New Plan in the Mall Order Line that will please thoss eecking
& good investment with large profita, A Fortune for the right
person, The F. H. Alden Co., 139 E, 4th St., 4 incinnati, O

EMERGENCY PIPE CLAMP

Teo Repair Splits and
Rust Holes in Pipes

Made of malleable fron, all
gires, by in.to 12 In.  Send for
CATALQG on Pipe Repairs,
JAMES McCREA & CO., M'f'rs.
63 Washington Si, Chicago

——

9 to I3 inch Swing

List price, $85.00 and up accord-
ing to size. When ready to boy
send for Lathe Catalog and prices

W.F. & John Barnes Co.
1 Ruby Bt., : 1 Rockford.IIL

passlng events have been scheduled thms far, as their pur-
pose has been simply for experiment or Instroction, the
balloon farm being  the only institotion in this country
for this work.

Later—August 2, 1007.—The fierce storm of wind, rain
and hail which strouck the bhalloon farm this forencon did
no harm to the new alrship, suchored to test its enduor-
ance. Not a puncture was made by the thousands of hail-
stones of all sizes dancing on and rebounding from the
elastie envelope retalning the still more elastic hydrogen,
pot a particte of which was lost. Half an bour later the
warming sunshine had re-expanded the contents which had
been shrunken by the chilling storm. and the gas bag had
now to e allowed more space williln s nettlng to avoid
possible rupture,. This test 13 regarded as the most mar-
velouw in this line of esperience,

The pimble airship “*No. 22" advertlged for eale In
Popular Mechanics for $1.000, including eomplete hydrogen
gas plant, was swold to Ohio partles hy Carl Myers, after
demonstration of itg gualities by the purchaser in Hights
July 20 gnd 0. Jaly 31 Professor Myers began creating
hiz latest airship, *“*XNo. 23,"" completing It entlre, in-
cluding gas bag, net, car, motor and screw  propeller,
with rodder, August 15, and transported It with gas gen-
erating plant at a total expense of 28 io Saginaw, Mlch..
where 1t was assembled on arrival and exhibited during
the entire weesk of the Semi-Centennial Celebration on
the open grounds dafly, and made one cuot-loose fAight on
the aftermoon of Friday, Augnst 23, In & wind blowing
183 miles per homr, all the wind previons to this having
been not less than %0 to 50 miles during the entire week,
and impracticable for aleship fRights.

The ascent wag very hazardons becanse of closely snr-
rounding electric wires of high voltage and high trees
barring the exit to the leeward, which had to be mounted
at a steep angle. I'rofeszor Myers made the ascent at
68:30 p. m., facing the wind amd slowly dreiftlng backward
while expending all the foree of & T-hp. gasollne motor
and serew propeller making 700 revolotions per minate.
This did not interfere with the various evolutlons exe-
cuted at a helght of about 3063 ft. above the Saginaw

(Contlnued on page 1144.)

0Id Reliable
Work Bench

That nevar

out of style. For
many yearsmade
exclusively by

C. CHRISTIANSEN, 792 Grand Avenue, CHICA

FENSABLE

ot
grada of hills for automobilists, eutling of raftars, laying
height of any ebject, etc. Write for book of testimonials.

Apply st once o

THE AMERICAN COMBINED LEV_i:L AND GRADE FINDER

All prograssive and up-to-date Mechanics, Machinlsta, Carpanters, Bricklayers, Masons, Plumbers, Millwrigh
&MEthi-%&j!E‘?lgitther ch Road ﬁup-nrtl[o'ru, Track Foremen, Sorveyors, Architecis, Civil Engineers ll.l.d: others will find this an ]JD&

A CIVIL ENGINEER THAT YOU MAY HAVE WITH YOU .ﬁ.i‘ ALL TIMES,
The Most Practicable, Durable and Convenient Instrument of the Day
In addition to ordinary mechanical work the American Combined Level snd Grade Finder will nrove servieealls t0 all forms of grading, laying
landsesps gardening, placing of pipes for drainage, getting fall of watsr, gotting [ = ”
and loveling buoildings, getting
Agents wanted on liberal terms,
EDWARD HELB, Rallroad, Pa., Manufacturer

Please Mention Popular Mrchanica
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Wood Working_

Foot, Hand and Light Power

For ripping, cross-cutting, mitering, rabbeting,
hgrlng.‘mnu and band sawing + edgo mo

ing,;
mortising, ete.  Built for hard wor

service. Bend for catalogue “A.M

SENECA FALLS MFG. CO.

Machinery

ing, dado-
ding, beading,
accurate work and loog

102 WATER 5T.
SENECA FALLS, N. Y,

The **KICKDRIVE”’ is for driving all

‘_I_ kinds of light machinery by foot power.
L The following articles are built com-

Circular Saws, Polishing and
Buffing Machines and Forges.

MAYER SLOTKIN, ZL7ith Conet St

L), Ot
i !I- Bl.luﬁﬂﬁ

£ s For| B
B Rt P

WRITE FOR

Part Pay
Terms

Ideal Machine Works
Brooklyn, N.Y.

B. F. BARNES®
ELEVEN-INCH SCREW
CUTTING LATHE

Faor foot or power as wanted., Has
power cross feed and compound
rest, A strictly high- de mod-
ern tool. We almgui d & %inch
flathe. Descriptive circulars of
r’-‘ each lathe upon request.

B. F.BARNES CO.. Rockford. Il

ELECTRICIAN AND MECHANIC

ing drawings for

A finely llustrated monthly magazl

EYE BENDERS

We make hand power bend-
era for forming eyes from
gtock 1% ioch thick and un-
der. Any slze aye, 7 Inches
outslde dlameter and under,

WALLACE SUPPLY CO.
19 8. Jofferson 5k
Chicago Minols

= ==
oe publishing practical educational articles
on all branches of electricity and mscﬂlni-cn. Complete directions and works-
making steam and gasoline éngines, dynamod and motors,

Three months' trisl, twenty cents. #1.00 a year,

roita natro i
Mﬁ&?gdlm“ﬂnn.wlmlﬂmﬂ :m'%?ﬁ?iﬁﬂi?ﬂﬁg i"uhllnhlng Co., & Beacon 5t., B m, Mass.
UFKIN ===+t What
"L
TAPES AND RULES R Wrene

ARE THE BEST

FOR SALE EVERYWHERE  SEWD FOR CATALDG Mo, 26
e furnw Puce (o

BAGINAW, MIGH., U. 8.8,
FEW TORK, . ERG., AND

P und Het Wisech, Brorew
Driver, Wire Coitar, Teah eller In o bsal
Ideal tool for mechanles, no adjnstments. Works in places inaccessible
with other wrenches, Strong and durahle. Mailed pﬂutmd. & inch nickel
plated 38 conts, 7 inch #8¢, 8 inch 582, 17 inch 88e, ney ok if nok
satisfactory. SPECIALTY MANUFACTURING £0., JAMESTOWN. N. Y.

THE OLD RELIABLE
JESSOP STEEL
IS YET O TOP AND THE VERY BEST FOR ALL FINE TOOLS

WILLIAM JESSOP & SONS, LIMITED
91 JOHN STREET, NEW YORK

STEEL
gggﬁgﬁlﬁﬂ‘"s BEARINGS

14 in. Shaft and ufa. Ko fitting, just push them on, 10 cta.
In stamps for sample.

PRESSED STEEL MFG. GO.
454 The Bourse, Phila., Pa.

Cement
Machines

Big meney in making Blocks or
Bricks. Save money on your build-
Inga. Write for circulars.

CHioAGO CEMENT SToNE MAacEIMERY Co.
North Chicago, IIl.

WTO MAKE MONEY

Send today for our FREE book and descriptive matter
telling all about the profits that can be made in the
manufacture of conerete bullding blocks. With a
FRANCIS BLOCE MACHINE any man of ordinary l.b-il]lt_f
can make from $5 1o §15 o day. No eapital or experi-
once necessary.  Building blocks made with the Francis
% Machine under the Barlin System mre guarantesd damp
& proof, frost proof, fire proof and will not crack or
crumble, Contractors and bailders in your town need
r antire cutput. Write A
FRANCIS MACHINERY COMPANY
Room 40, 710 N. 8th Strest  * = B4, Loals, T, 8 A

HO

¥

GASOLINE SOLDERING IRON
AND BLOW TORCH

E T

EMMELMANN BROTHERS MFG. C

O.,INDIANAPOLIS, IND., U.S. A.

PERHAPS YOU have never seen this unigue tool. It'sm
regular time splitter—a grest fuel saver: puts the heat right
to the spot. There's no smoke, mo ashes, mo dirt; & well
tinned iron, just the right hest. Loosen one screw you have
s No. 1 Blow Torch. Get the Booklet; its free.

Please Mention Popular Mechanics
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—U. 8. Gue ¢ Report

You take no rigk in buying an Olds En-
gine, becanse you are protected by the
strongest gunarantee made by any engine
maker,

It is the lowest priced ;lzc:cnd engine made
by a factory 25 years in the business.

There is an agent near you to see that
everything is right and kept so.

We have a 1ibLmI proposition to anyone
wanting a good engine,

Be gure to write us about it before you
buy elsewhere,

&end for our eatalog showing Type A En-
%’il‘lt!ﬂ, 3 to 8 h. p. und Type G 8 to 50 h. p.
or gasoline or distillate.

OLDS GAS POWER CO.

Main Office, 955 Chestnot St., Lansing, Mich,
Boston—&-15 Washington bt., N.
Binghamton—133 Washington St. Fhiladel phia—T1816 Markest St
Eanusns City, Mo, 1238 11th Bt Omaha, Neh,, 1018 Faroum Sk
Minnespolls, Mine., 513 5. Pront 84,

“GET THE BEST"

The Clipper
Water Motor

Wa do not claim it THE
GHEAPEST, but we do
claim It THE BEST.

Buy one for the boy and

wateh him “get busy."
Sand for ufrcnlu.r with full

deacription and price.

L. E. RHODES
HARTFORD, CONN.

WATERLOO VAPOR COOLED
GASOLINE ENGINES

The only horizontal vapor cooled
gasoline engine in the world,

..!. bsol utul,;
frost proo

and cannot

freeze.

Patanted
May 15, 1906

The kln% of all gasoline engines. Our eatalog will tell
you all about them. also our power and sweep feed

grinders. Send today.

WATERLOD GASOLINE ENG[HE cCO.
1021 Cedar Sireei Waterloo, Iowa

Plegse Mention Popular Mechanics
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1:H. P.$58°%
Look at the Neat Design!

The finest little 11 H. P.
Engine on the market.

Handsomely fin-
fahed.

l

Bora Et-a, inchea;
gtroke 3 inches,

These englnes will
develop over 3 H. .

Write for
Catalog "P"
of 14 to 16
H.F. .

AMERICAN
MOTOR CO.

[P A —

EAU CLAIRE, WIS.

(Contlnned from page 1143.)

river and the banks on eacrh side, the river being crossed
four tlmes, aud o lapding safely found abont six mlles
away el 7 p. m., where the alrship was zafely anchored
under shelter of a high embankment until the wind went
down amd the full moon arcse to light the return to
Saglnaw, where the airship easlly resumed lts former
liwation at 11 p. m. while the carpival was still in prog-
regd.  During Baturday the aivship eontinned its exhibit In
a flerce wind, fully inflated @il late afternoon, when s
gas bag was emptied and packed within a space of about
< ft. square, its car forming another package 20 by 20 by 30
In., and Itz frame of Keel 36 fi. long reduced by telescop-
Ing within ftself {0 form a rack % ft. leog by 22 in.
triangnlar section, welghing only 32 1b.  All left by rail
Saturday, 8 p, m. traln, arriviong at Frankfort, N. Y., the
following noon.  These facts fairly represent the posalbili-
tles In practice with the new motor alrship. “Noo 2§,"
“Bkiddoen,' and the eclipse of any previous feats in this
Hoe, in every way.

Aungust 20 Profezsor Myers began operating his 4-man
passenger alrship as o captive, carrying passengers during
the entire week, ending with a free Hight September 2
at Sacandaga Park, Gloversville, N. Y.—Conirlbuted by
E. B. G., Frankfort, N. Y.

..___.'_‘._’_._.._.

NEW CHEMICAL ENGINE FOR COAL MINE FIRES.
—The Delaware, Lackawanna & Western HRailroad s
using a new type of chemical engine to fght fires in its
anthracite coal mines, It Is mounted on m troek, which
is of the same gauge as the =ysiem of mine tracks, sl
is hauled to wherever a shaft Iz on fire, by an electric
mine locomotive.

When fighting o mine fire with water, suffocating gases
are formed, which drive the firemen away from the fames.
The chemicals of the new engine form very heavy gases,
which eling to the fAoor and blanket the fAames. These
gases are not exceptlonally annoying to the firemen, who
oan approach up to the fre line and thus do more effective
work.

i

QUEBTIONE AND ANBWERS." —Zixth
6x7 In., Contains all rolings of the American Hallway
Agsociatlon on train rules and train orders and all gquoes-
tiong on traln rulez and train orders wsed In examinatlons
and their correet answers., It ig a valuable book of refer-
ence.—Train Dispatchers' Bulletin, Toledo, Ohio,

edition; size,

Perfecﬁon

MARINE MOTDFIS

Iy the simpls
I #

H Pri=itiy l: quiat-
2 $ L |: i
rim 1
cnmpi&te i , “hottar fttad and Maished
Guner than any othor al any price

waralhle —No, fmnktnz
r Hi e
"-Il'.ll"\.lll
e thint does net giy
g by hae g
M Basifass
r hay on Any
g ready
'| v
&l flees FREE

'l'he Cntlle I"urfuﬂlnn 'rlntnr Co.

. DETRHT, RICH.
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The MAJOR Reversible, '
Valveless, Marine Engine &

for 1907. 1% H, P., $33.15, MARINE ENGINE

engine only. New features, The 2-CveleFr ’ g D
-Cycle-Engine-Senzation of the Year., Entirely newand
better engine, SH:GUEET- maore improved design introdeeing many exclusive features, Runs
horsepower. MAJOR on Gazoline, Distillate, Kerosene or Aleohol,

i engine can be used Pate, ACTUAL
J for stationary work. o ol 2 EEB.F: s
We built and sold T ; P. ene

- ﬁ{m BnHlnﬁE lagtl GGMFLETE ENGJH-E
year. We are hunumﬂ 10,000 engings this year, from :'::';‘:ﬁ"“.“:f“nhaf F”f"ﬂﬁﬂ $39.90
1% H. P. to 20 H. P. Write at once for our - 'W,f, o 1“"”",'",“ ,5""3 et
special inducement to one agent In each localily. s 8 el gkl W ol s o,

i of {is slze on enrth, T --¢|.| o, Row=
Ask for mew 1907 Calalogue

P b I'II-IIH-I II:I.I : [li nch, witl E-.'--1 fi to 10
L R AL F o aversiblo, I:LI.!-IIIlr nrid « =
Detroit Gas Engine & Machinery Co.
28 E. Congdress Street, Detroit, Mich.

’ c“t'EIEE'T"I-':*. nnfalling endoran smtileal and

Belle Isle Mul;:::; b«:‘;E ﬂ;lld :; dﬂEﬁTﬁUﬁ“ﬁIEﬁ
For Marine and Vehicle Use |
Wiliiamson Motor Co.

124 to 60 H. P. {5 %ooicy
REVERSIBLE |G =
MARINE ENGINES :;grhuaulljah:hgﬂfntsd

Experimental Work Solicited
2 to 30 H.P. 2 and 4-cyole,

114 to 30 H. P. ;a.t?:: improvements: Iﬁﬂ ma:i
arial; lowest prices. 50 58
Send for Catalog. Prices right. castings, with drawings.
T State your want.
TERMAAT & MONAHAN CO. HOULE MOTOR WORKS,
Oshkosh, Wis. BBO East St., Holyoke, Mass.

. The ECONOMIZER

carries any load up to 2 h.p.

| That name means something., Five

Il vears' sales and not asingle dissatis-

F fled customer, means something.

It's all in the engine—no shoddy

gownds, Want to know more?
Address,

H. L. CHAPMAN, Lock Box 595, Marcellus, Michigan

The CROUCH

MARINE MOTOR

The name signifies quality,
Agk for Catalog.

THE CHAS, P, CROUCH CO.
CHICAGO, U.S. A

THE MIETZ & WEISS

0IL»GAS ENGINES

Seationary, 180 150 H. P.

THE VICTOR MARINE ENGINE

2. P.upla20 . P.

The Encins you have been leoking for; snfa,
pure and mnoiseless. A new anid  perfoct
model,  Distinctly new and promingnt feat-

i BUILT BY
R.S.HILL,27 weodbridge St_E.Detroit, Mich.

Marioe, 1 to 120 H. P.
Crvar 30,000 H, P. in operation.

GENERATOR SETS, PUMPS,
HOISTS, l"rc

1 :
senn ok caratoeue p. . | Aa MIETZ, 135350 JI0H: 8¢

When You Want Anything and
Don’t Know Where to Find It
Write Popular Mechanics.

Gies Reverse Gear
Successor to the reversible M EE\E;EIE;:.
Eml

Gives absolute control of the
motor-boat at all times.
1 to B0 H. P.—%15 to $90.

INTERNAL and
EXTERNAL of a_!l kinds

Ask for Catalog
Grant's '"Treatise
on GEARS" a dollar

M de and sold than all . B
other reverse gears combined. Philadelphia GEAR Works, Inc.
Catalogue on request, Tth and Cherry Sts. £t H Philadelphia

GIES GEAR COMPANY, Detroit, Mich.
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Until you investigate

DON’T BUY GASOLINE ENGINES ;- rseverimar’

a fwo-cylinder gasoline, kero-

sana or aleohol "fn" u r to any one eylinder engine; revolutbonizing power. s weight and bulk are half that of single cylinder engines, with greater

durability. Costs —Less to Run.  (uickly, ensily startedd. Vibration practically overcome. Cheaply mounted on any wagon. It is s conbination
station or traction engine. Exsp roR CATALOGUE.

THE TEMPLE PUMP CO., Mfrs., Meagher and 15th Sts., Chicago. THIS 1S OUR FIFTY-THIRD YEAR

DPERATI‘.'D BY WATER from Ordinary House Pipes

Motors for every conceivable purpose, adjustable every way
while running to tighten belt
'For Household use, for Sewing Machlnes, Washing Machines, {‘humm
ra,D Coffea Mills, ate, For Jewelars, Bﬂkuru Butchers, Barbers, -
smith rugiists, Dentists, Physiclans and cvm{ md;.r who wonds io save time
and LA.BUI:. Circulars gratls. Copyrighted booklet 10 cents. Agents wanted.

Send for prices
A. ROSENBERG MOTOR & MFG. CO., Dept. FM, BALTIMORE, MD.

THE PROPHET NAHUM AND THE MOTORCAR.—A
German humorist quootes Nahom 1., v, 4, In sopport of Lis
contention that the appearance of the motorcar s prophe-
sied In the BHible. The werse In question runs as follows:
“The chariots shall rage in the streets, they ghall jostle
one against the other in the broad ways; they shall seem
like torehes, they shall run like il.zhm%ur::s." There seeins
te be a touch of motorphoblsm about the Elkoshite, jodg-
ing by the former part of his prophecy, but he gets home
tolerably well in the latter half, —}Inmr, London.

u__+ ol

BAFE FERRY BERVICE.—It Iz estimated that during
the forty years of regular ferry service across S3an Fran-
cisco Bay that 300,000,008} passengers have been ecarried.
Iuring this time but three lives have been lost. The
wonthly average of passengers now being earrled Is above
the 2,000,000 mark.

—‘_._’—
LIFE-BAVING BOATB.—In all lis warletles of boats

Guarant:ed for Une Year.

warth larger than ordinary ekifs and rowboats, which are not

— . ﬁnmthlm" el m.‘.‘:"f’ enumerated, the life-saving service has 65§ In commission.
i 'm" e Il““m” Two bundred and seventy-seven are open 2urf boats, 254
aporization ﬂ{!' Em:‘:m JpEaEn gelf-baling sorf boats, T2 self-ballng and self-righting life-

wats with centerboards, sail and oars; 49 distriet and
giation supply boats, 7 sclf-baling and self-righti life-
UNITEB HFE" Eﬂ" DETR{"T" chﬂ' ‘m.ut; propelled hy gasl'rllne, uattugaml 0ars, Tiglmv:-ﬁ- nu:r
hoats, 8 other power boats of various kiods and 2 Aoatlng

BU].I.I" Y“U“ 0“‘" Mﬂmn! statlons,

———t o p——
Complets sots of Castings, with biue print work- SAYS GYROSCOFPE WILL WORK.—I notlee an article

: on gyroscopes ln the September number (page 993) which
L;:l:?n?i:':r for yoar Aute, Lannch or Moter- is evidently a mistake, In the first place, gyroscopic
actlon does not depend on centrifugal foree, but on inertia
Our Remarkable Offerl and it will resigt any foree (either oscillating or revolving)
f-Actoal Brakes Horse Power—2 Cycle—3 Port En- which tends to disturb its plane of rotation.
gine. 100 complets with sccessories. IT'S Twenty years ago the gyroscope was successfolly ap-
GUARANTEED!  ‘We sell Hlue Frint Working plied for taking astronomical observatlon at sea  and
Drawings—1 or & Cycle. Send for Catalog, anyone may easily observe its action by trying to change
- THE GERHARDT MOTOR CO the plane of rotatiom of a rapldly revolving bleycle whoeel.
ITth Street, above Dauphin, thdﬂph‘l Fa. It will be found that a wheel revolving in a horizontal
= g n]lmim cannot Imla-j turned fff nﬂl ltvr.l- remh‘t-hin nTrertllml ;1-hu'|.r|3~1
without expending considerable strength. 18 lower eni
Gn[::ilif;l.?rtgrrv$6o of the shaft may be a fixed bearing or not, but the results
will be the same.—E. W, Davis, Chicago.

SELLS ron SIXTY
: - —— -
GILSON ENGLAND'S GIANT CRUISER.—The British armored

SN GASOLENE erniser “Invincible” was recently launched at Elswick
shipyvard. It Is one of a trie of the largest crolsers In

PENC"CNE the world, Thelir displacement s 17,250 tons amd their
ﬂ{":h“mpmﬁ ream length 530 ft. A speed of 25 sea miles per hour will be
arators, Churns, W obtained by the use of turbine engines. The armament is

FREE Tﬁm very heavy, joecluding four 12-in. guns. Striet secrecy
Askfor catalog-all sizes about the details of this vessel were observed, by orders
GILEON MFG. GO, 2u FarkQ sibizgio, Wis. 1 | of the admiralty.

oo s 35 oo voe] | HORIZONTAL AIR-COOLED HOTORS
WATER MOTOR, 5-in., $2*

Larger Sizes Proporlionately Low

Attach to any fauncet, and will run fan, lathe, sewing
and washing machine, alr compressor,
ste., ate. Helinble agents wantad.

* SAMPLE MOTOR FREE

1% and 2% H.P.Equipped
with short connection
for spray pump or walking
beam attachment for pump-
ing from wells. Will work
against 150 1b. pressure,
Gasoline in base of engine

to the right person In each town.
Write for terme, stating water pressure.

ENGINEER
WANTED

to send for eatalog of Indicators, He- or OﬂtSI{EE. Wl'ltﬂ fﬂt
ducing Wheels, Planimeters. Address,

LIPPINCOTT M. S. CO 1N = ESELV  agency.
Newark, = 3 Newlersey & ¥ AIR- GWLEII MOTOR CO., LANSING, MICHIGAN.

Please Mention Popular Mechanics




Airship Motors and Engines

for Mechanical Devices

Where light weight and great power are required. 3}
to 40 horse power air cooled motors. Larger motors
to order. Send for Catalogue C. Our motors have
been adopted by the United States War Department.

mnn rower, sovusoee  G. H. Curtiss Manufacturing Cn.l

WEIGHT 150 LES. Hammondsport, N. Y.

YOU want The Pathfinder of
W:Lﬂhluu’mn,ﬂvnu matter what o
other periodicals you may read. . .
It is “different”—sprightly, in- ITS THE SERVICE j s 1' 0 Ve r‘
" = forming, inspiring, entertaining, YOU GETOUT '—; L
{n et dl ﬂlﬂ{;? :U]Ind B::EE Hhﬁ axeéo ;{{‘11111% ‘tﬂﬁ ninti:artinﬁtnhﬂlus oF AN F-"”

weekly from the Nation's Cap or the Nation— YEear s

ywih, Bend £1 for 1 year., Or test it 13 weeks for 25, M ‘ ) ‘ , 5
E PATHFINDER, ;2 Washington, D.C. | [RULCLIEP Ll r

Motsinger Auto-Sparker PRGN — Tov st Dercloptll

wer,  Run qule i
tarts and runs POwWeEr Run guletly ar

A gy oothly. MNathi " -
BAS :um:: WITHOUT BATTERIES & pi g R i i

b & pr™ in their appearance.

e Ho other machine ean doit soecessfully for Nothing complicated. Not

\'? lack of original patents owned by us. No | & Meh e itk ok

s twist motion in onr drive. Mo belt or i it “,Z' i

switch necessary, Nobatterios whatover. ow priced one. Write for
f'-r make and break or jomp-sparks catalogue and pricesto

with i "-LT Water and dust-proof. Fully guaranteed. 2 cycle
Labers S & & MOTSINGER DEVICE MFG, CO. ] Tpe L oswp mmrfzf’:u?f]ﬁfﬂ co.,
aation, 128 Main 8t., Pendleton, Ind., U. B. A.

AUTOMOBILES $100 AND UP

Wp% wmr?i?ru 1l:lmr' llﬂrﬂdll.l:lﬁtmtad %;Eh!; B'lrmg‘t of new and slligt!!r ngad Automobiles on
reoal Ame &n reas. & sheet shows accurate pbotograpnle views of more
than 50 Automeblles offered as low a8 $100. 'Write plainly te

H. GRAHAM AUTOMOBILE CO.
" Established 14 years. 601 -GﬂJ-ﬂE__Madnmn Street, CHICAGO, ILL.

The Ardrey Vehicle Wsher '

= ]
% ik o] Hercules Detachable Cover
3 g The most wonderful Invention in the Auto-
& 2% mobile Tire Industry. Agents wanted
Bape everywhere. This is a big seller. Terri-
'-. . tory belng rapldly taken. Write today
. Washes carrisge or auto paﬂuntlr for booklet and prices. Speclal induce-
1“ }‘,' ) '|| i hl' fjirt; Elgd}:fi;r“[ﬁ“ ] “ng;?.;amx::;n&p];’::ﬁ{ ments to dealers and Sll]}[lljl‘ hO‘U.SﬁS.
VARG Lo Dot e e P THE REPUBLIC RUBBER TIRE & SHOE Co.

i1 ARDREY VEHICLE WASHER l.".-l"l.
' 140 East Main Strost ROCIESTER, ¥ I

“Rich Spark” Plug iii‘,ill;’i:flf;“ PRICE sI

CovPLETE ErEcrRio LicET PrawTs., Omovrans FReE.

Richardson Engineering Co, - -  Riverside Place, Hartford, Conn,

THE TURNER BRASS WORKS

SYCAMORE, ILL. CHICAGO, 1LL.

» Manufacturers of Marine Hardware and Motor
Boat Specialties. Sole Manufacturers and Licen-
sees of Harroun Auto Bumpers, Martin Alarm and
Reserve Valves, Martin é’asaline Separator and
Strainer. Writr,-!ur Catalogue No. 28, Dept. I.

449-451 West 53d Street, N. Y. City

Please Mention Populer Mechanics



Save Your Burnt-
Out Electric Fuses

Have them refilled by us, thereby saving onthe cost of maint nance of your Elee-
tric Liﬁtlnu or Power System. Repetitlon orders are a prett {Bguﬂtl indication that

we sal our customers. Can we not Interest you? We take orders large or
amall. lg makes no difference what the nomber oﬁ e ty

nsed In any one cal ty you
have, whether It be only one fuse of one capaci fif
in any quantity making up an order. Gimp%: Et:)t;l. ty of annﬁ:ar. wo m them

E. W. SNOW & CO., Office and Factory: 187 West Ave., Rochester, N. Y.

SEND FOR CATALOGUE No. 7, JUST OUT.

Current When You Want It READ DR. DYKES' BOOKS ON AUTOMOBILES

¥ou can have ignition current for your anio- J PRICES REDUCED

mobile or motlor boat st any li.:na f-'IT slart- OR. DYKES: “DISEASES OF A GASOLINE ALTO
in Tunning or ressrve nEialling an y o
g, o E = Er E AND HOW TO CURE THEM.” 25 puge, “ﬂ
pple Battery Charger faly ithagtruated. Priew —— e o
Attached to fy-wheel of engine, it gensrates DR, DYKES “ANATOMY OF THE AUTOMORILE **

enough current to keep storage batteries als ol Tully iBestrated.  Bhows &Zerest s €1.50
winys charged and (o maintain eléctrio lights. e m‘w them. Price _u'pr_ paain =1

i ::ﬁo;:it:;.li;:.;‘u:t: |_-I;;|I:g your automobils hoat 1 Bais books ars Baught al ence, price for bolh_ 52 00
THE DAYTON ELECTRICAL MFG. €0., 179 St. Clair St., Dayton, 0, The Phoeaix Auto Supply Company

3382 OUYE STREET, ST, LOWS, MO,

WHY NOT sTOP

A WEST INDIAN SHARK BTORY,—According to a let-

Yuu“ TROUEBLES? ter received from a young sailor at =t. Thomas, in the
¥ i Weet Indies, the harbor there §s troubled with the presence
A “Wizard” Tubular of & number of sharks whieh, except in shallow water

near the shore, are a hindrance to bathing, which is
deemed necessary daring ot weather. Two NEEroes  wore
recently devoured by sharks, and the engineer of an Amer-
fcam training ship anchored at St Thomas kit uwpon the
fdea of killing the sharks by means of dynamite,  Accord-
ingly an Iron fishing hook was balted with a G- plece
of bacon in which waz concenled n dynamlte carteidge,
whith was connected with  electeleal  condoctors amnd an
fgniter. The balt was lowered Inte the water by o strong
riepe, &nd the other emd of the wires connecied to o bat-
téry, It was not long before a shark 12 ft. long made ita
appearance at the stern of the ship, when it turoed on
frs boaek and the bait wazs swallowed. The shark killer

Does IL.

Armature Incased in
WATEN-FROOF non-
corroding brass tube,
All brass serewa,
Friction, Belt or
Governor drive,
Brush-holders removed
wlkhiout loosening scrows,
All parts polished brass,

Contact and Jump Spark.

A TRIAL WILL CONVINCE VOU, Mot sovele aed satlsd switched on the carrent, amd at the same moment the dls-
market. Prics ss poyular ss mackise, g.r,.m"...., ::rmm.“mw Ilml'llfln'l‘l‘tlr peces of the animal few into the air with a

HERCULES ELECTRIC & MFQ, INDIANAPOLIS, [ND. colomn of water. In ten days no fewer than elght large
30 DAYS' FREE TRIAL. €0+ 704 Lsngs:lii‘la ATH. sharks were destroved in this manner., Encouraged in this

way the engineer endeavored to kill the animals by electric
ghoek, A thin cahle, which was capable of belng con-
nected with a lghting elreuit on board the vessel, was got
realdy with the hook st one end, and having the usuoal
form of halt which was lowered Into the =en. The other
emid of the eahle, according to the story., was placed in
connection with the dyvnamwo. A large shark soon pulled
at the hook, and a enrrent at 200 voltz was sent through
the cable, but thig only made the amimal lash the water

with fury. It war possible to ranise the pressure to T50
| volts, and when this had been done the shark shot oot
of the water almest vertieally, and then fell down motions
lesgs and dead.—Elee. Review, London.

Eldredge Battery Volt-Meter  (
Reading 0 to 3 Volts in I; Divisions &

A convenlent and practical instrument
for those who use Primary and Storage
Batteries. Its range wili cover two cells
of primary or one cell of storage battery;
Is DEAD BEAT in its readings, Non-re-
movablé nuts on strong contact posts,

Frice §4.

ELDREDGE ELECTRIC MFG. C0., Springfleld, Mass,

New e Submerged Propeller

Lightest, most practical, easiest applied (and most powerful for waight), 4 eyele Gasoline
Motor Propeller in exlstence, Can be attached and detached to any boat In a moment,
and can be raised or lowered to run in shallow water when necessary. "When in operation
the engine Is entirely submerged, the water In which it operates forming the cooling
jacket, which is a most effectual one, It Is fully 13] H. P, apd will propel a 16-foot boat
at a speed of about 7 mlles per hour. Can be operated easlly by any boy or girl and run
for 1 day with 1 gallon of gasoline, but the tank on engine holds only enough for a littla
over a half day’s ron, ‘Write for Catalogue “L™ for full deseription and price,

SUBMERGED ELECTRIC MOTOR CO.

L. W. PIETSCH, Gen. Mgr. MENOMONIE, WIS.
Chicago Office, 1229 Michigan Ave.

Pleage Mention Popular Mechanics
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LA Ted

Everybody is Talking!
About the “DOLLAR”

E. VAIL CHURGH
St Oragﬁ Bﬂt tefy J88 Livingsfon 8f., Brooklyn, N. Y.

WET or DRY
“LIVELY AS A KITTEN!”

For sending Wireless Messages
any great distance, use our
Price, complete,

No. 470 Inductlon Co:l

which gives 3-lach Powerful
Spark on =ix dry cells.

- $30.00

NEW ENGLAND CDIL WINDING CO.. Atlantic, Mass.

EVERYTHING FOR THE AUTOMOBILE

{(Just Issued, Write for it)

$25,000.00 OVER STOCK

Aglomobile Pzris and Supplies Hniled

EUSTART AUTOMOBILE & SUPPLY Co.
3958 Olive Sireeti, 5. Louis, Me.

N
HORE MONEY FOR YOU

BUILD \!’DLIFI OWN D\"H.RHG We furn!ﬂrh cum nlete
gets of castlogs, Also Electric Railways, Trﬂllay ‘Ars,

Track and Switches. BSend for Catalogue *
THE CARLISLE & FINCA €O, 262 E. Cliften Avemue, CINCINNATIL, OHIO
e — e e i

™ 2.8 MOTOR |

‘ CoPLTE

Iiualldamuundnmr

nhad !nn mnmum.tl a 80 motor
1 gni v, Wefornish
3= a:tm rourod pulley with each. We

ars Cat Price headquarters for ev-
— r]'thlngﬂlmrmll Bend !m*:lmn

INVENTORY FLYER NO. 17

THE

White Eagle Electric Motor

Postpaid, ¥T5c

We make working models of Inven-
tions, .Send for lustrated cata-
logue of Model Snpplies,

The Pierce Mode! Works

1M Plerce Avenne Chicago, I11.

Automobile Rechargeable Dry Cell Battery

Battery the Strongest and Longest
Life Fat Spark Generator made,
can be easily and quickly re-
charged many times . . .

PRICE 756 CENTS EACH

The Railway Safety Service Co.

2d Floor Front, Besse Bullding

SPRINGFIELD, MASS.

BATTERY FANS

A bhig bargain! We have left over
this season & few P. & W. Fans, and will
gell them at $4 each, rnnllhlete e
shown in eunt (former price 8. This
motor i8 strictly first-class and carries a
Sdnech fan, which glves fine breeze on 2, 3
o & cella dey hattery, Better send 24 and
* @et Inon this bargaln before It 1= too late
¢ Parsell & Weed, 120 W, 31=t S5t., N, Y. Oity

“Quick Action” £
IGNITING DYNAMOS g
and MAGNETOS

% The most Reliable Sparkers
on the Market. -

Take the Place of Batteries i "

Jump Spark Coils

FOR ALL PURPOSES

#3ingle, Double, Triple and Quadruple
for H’u'c:nnar}* Engines and Automsos

Wl [y d CO
Q“H:k ‘ﬂt“m I;‘Iif; .'Elr:::?rnl&d in every particular.
E.lTTER? EEND .;'ul CATALOGUE D,

SWITCHES

The Knmoblock Heideman Mg, Co.
Disconnt te Trade

S0UTH BEND, IND.
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SAILROA
= OF YOUR
OWN l‘ipnﬂﬁ!lhiaif mmr

Electrival 1]
us, Sond 2—-raur. i
It-IIIlII' for 8-pagecatalogne ||
—a wionderful book of elec-
tro- mechanleal Enowledge,
lustrating hundreds o I
Electrical Toys and
utilities. If von want the
best Motor made for boya
e of every glee and age, pend #1.75

for our Model b& F L
Dandy Practleal Motor.
gpent post. pald, Send 3-cent
gtamp for catalogne to

VOLTAMP ELECTRIC MFG. CO. é
\l’ultlmﬂ Building, .
—. Baltimore, Md. g

| e &7
e S

POPULAK MABECGHANICS ADVELLI0LIND

EUGENE DIETZGEN COMPANY

121 Monroe Street, CHICAGO
214-220 E.23d 5., NEW YORK

OLULLIULY

-

NEW ORLEANS

TRAEN WiRE

SAN FRANCISCO

Most completa line of

Drawing Materials and
Surveying Instruments

Our Rapid Printing Blue Print Peper has no equal.

The Celsbrated Vandyke Solar Paper for Blus and
BElack line prints. Send for sample priots.

ALL BOODE WARRANTED

WRITE FOR OATALOG ““F''—{80-pp, PROFUSBELY ILLUST'D,

The Coil of unequalled
Reliability and Economy
nﬂughﬂ ng Instrument coimi-

id T
I ao TH E H E A D T bines Compass, Protractor,

UAre, €., sdd e ond, amd you can camy 1t in your
n-.st pocket. Made of special grade of aluminum. Send
for it now, You peed it. Money returned if you aren't
pleased.
REEADY MANUFACTURING COMFANY
604 Livingston Bldg. Bochester, M. Y.

Gradnated in
10the or 20the

I

A A A A R Y Y Y

MAEE A MOTORCYCLE OF YOUR BIKE

at emall coat by using onr At
tachable Outfit. It fts any bicy-
cle. Send etamp for catalog.
Send 16 cents for *The Motors
Uyela Mavnaal." It treats of
the motorcycle; how to get more
power, e,

. SHAW MFG. CO., Dept B, Gulesburg, Kan,

A IUTIIH CYCLE OR LAUNCH

at SMALL COST by using one of
our Altachable Qutfits. A eome
plets line of Finished Motors and
Bough Castings for Rll:,'\df Anto-
Marine or Btstionary, Send
stamp for catalogue,

4 STEFFEY MFG. CO.
Girard Ave. & 30th St., Philadelpbia

.‘:I..'.l

4 k
ACCURACY xawnet
LEMON MEASURING-CALIPER

Meets the requirements of and exceeds

the limits of all other cnlipernl .I"Ei:e“{'
for re: wver and mepsoring lnside s

Inskrement aching fiagle

reinfarced edges er heavy rims.
Ask for Description and Price.

THE WEST MFG. CO., Columbus, 0.
{ Note—If gpouw harve a Patented Article
0 ma rmjﬂctun., w nfr UH, ].

MOVING PIGTURE E_MACHINES
 STEREOPTICONS (28) %2, Syt

Nothing affords betler oppor-
: ‘)/3.
-
THE nr.:.n 18 uman 8% low cost.

BIG MONEY
tunities for men with small
capital. We start you, furnish-
ing complete outfits and explicit

jaing the regulsr theatre and lecture eirenit, slsolocal fields in Chorchas,

mm ;;:-.ui. Lodges nnd (General Puhlie ﬂnharinn Our Eniertainment

Supply Catalogue snd special offer fully explains everyihing. Seat Free,

* Entertaining the Public.
instructions ad & sorprisingly
CHICAGO PROJECTING 0., 225 Dearborn Street, Dept. 4  Chicago.

e g, _aF . e e ¥ e

EEALED BONNET MAXWELL CAR which lmn- juzt. acnnm;ﬂinhml the great run of 5000
:1!}]5- withn‘nt a gingle adjusiment was equipped with

SPLITDDHF COIL

Ask Dept. M, for Catalog

| although it can be eartied abont by

t H H

C.F. SPLTTD(}HF
261-5 Walton Ave., New York

SUPPLIES,
-] MNOVELTIES. Catalog of 200
e C r l C Free. If it's Electric, we have
it. Big Catalogne 4 cts,
OHIO ELECTRIC WORKS, CLEVELAND, OHIO.

The World's Headguarters for Dynamos, Motors, Fans, Toys, Baticeries,
Belts, Bells, Lamps, Books. WE UNDERSELL ALL, WART AGENTS

TELEPHONES

MECHANICAL PUZZLE PICTURES

N0, &=This Iz not & rack for holding bottles of wine,
the handle. It js
quite popular in Englaml ai present. No prize iz offered
for correct solution, but the answer will be given next
month.

—

ANSWER TO NO. l.—Eleciric lamp for photographers.

Advertigers In our Classified Section get RESULTS.

’Dynamo- Motor. $3.50

[A Dynameo and Meotor in One]

As a dynamo i¢ will light fooar ﬁ-l!ﬂ
' lamps easily; operate Induction eof
charge storage batteries; decompose wnmr,
electroplate, efc. As a motor will operate
gewing machine, jewelers' lathe, emery
wheel, cireular eaw, advertleing devicea,

and other useful a pliances.

New Model Motor, 850, pﬂnhgﬂ
A fine new motor at 8 bargain. Send stamp
for new catalog.

ARROW ELECTRIC CO., 103 5. Canal 5L, Chicags, 1N

Wk salac
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How to Judge
Investments

Before vou Invest a dollar in .ill\‘thln[:. semdd for
my book “How to Judge Investments,

This book tells you about everything you should
know before m:iking any kind of an investment, either
for o large or small amount.

It tolls how you may safely start on the road to
wealth.

It explaing the growth of capital and how small
investments have brought wealth and fortune to
others.

It tells how others have grown rich.

It tells how to select a 5 or 6% security.

It explains how an Investment in a development
enterprise may pay profits equal to 1009, 2009 or
even 0% on the money originally invested.

Stocks and bonds, both listed and unlisted, real
estate, investments of different kind: and financial
matters are fully described in simple langnage.

This book gives good, sound advice. and will help
you to invest yvour surplusg earnings (if only a few
dollars &8 month) in secarities that promise the bost
possible returns.

A financial eritic savs of this book, "It is the best
gulde to suecessful investing 1 ever read.”

The regular price & $1.00, but to introduce my
magnzine, the “Isvesrorn’s Heview,” I will send the
book postpiid on receipt of a two-cent stamp and in
addition will zend you the Review for fthree months
red,

’ The Investor's Heview is of interest to all persons
who deglre to invest their money safely and profit-
ably. Address Editor,

INVESTOR’S REVIEW, 461 Gaff Bldg., Chicago, Il

POSTAL SCALE §$1-00

Tells at a glance p-:ns-tagﬁ- in cents on all mall
matter. Capacity, 1 pound by half ounces, 3
inches high. Cuma down the stamp hill,. We
make geveral styles for the office, store and
large business houzes, a2 well a2 the individaal
degk.  All leading dealers sell them.

Catalogroe B free, showlng 13 sty les,

PELUOUZKE =CALE & MFG. C0D.
192 W. Jackson Boulevard CHICAGO

AT WHOLESALE

; If you need anything in my line,
| and wish to

Save Money

on every article, write for my free
§ fllustrated Catalog. Shipments
1 promptly made from & very comn-

] : pleta stock of new latest pattern
e o é’-— dg. Small orders are as care-
¥ handled as large ones.

B P, KAROL, 235\'! Harrisnn St., Chicago, Il

of a Firearm, write for our beauti=
ful ** Gun Gulde and

Catalog’ for 1907. It's FREE
Glves more polnts on guns than any catalog pub-w
lished., Gives best prices and most complete line,

THE HOPKINS & ALLEN ARMS CO.
32 Chestnut St., Norwich, Conn,, U. 8, A,

IF ruu are interested in any Kind

ADVERTISING SECTION 1151

How I Grew Tall

A Startling Story Which Will Interest
All Who Are Short

The Height of Either Sex Can Quickly Be Increased from
Two to Five Inches — These Marvelous Results
Can Be Accomplished at Home Without
the Knowledge of Your Most
Intimate Friends

THE FREE BOOK TELLS YOU ALL ABOUT IT

ME. K. LEO MINGES.

Ioventors, scientists and physicians have for years
heen trying to find some method whereby the height of
an Individual could be increased, and up o the last
few years have met with failure, It remained for a
comparatively young man, Mr., K. Leo Minges hy name,
to discover what =o many others had failed to do.

Mr. Minges resldes In Rochester, N. Y., apd has de-
voted the best part of his life in studying and experi-
menting on the Cartilage, and hiz great efforts have
at last been crowned with suceess, A large company,
composel] of Hochester's leading  cltizens, has been
formed for the purpose of placing Mr. Minges' discoy-
ery and inventionz before the public, so that now it i3
possible for any lady or gentleman who s short to
fncrease her or bhis height from two to five Inches,
Theze resultz are absolutely guaranteed.

Mr. Minges has suceessfully used his method on him-
gelf, and has grown from a short, stunted boy to a
handsome, robust man of six feet one ineh In helght.
Thousandz of people living In all parts of the world
are using his method with equally as startling resualts.
Let us send you the absolute proof of the above state-
meats. We have jusi issoed o beautifolly illusteated
beeok, entitled “How to Grow Tall,” which contalng in-
formation that will sarprise youn. Ten thousand of
these remarkable books will be glven away absolontely
free of charge in order to Introduce them. If vou fafl
to receilve a copy, you will always regret it. This
great book tells how Mr. Minge: made his wonderful
diseovery. 1t tells how you can increase vour helght
and bulid up the entire system. It contains the ple-
tures amd statements of many who have used this
method.  After you reeelve this bhook yon will thank
us the longest day yon lve for having placed within
yonur reach this glpul opportunity.

Remember, a postal ecard will bring it to your very
door, a&ll charges prepaid. All correspondence sirletly
confidential, and sent in plain envelopes, If you wish
a free copy of this book and the proof of our elaims,
write to-day. Address The Cartilage Co., 19A Unity
| Bldg., Rochester, N. Y.

Please Mention Pnpurm Mechanics
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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,

4. 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
BUREALU,

Journal Bldg. Chicago, IIL

Patent What You Invent

Your ideas may bring you a fortune if
properly introduced.

Our three books malled fres.

"“U. 5. LETTERS PATENT" gives full
information in patent matters,

“THOUGHTS THAT PAY*" gives llst
of what to Invent.

“THOUGHTS THATHAVE PAID” glves
history of successiul inventions.

Write for them.

1 Gﬂﬂ rmo offered for one Inven-
tion! rﬁe for report as to patent--
abllity; send etch or model.

Patent obtained or fee returned,
Patents advertised for sale, tree,

| WOODWARD & CHANDLEE

PATENT ATTORNEYS
1255 F Street, WASHINGTON, D. C.

INVENTIONS HOTEL MEN WOULD WELCOME.—The
Hotel World, the organ of the hotel keepers, glves a list
of *Inventions which are much needed In that business:

A nofseless elevator.

Dishes that will not chip,

Door keys that will resist Kidoapping.

An electrle light that can be turned low.

Carpets which, like oriental rugs, do not fade.

Water closet door lock that doesn't destroy liself.

A range that doegs not born oot or warp when red hot.

A brass bed fiplshed so that it will not tarnlsh nor
dlseolor.

A door that neither swells In sommer nor shrinks in
winter,

A varnish for woodwork that will withstand washing
with water.

A faueet for hot water that does not sooner or later
become leaky.

A gas mantle that does not need to be replaced every
few weeks,

A window =ereen that cam be left Iln place all winter
withont rusting out.

A better and more durable finish for bardwood toors
than varnish or wax.

Ieksiand and ink for wrltlng tables in which the ink
fdoes nodl evaporate or dry up.

A dining room fdoor that 8 not slippery, I8 easily
cleaned, durable, and looks well.

A window shade that will always wind up straight and
not run toward the end of the roller,

A substitute for lace curtains; something that Iz leas
expensive, will wash better, and look Just as good.

An autematie radiator alr valve that Is reliable and does
not condense water and run it on the carpet.

A fastener for hanging pletures o the wall without
marring It and without the use of pleture molding, hooks
or wire,

A practleal machine for cleaning tile floors where oone
person would displace the woman sercb corps now em-
ploy e,

A machine for carrving sofled dishes from the dining
room In a nofseless and invisible manver to the serap table
and dishwashing department.

SBome kind of finish for the walls of bhotel rooms that
can be washed or cleaned and always look sz good az new,
in place of caleimine, palnt and paper now used

Special Machinery an¢ Models

We make Models, Perfect Inventions and Experimental
Machinery. Our shop, with its splendid equipment, is
at your service. When you are ready to have that model
or experimental machine made, send us drawing or
sketch and write us for estimates.

Empire Machine Werks, 2l ssune o

ATENTS PROCURED

OR NO FEE CHARGED

AMPHLET FREE
HOMFTNESS ASSURED
‘NRITE US IF YOU WANT RESULTS

COCHRAN & CO., 215 stret,

Room 40. Endorsed by 50 Members of Congreas
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SECURED PROMPTLY and with special
P A l EN I S regard to the Legal Protection of the
) Invention.

HAND BOOK FOR INVENTORS AND MANUFACTURERS SENT FREE UPON RERUEST.
Consultation Free. Mo charge for opinion as to the patentability and Commercial Value of Inveators” Ideas.
HIGHEST REFERENCES FROM PROMINENT MANUFACTURERS

C. L. PARKER, PATENT LAWYER

Patents, Caveats, Trade Marks, Copyrights, Validity Reports, Interference Contests
Patent Suits Conducted in All States

REFERENCES:—Globe Machine and Stamplng Co., Murray Engloeering Co., Morgan Machine and En&uaeﬂng Co.,
Berkshire Specialty Co., Btewart Window Shade Co., Macon S8hear Co., Acme L‘.anﬂpg Co., ngenmtt Pencil Co., Balisbu
Tire Assoclation of Ameriea, Oakes Manufacturing Co., By-Produets Co., Alabama mwinﬁ 0., Natlonal Offset Co., Anti-
saptic b:gglr Co., Richmond Electric Co., E&ilwaisurfm Contact Supplies Co., Natlonal ric Works.

Mr, ker on November 1, 1903, after having
over five years, resigned his position as Examiner to take up the practice of Patent Law.

Address 210 Dietz Building

g2l & member of the Emmlnl Corps of the U. 5. Patent Ofice for

WASHINGTON, D. C.

ATENTS PROTEGT Yous oeas

NO PATENT, NO FEE,
Patent Advertlsed FREE,

MILO B. STEVENS & CO., ™™

B85 Fuﬂﬂrtlaiﬁnt:lcmt" Wé?ﬂllllljlgrtﬂ{, n. C.
ranches a cago, Cleveland. Detrol ;
_

| SELL PATENTS

The Oldest Exclusive Patent

Sales Business in America

Patent Processes
Made Practical

There is a wide gap be-
__ ‘] tween the paper patent
’q‘ and thefinished product.
- We help you to bridge
that gap by working out

a practical factory pro-
cess for you in our

CHARLES A. SCOTT
1096 Granite Bldg., Rochester, N.Y. J

P ATENT THAT PROTECT specially equipped lab-
AND PAY oratories.
WATSON E. COLEMAN We also investigate and
Registered Patent Attorney -
R —" report un_ patent pro
Advice Free; Highest References; Best Bervice. cesses for mnvestors.

SISV S AT it 2.4l | The MINER LABORATORIES

We design and buaild special machinery to 355 Dearborn Streat, CHﬂSﬂ
order in any quantity desired. Cut gearing. Chemical Analysis and Consultation for
CRARY MACHINE WORKS ; Manufacturers.
35-41 Indiana Street, Chicago

PATENTS

Carafal attention given to the dproaecul:mn of buziness before
the patent office. Patents procured and noattorney fee called
for nntil patent is allowed. é‘.l.‘i years experience.) Write
for “Inventor's Guide,"”  Address

FranKklin H. Hough
Washington Loan &» Trust Bldg.. Washington, D. c.f

LET '},}Eﬁ%f‘?&f‘:ﬁéﬁ “ 2@ | | [LET US BE YOUR FACTORY
Yo“n _.g:l.lezn ruul':l S ;

Experience.
Patent Sales exclasively, If you have a

PATENT for sale, call on, or write
WILLIAM E. HOYT
PATENT SALES SPECIALIST
290 J Broadway, New Yerk City

g&:[‘E NTS that PROTECT

for Inventors mailed om receipt of 6ota. siam

RS KA B.LACEY Washington D.G.  Estab. 188

E—

&~ We give you ProoF of the money value of the
patents we procure.—L. & L. )

We make anything to order —Stampings,
Sheet Meotal work—anything a good machine-
shop should do—we do— because we're good
ones. We publish “The Silent Partner.” Ask for
a sample copy. Write us.
THE GLOBE MACHINE & STAMPING CO.
3610 Hamilton Aveaue, N. E. - Cleveland Ohio

g o e e - T R R RO
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GUARANTEED.

ATENTS

ONE MILLION DOLLARS
EVANS, WILKENS & CO.,

PATENTS SECURED OR FEE RETURNED.
Bemd model or sketen for frea ﬁmu to Patentabillity. Send for finest
gned for fres distrlbution “HOW TO OBTAIN A PAT

described, and “WHAT TO INVENT,"” contalning valuable LIST OF INVENTIONS WANTED.

offerad for one Invention
“WORLD'S PROGRESS,"”

615 F Street, WASHINGTON, D. C.

ublicatlons ever §s-

o with 100 MECHANTICAL MOVEM {llustrated and

216,000 for other. Fatenis advertlsed free ln

Copy frea,

ATENTS

YValosble Book on Patents FREE. Tells how tosecars

ih"‘“‘ O B e
O1Ca

it} i Pﬁlf'nrehlnnu-llmu FPatent Informas

nventore.

ralaabla to
tlon. E!{W BOOE FEREEE to all who write.

0'MEARA & BROCK, Patent Attys.,
WABHINGTON, . 0.

@18 F. STREET.

Paiterns, Models, Inventions Perfected my Bpacialty.
Can develop Egur Inventions and manufacture same at
cost. nd sketeh or rough model for estimate,
Prompt attention glven all orders.
ROBT. D. SIMPSON. 170 W. Long St., Columbus, Ohio
P S e N e o e —

Perfect Patents

If your Invention s not thoronghly covered by your elatms yonr
tent may be valueless. Fifteen years' extraordinary success

n han many large and lntrleate cages enables me to securs
patents thatare PERFECT, My mechanical Knowledge lnsures
2 thorongh understanding of mechanical and electrical devices
of all kinds, Never had a failvfe. Write today for free booklet,

F. H. KING, 1654 Monadnock Building, Chicago, IlL

MODELS and GEARS

INVENTIONS PERFECTED

CATALOGE FREE
UNION MODEL WORKS, 191 South Clark Si., Chlzage, lll.

‘MR. INVENTOR?™

Our Businesz |8 to Perfect, Develop and Manufactor s
your invention. All modern facilities are oure, and we
are at your service, We employ Expert Mechanics on

Specialties, Dies, Punch Work and Models

Send ua your drawing or model and we will submit
our lowest price.

MONARCH TOOL COMPANY, 124 Opera Place, Cincinnati, Ohlo

A SNAP FOR INVENTORS

r money back if patent Is oot allowed. For full par
ticulars address SILAS C, SWEET, Patent Attornay, 734 L L. & T,
Bidg., Dea Moines, lowa,

NT YOUR IDEAS

EY g 100,000 for one inventlon g
ol anolher 88,500, Book “How to
{ Obtain a Patent” & “What to Invent™
gent free. Send rough sketch for free
report as to patentability. We adver-
tise your patent forsaleat our expense.
Patent Obiained or Fee Returned.

CHANDLEE & CHANDLEE, Patent Att'ys,
945 F Btrect, Washingion, D. (.

Sterling Novelty Mig. Co.

SPRINGFIELD, OHIO ‘i

1890

Manufarturers of Metal Novelties and Speclalties to order.
We have factlitics for making Metal Novelties and Specialtiea
In large quantites on short notlce and at reasonable figures.

Wa soliclt your order and guarantee gatiafaction,

BHOES OF PAPER.—The mnew inventlon, *“*zvlolin,' or
paper yarn, may create a revolution o the manufactore
of the cheaper fabrics. This substance I8 made of wood
fibre spun into o paper yarn and then woven into cloth
closely resembling cotton. It i¢ onharmed by water, and
ite wvarled use Is wonderful, belng excellent for sacking,
and also saltable for sheots,

The spun papet fbre hazs been woven Into outing hats for
men and women. “‘Canvas'’ ghoes and . ippers have been
made of it at pominal cost. Some idea of {tg adaptability
for towels may be gathered from the faet that last year
alone T,000L0KK) pleces were made and sold, and It i& lkely
that not one porchaser in a huondred but thooght he was
buying linen toweling at bargain prices. These are whole-
saled at about 24 cenis & dogen, medium size.

A
—

You may wonder why some rather bright appearing men
never goem to advanee, but if you could see thelr travel
bags, ¥ou wouold read the .inseription: “‘Bound for No-
where in Partlealar.

THERE IS MONEY
IN MONEY!

Some coins you handle are worthtwo
to ten times their face value. Oet in-
formed on the value of United States
money of different dates. It may be
worth dollars to you; 25 cents in coin
or stamps brings you book worth 100
times the price if it helps you find a
rare coin.

Address XX,

Care R. F. D. NEWS

160 Washington 5t., 12 Chicago

CUT S -

LeHOHY Tl e Ras ETLERIGHT |
‘To A |

& ADVERTISEMENTS, stul?:rgéﬁn-rﬂ'uﬂr%zﬁs I

ACME ENGRAVING CO.

IS5 WASHINGTOM ST. CHICAGD.

log? “HOW AND WHAT TO INVENT"
and *HOW TO OBTAIN PATENTS"

INVEN explalned FREE. CHESTER W.

BROWN, Patent Attorney 996 F Street Washington, D. O.

We have left a few automatic
coln operated welghlng

n'us"lg ul'“ saln' machines{Caille Bros, welght-

tellers) a'so a fow Regina Musle Boxes which we will gell re-
gardlesg of cost o order to close out the businesa. These
machines can he operated with penny or nickel and are
guaranteed in perfect order.

MICHIGAN PENNY SALES CO.

Loyal Guard Bldg. t 1 I DETROIT, MICH.

Please Mention Ponular Mechanics
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TWO BOOKS: American National MI,
g GUARANTEED g
[ L il 1 Mechani
““rentﬂr $ EI"dﬂ I Protect Your Idea! Guide Book FREE. Sand sketchea Pﬂp“&ﬂéﬂ; !? o
AXD and description of invention for FEEE SEARCH of Patent Office Little Giant Hay Press Oo.,
“Fﬂl’tﬂ nes ill Pﬂ lﬂ]lﬁ“ Records and Haport as to patentability. Highest references. Dallas, Tm
«What and How to lovent” | E. E. VYROOMAN, E;:“;'f.”ﬁ.':]‘,';’;’:‘m:.“ﬂ“g Gy et e

A Lkl

and TRAD'F MARNKS obtained,
defended an ritmsecmed
Alexander & Dowell Patent. Law-
#’ﬂl liEatu.hlluhml 1857.1 “'F."" &7 TI:L
ABHINGTOXN, D. & Book u-! ln.fnn.n.utiun unt "Rl.]f

PATEMTRD GURE L= B0 TR0 S (0%

THE HEWEST AND MOST ATTRACTIVE

AMUSER AND HEALTHFUL EXERCISER
FOR CHILDREM

S5TANDS UNIQUE

WRITE TO-DAY FOR CIRCULAR
EDWIN D.SMITH.

REDEPT 241 FOURTH AVE. PITTSBURGPA

fogstiz SEE-SAW

TYPEWRITER BARGAINS

All Standard Makes, §15 to $65,
Most of these machines have heen
only slightly unsed—are good as
new. Shipped on IEEH‘D"FII Don't
by & Typewriter bafore writing
us, Wa will give you the best
::H:rwﬂt-er bargaing that can be
offered, Addresa

McLaughlin Typewriter Exchange
7 N. 9th St St. Louls, Mo.

WE CAN SELL \'OUH PATENT

We can form, finar~s, and ote corporations. Send
$0.25 for terms and t.hrga months' subscription to

LAMSON'S INVESTOR, 153 Milk 5t., BOSTON, MASS.

ete, 4 political
terested, exelte

paid.

THFE. GREAT AMERICAN GAME
POLITIYT, 62 cards, each representing a state, 4 sults, instead of hearts, diamonds,
rties, denoted by the regular
Every famu playied 1 a presidential election,
are unlimited and surpris

Clreular free, MILLER & GOULD, 605 Iy, Pullman B

Eeeps you busy, in-
The combinations
No home should be without thiz great ana. S pogt-
15., Chicage, |

arty rthPm

ng

100 Letter heads, 100 Envalopes,
100 Cards and Case all for $1.56,

PRINTING

postpaid. Vis'iﬂua‘ Cards, 100 for 85¢; Shipping Tags, 100
for 400, Bamples,

RICHARD ﬂ.l.lﬂ'l’T Box 1376, St. Louis, Mo.

TYPEWRITERS /.5

All the Btandard Mashines SOLD or RENTED ANY.
_ WHERE at 4tol W'PR'S FRICES, aliowing RENTAL
[ TO APPLY ON PRICE. BIJ.I.p wlth rivilege of
examination. [ Write for ?Zh.t.a.'l
TYPEWRITER ENPORIUN 230 I-'II'IHI."E m

| 25¢. BOOKS 25c¢.

ELECTRICITY. The study of, and its laws for be-
ginners, comprizing the laws of electric current gen-
eration and dow, Obhm's law, galvanplsm, magnetism,
induction, ;hrinﬂlplpﬂ of dypamos and motors, wiring,
with explanations of simple mathematics as applied
to elecirical caleulatione. By N. H. Schneider. With
65 original illustratlons and 6 tables. 25 ceants, post-
pald.
DRY BATTERIES. A practical handbook on the
designlng, filling and finlshing of dry batterles, with
tables, for automobiles, gas engine, medical and coll
work, electric hells, alarms, telephones, experiments,
and all porposes requiring a first-rate battery. Fully
flinstrated with 30 origioal drawings. 23 cents, post-

paid.

ELECTRICAL CIRCUITS AND DIAGRAMS. BDeing
a selectlon of original uap-to-date and practleal dia-
grams for Installlng aonunciators, alarms, bells, elee-
trie gas lighting, telephones, electric power light and
wiring clireults, Induction eolls, pgaz engloe igniters,
dynamos and motors, armatore windings. By N. H.

Schneider. 206 cents, postpaid,

ELECTRIC BELLS AND ALARMS. Tow to lnstall
them. By N. H. Bchnelder. Including baiterles, wire
and wiring, clreults, poshes, bells, burglar alarms,

high and low water alarms, fire alarms, thermostats,
annunclators, and the locating and remedying of faultas,
With 56 nrlglnat ﬂiaﬁums 26 cents, postpald.

MODERN PR ATTERIES. Their construc-
tlon, use and maintenance, Inelndtnr batteries for tele-
phones, telegraphs, motors, elecirle lights, Indoetion
coila, and for all experimental work. By N. H.
Bchoeider. @4 pages, 55 1llostrations. The best and
]atif]ﬂ Amerfcan book on the subject. 25 cents, post-
pa

EXPERIMENTING WITH INDUCTION COILS. H.
8. Norrie. aunthor of *“‘[nduetion Colls and Coill Mnak-
Ing.”" A most instructive little book, foll of practical
Interesting experiments, fully explained In plain
langnage with nomerous hints and suggestions for even-

ing entertainments. Arranged under the following
headings: Introductlon; The Handllng of Rohmkorff
Cofl; HBExperiments with Sparks; HEffecta in the

¥Yacoum; Indoction and Wireless Telegraphy., With

36 orlginal

pmﬁtfam,

ECTRIC GAS LIGHTING. How to Install electrie
gas jgniting apparatus,
multiple systems for all purposes,
selectlon of suitable batteries,
H. 8., Norrie,
{!EIH‘.E. postpald.

tmuuut!-:m to the study of the locomotive engloe, thelr
deslgns,
chism,

use them;
jolnts, dowetall joints,
With a cha
enlarged edition, 101 pages, 178 illustrations.
ot

Muostratlons. [la the press.] 25 ecents,

ineluding the jump spark and
Also the care and
wirlng and repairs. By
101 pages, 67 illostrations, paper. 25

IQGDHDTI‘FE. simply explained. A first In-

constroction and erection, with a short eate-
and 28 {llustrations. 25 cents, postpald.
WOODWORK JOINTS. How to make and where to
ineluding mortize and teoon jolntz, lap
give jolnts and scarfing Jjolats.
clrenlar woodwork, revised and
2b cents,

INBTRU-

ter on

afd.

ALL ELECTRICAL MEABURING

MENTS, describing the making and using of the dif-

ferent Instruments,
palid

Handhook
Bhowes how to use slmple toola requoired In metal worlk-
fng and model making.

paid,
THE SLIDE VALVE.
enginesrs.

Ing giving a longitndinal section of the Corlizs engine
eylinder,
gteam wvalves,
cut-off takes
the circle.

rock
eccentrics,
heavy

econgtruction and nse of ghock and spark colls.
Nlnstrations.

plumbing.

160 Washington St., 32

fully illustrated. 25 cents, post-

METAL WORKING TOOLS AND THEIR USES, A
for Young Engloeers and Apprentices.

Hustrated. 25 conts,

post-
Simply explained for worklng
illnsteated. 25 cents, postpald.

CORLIBEE ENGINE, A large engrav-

Full
DIAGRAM O

showling relative positions of the piston,
exhaust wvalves, and wrist plates when
lace at 14 stroke for each 15 degrees of
ith full particulars. Reach-rondls  andd
The circle explained. Wrist plates and
Explanation of figures. ete. Printed on
aper, size 13 In. x 19 in. 25 cents, postpaid.
ION COILS. A practical handhbook on the

With 35
25 cents, posipald.
WIPING. Practical hints for beginoers in
Fully illustrated. 25 cente, postpaid.

shafta.
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¥ COMMERCIAL CORRESPONDENCE
' SCHODLS.

BOCHESTER MY, USA

AN Y
- ¥ '.-'.._- = .'. '..' .::r‘
A Better Positlon, Shorter Hours and a Larger Balary await

the Rapid Calenlator. We will send free to the first 1,000 who |
n:leI:.', a copy of our new book fully explaining a system of I

SHORT CUTS IN FIGURES

It tells how the work of honrs may be done in minutes, and
explains how vou may become a rapld calcalator.
It is Free, Address I
COMMERCIAL CORRESPONDENCE SCHOOLS
19A Commercial Bldg. RoCRESTER, . Y.

LEARN WATGHMAKING

Refined, profitable labor—Competent men always in demand. We teach it
thumngil ¥ in as many months as it formerly ook vears. Does away with
tedious apprenticeship, Money earned while studying. Positions secured.
Send for catalog.

ST. LOUIS WATCHMAKING SCHOOL, ST. LOUIS, MO

| TEACH SIGN PAINTING

'I.II SHOW CARD WRITING or LETTERING by mall and
|| nnranies success. Only fleld not overcrowded. My

nstruction is nvnequaled because practical, personal
and Whorough. Easy terms. Write for large catalogue.

CHAS, J. STRONG, Presidont.

y DETROIT SCHOOL OF LETTERING
/' DEPT. PM. DETROIT, MICH.

NEW

— oy

950100aWeek
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Deslgners and
highest-pald
Study Conrse
Rehool I=
perts  ani
struction,

=aleamien,
We

Garage Managers,
Constructors Vil
wltions In fh
by mall. N
recogntzed ag the
-C|'1'5|_
Prrad fiee

snin
Antomohille
interferene:
Standard
Wirite

'||'_'|-1 orredl,

bu=linessy
with
P
today for
our

them
LB

positions

with road

ot
HR

rOorvlan HMECAANIUS A0V ELLISLING OLULIULN

'LEARN JEWELERS |
ENGRAVING

“The Engraving School that Graduates Experts”

A fu:rinliiun’, high-salaried and sasily learned frads, tanght thoroughly

snd practically by correspondenos Wao will tasch the beginner Betlsr
sngraving by correspondence than he can
ticaship Wa will immprove the skill of any aag
cent and make him master of the trade. T 3
angravers far oxcoeds the a||pply. Spnd o
prospectis

Page-Davis Schoo

(o
tsoma  llostmaied
{ Dapt. 112, 80 Wahash Avenoe, Clicago,

| Dapt, 112, 150 Nas=an Mow York

Tf you want to earn $25 to 100 per week
write for our beautiful prospectos, sout FHLE
upon request.  We will teach you advoertising
thoroughly by mail,

PAGE - DAVIS SCHOOL,
90 Wabash Ave, Dept. 10112, Chicage.

LEARN

TO WRITE
ADVERTISEMENTS

'?ﬂign painters make $5 to #10 per day. M
bouk of deglgns and lnstroctions will teac
you how to paint both advertising and com-
mercial glgns,  No loog peried of Instraction,
My plan 15 complete and inexpensive.  Price,
complete by mail, only ONE DOLLAR. He-
mit with order, ONE DOLLAR. No corres-
pondence solicited. Money back if you are
not pleased. Address

WILLIAMSON SIGN SYSTEM
Delmar Blvd and Clara Ave., St. Louis, Mo.

LorAUTOMOR

ELECTRICIAN BURVIVES 11,00 VOLTS THREE DAYE.
—While working on the new electric overhead system of
the New York, New Haven & Hariford Rallroad, James
MeDonald, an electriefan, lost his balance, and, to save
himsgelf from falling, =eized one of the large feed wires
with one hand aod a slgnal red with the other, with the
result that 11,086 volts passed throungh his bedy.  Other
clectricians, bearing his ¢ries, hurrled to his assistance
and with the ald of their rubber gloves managed to break
his hold on the wire, He survived the shock three llfl,:'r'ﬂ-..
althoungh his hands and arms were badly burpned and his
boddy swollen to twice Its normal size. When an examing-
tion waz made on his body it was found that the elee-
tricity had rapiured nearly all the arteries in his heart.
—Eng. Review.

MECHANICAL,

E“giﬂeering ELECTIcAL

Ll
Complete and short courses. Thoroughly equipped engioesring shops,
SHOP WORK FROM THE BEGINNING. Short courses in Steam and Eles
trical Enginearing. Expenzes low. Accommodations the best, School
all year. Students may enter any fime. Correspondence steam and olae-
trical conrses. Ssnd for catalogue. Mention eourse in which interested.

HIGHLAND PARK COLLEGE. Des Moiues, la

thoroughly for the
through
present
graduntes
(ree
big
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recognlzed -
proapecins., Parsonal
New York Brhool, dany

as
In-

or evening.

NEW YORK SCHOOL OF AUTOMOBILE ENGINEERS, 130 West 56th Street.




IVE YOU FREE

A Bramdurd-Muke Perfeat-(iperating
£100 TYPEWRITER
Thisi

¥ hops-Sds alfap
pakgibls lasiutlsn. We
" ly give you one of thass type-
| writers palllustraled In sur deseripiive
I L H eireinr, #eod you fres wpos requesi

& FE

Apd we do ot charge yon ene oent fur 1k
EVERY STUDENT
of our rasy Home-Stady Conrse
Expert Insirasiion in
; Btenvgraphy and Typewritlog
I - -I 2 eas demirs one of theds Cypewrilere—

¥ jen from the well kngen standerd
aFf B MOEns |
¥ for & Bhort period w
of thousspds of pe
ar inrre malery, and which we ar
. Weltn st onde for full partioulsn.
The lllineis Gommercial Institute
wThe Bebool thnt Peds Touw Uple Dusisese™
J10 Howland Elock, Chiesgo.

TO LEARN BOOK-KEEPING

WHEN I WILL MAKE A FIRST-CLASS

BOOK-KEEPER yoUg owN fiome

in SIX WEEKES for 1 OR REFUND MONEY. Fair snoughi
Distance and exporience immaterial. 1 find POSITIONS, too,
EveEnrwesse, FeEg,  Placed pupil Aug. 12 st 3150 WEEdey,
Fexmars [ caw riace YOU, ool Have 8,050 TESTIMONLALS,
SAVE Tris AND WRITE.

ROOM 565 1216 BROAD-
J. H. GOODWIN, Expert Accountant, =~ way, NEW YORK.

Say, Do You Like to Draw?
Draw Pictures That Sell

Others are making $30 snd more every
wesk by simply drawing pictores, why not
you! Study st home as your leisurs with a
supeassful cartoonist of national reputat on,
All lassons are valusble, no usolexs instra-
thom. Send adeawingol this fallow today with
e stamp for cartoon portfolio and terms,

The W.L. Evans School of Cartooning

621 Euelid Avenue, Cleveland

When You Want Anything and
Don’t Know Where to Find It,
Write Popular Mechanics.

Learn Watch Hepairing'

Be & watchmaker—you oan learn this profitah e trady
by gurrerpendences in & few week s in vour pwn homa
by the Dedabims Uhari Fymtem.  After you smplets
the ootitse willkoew n watoh from A to £ ¥ou
wili kpow jisst whisl the matier in wnil how to repalr
pee. When you grduste you will be s Eﬂ#l
watchmaker and repairer and gompetent to il 4
any positbon.  Positings for gur greduates.
Ask for our Fres Bock. It ezplaine
our gyatem snd terma.

THE DeSELMS WATCH SCHOOL
23 Perry Si. ATTICA, INDIANA o

LEARNED BY ANY wAN DR BOY AT HOME,
&mall cost.  Send to-day 2e. stamp for particulars and proof.
0. A. Smith, Room 443, 2040 Knoxville Ave., Peorla, 111,

Read our Classified Pages.
greatly.

They'll interest you

~Y TV High Grade
STUDY Inftrucl;‘.?ur: by
Correspondence

LAW Correeponier

Prepares for the bar of any Btate. Tmproved
methad of instruction, combining the Text-Book,
Lecture and Case Book methods. Approved by
the bench and bar, Courses: Oollege,
Post-Graduate and Business Law. Uniform rote
of tultion. Write today for Catalogue.
Chicago Correspondence School of Law,
Reaper Block, Chleago.

—WANTED

YOUNG MEN AND BOYS
TO LEARN A TRADE

LEARN A TRADE

AND BE INDEPENDENT
Wi linve more positions at good pay, open for our
Isove than we can fill,  You can in s ghort time At yourself
{0 carn more money thao In years of apprenticeship.
Don't just happen into the first joh" that
offers, and drift through life. Nine boys in ten du
that, but vou can be the tenth, snd have something to say

yoursell about your future,
Our instructors are - all pieked men of akill and & x-
o, Bnd our shops are cquipped with the latest and

i nest mmachines,

Yol CAN MAKE YOURSELF AN EXIPPERT

Electrical or Mechanical Engineer,
Foundryman, Priater, Lithographer,
Carpenter or Painter,
gF—You can pay us for your traluing out of yonr sal-
ary, after you have s ciredd oo witlon, Lt us
Ll wonts s s ool omar 'I---_l--.it'r'1gllfl|:;. EwWrlte
today for application blanks and particulars,

WINONA TECHNICAL INSTITUTE
1300 E. Michigan St.
INDIARAPOLIS, INDIANA

LET ME SEND YOU FREE MY
TEST LESSON IN

Cartooning, Designing
or IMustrating

{Tell me which you want)

Thiz Preliminary Test iz distinetly an
ORIGINAL FEATURE of the *"Acme
Way" of teaching these subjects, and is
the ONLY WAY to determine what each
gtudent needs in the line of instruc-
tion, Ry its use just the right lessons
anited  to the individual requirements
and possibilities of ench and every stu-

—— dent can be selected, It reguires each
student to make three .niwlul drawings, the examination of
which by my Chief Art lnstructor and myself will enable us
to determine your present knowledge of the subject, I';'mlr ahil-
ity and prospects for future success, If it is advizable for you
to continue, 1 will tell you so, and will be equally frank and
ponest in cage your work doesn’t show the requisite ability,

There is an enormous demand, constaptly inereasing, for
sommercial artists, 1 can plare more people in positionz now
than I have students competent to fill them, that i why 1
I offer to send syou this Test free and tell ﬁml how great your

syeeess may be, 1 need more students to fill the demand that
iz being made npon vz, As A competent artist you can Com-
mand %20 to 100 & week, or if you prefer to run your own
studin, you can get first price for your work; there is prac-
tically no limit as soon as you ane competent, 1 will GUAR-
ANTEE to make you competent if T teach yon at all, or re-
fund your money, 1 will see that your training will enahle
vou to make the kind of drawings to bring the money. You
will bhe taught practical work, the kind you will do when you
are actually employed or working for yoursalf,

From my experience 1 have learned that more people can
sueeeed and earn splendid incomes at this work than think
they ean. Jt isn't always a matter of matural talemt, for
without careful training, and systematic development, talent
alone would never make a genius of anyone, More peopie be-
come successfnl by proper study, application and perseverance
than by any other way.,

Acme lessons are m;nrttsi‘htf-d and so arranged and -[lnrnrm!-s_-d
that you can complete a full course at home by mail duaring
spare time, or you can put in part of your time !1u:l_\':n% in
o Resident School under the personal charge of my Chief
Art Ingtructor, F

Write me to-day and I will send you the Test by return
mail. D, FLDRED WOOD
President and Genera! Manager. THE ACME Bchool of

Drawing, b95 Acme Bldg., Ealamazoo, Mich,
Established 1 Incorporated




above paying salary.

' Drawing $125 to $250 Monthly 25 rore e

As Chief Draughtsman of Engineering firm I know exactly the
Quality and Quantity of experience and practical training you must
have, and will prepare vou in a few months home instructions for
I furnish free positions to my g'ra@uates.
Complete Highest Grade Drawing Outfit, everything included, with German
Silver Set of Tools, value $13.85, FREE next ten days. >
Chief Draughtsman, Div. 19, Engineers’ Equipment Co., Inc., Chicago.

reqgquire more than

Address

OGICAL DEPARTMENT

RADLEY POLYTECHNIC INSTITUTE

Formerly Farsons Horalogical Instituta
PEORIA, ILLINOIS,

Y LARGEST and BEST WATCH SCHOOL

IN AMERICA

We teach Watch Werk, Jewelry, Engraving,

L Clock Work, Oplics Tuition ressonable,
Board and rooms near sehool of moderate

gabns,

Bend for Catalog of Information

Pencll Pistol: Exclosively a
wen for defense; gize 6f ot
" Bl ol

C. 5. Wabber;
220 North State St.

We teach Furniture Designing, Rod
Making, Stock Billing, Ornamental
Drawing, Water Coloring and In-
terior Degoration by mail.
GRAND RAPIDS
SCHOOL OF DESIGNING. |
A. KIRKPATRICEK, lnstructor.

544-545 Houseman Bldg. : : Grand Rapids, Mich.

B A LOCOMOTIVE ) |

[
JIREMAN 328550 f
! §1856 A MONTH
Boon you will be an engineer and earn
more. We teach you by mail. Only rail-
m school fn ex e conducted by ae-
rallway officials. Our students make
good. Best roads represented. Positions /A
aranteed to those mentally and :
cally competent. Hnndled: 4
mow. Write today for catalog, ete.
The Wenthe Ry. Corres, Behool,

Box 503, Freeport, IlL

'1haE$rl:‘£LE \'QIEI'RGOIHG TO ST. LOUIS?
WINDERMERE s a delightful placein th E
dent Section fu?:iltt E‘fg t‘rluﬁ :.Ee nEg;ewPud ﬂlﬁukn; yet %ﬁmﬁﬁ}
access. Trans HIR .00 a day, .

Rates by the week, Write for kiet.d“ PO IN0. gl

Address, W, F. WILLIAMSON, Manager.
“HOW TO REMEMBER™

Bont Fres to Readers of this Publication

You are no greater intellectually than
¥Oour memory. Essy, inexpensive. Increases
KEY T3 e’ income; gives ready memory for faces, names,
SUCCESS i:l]lallllnzﬁ:i d:ti.l In, ltndlll::h;unl: restion; develops wllll.

P . paran » Bend fer Free Booklet.,
Dickson Memory 705 The Auditorium,

SEMALL BULLET EILLS BIG GAME.—Ry the Invention

of a Chicago sporisman n few months ago of An expand-
Ing or “‘mushreom’™  bullet s declded Improvement has
been made n ammonition for buanters:. The new bnllet In
comparatively small calibre will instanfly kil large pame
which heretofore reguired the largest size=. Thiz bullet
npon striking animal tissne, saeh as the hilde of a deer,
bear or mountain fon, Instantly expands to three or four
tlmes s originnl slze, with corresponding deadly effact.
In other words, this bullet produces fatal wounds in spota
where the ordinary bullet wounld do o o mparatively lttle
Immediate damage to the game, which wonld egcape and
cither roecover or dle In gome distant and inaceessible

place, and thus be lost to {he hunter. As the cartridge
iz made in all the standard sizes It fits any rifle either
single or magazine type.

Lanrpmy Uosls Ammusides U

EXPLANATION.—This expanded steel jacket of a 33-
calibre rifle was extracted from the beef about 4 in. from
the surface, the lead of the bullet passing through, leaving
A 3-in. rent where it passed ont,

—_——y———

The British Dreadnanght is the first hatileship to be

driven by steam turbines, consequently the trial crofse of

10,000 miles, at an average speed of 18.6 miles, has been a
subject of great Interest.

—_———
HOW TO BUILD A SMALL KILN for
firing China, at trifling cost, will be des-
cribed in Popular Mechanicsfor November

— —_

The Sun Never Sets
WHERE THE

BRILLIANT LAMP BURNS

and no other light is half so good or cheap.
It’s economy to use them—a saving of 50 to
75 cent over any other artificial
llght“which I8 demonstrated by the
many thousands in use all over the
world for the last nine years. 'Write for |
P. M. catalogue; it tells all about them ||
and our systems,

BHI%;IAHT GAS LAMP CO.

State Bt., Ohicago, 111.

Please Mention Popular Mechanics



POPULAR MAECOANIUVS ADVELIISING sBCGLIUVIY

and earn from $5 to $8 per day. Ours Is the only thoronghly |
ractical school in America. 'Weteach bricklaying exclusively,
ree, well lighted work-rooms. Instrictors are men of wide |

months required to master the trade. Positions always open §
to our graduoatea, Demand greater than the supply. and |
{ evening classes. Write today for free illustrated booklet

4 experience in bricklaying and contracting. Onlytwoor three | 8

MECHANICAL DRAUGHTING

PRACTICAL WORKING DRAWINGS FOR SHOPS, DESIGNERS, INVENTORS
P. G. STEARNS, = 39 HENDRIX STREET, - BROOKLYN,N. Y.

¥ The kiod shat get busy whea you *“turn the faucet.

| IRA J. O'MALLEY, 89 E. Lake St., Chicago

Hetaller Moghanical Suppliea, pipe, fittings, buro-

e e
INSTANTANEOUS WATER HEATERIS;m E L E( : ll RI( }I : ll
3 , hot water Instant] orth, : i .
- 'lgal;?ﬁllaln-g: :::!t::‘uﬁm :‘.'s.r?.ut.lmml;a ni?uv:fl. .'f'th uil::ﬂlﬂr or ,.,E";:,E'::ﬁ';'.,"]"i:“':ﬂ:' w‘:rmthfe:(};f:
tank required. 1000 gallons hot water for 86c worth ELECTRICITY exclusively,
B of gas. Greatest heater ever made. Theoretical and practical course comp
AUTOMATIC WATER HEATERS IN ONE Y EA IR

e , ete,, et .
ers, plumbing sundries, plpe repalr clamps, etc., Bliss Elestrical Schosl, 213 G $1. N. W., Washington, D. C.

Btudenta actually construct Dynamos, Etc,
Gradusates hold good positions. Fouriesnih]
yeaf opand Bept. 28, Bend for free Catalog tg

CORPSE POSED FOR PHOTOGRAPHS.—A group ple-
ture with a corpse as one of the subjects was made at
Independence, Pa., recently in order that the dead man’s
wi}[- in Austria might have a natoral appearing pboto 1
graph of him. ‘The corpse was propped sgalnst a  tree
near the grave and looked less concerned than the rest of
the crowd.

e iy — il -
EWIMMER TOWS BKIFF TWO MILES.—A remarkahle COYN
exhibition of natatorlal skill was made by a New York New Yerk

policeman recently when he swam more than two miles
through the swirling waters of Hell Gate, towlng = skiff
with three men In it. The man passed the tow line over

A D A and over Is earnasd by
our graduates aftar 2
to » months' Practical Instruction im

PLUMBING PLASTERIN
BRICKLAYING or ELECTRICAL DES

Frec calalogue, Postlions secured, Dept. P
E TRADE SCHOOLS

Chieage San Francisce

one shoulder and uvsed the slde stroke most of the way.
Immeidiately on leaving the water he entered the =kiff
and rowed back against m stif current.  The etakes

were 10,
L S

The nowly organized Bchool of Railway Englneering at
the University of [llinois §% this year under the direction
of Prof. W. F. M. Goss, formerly of Purdue University,
who will also act a8 Dean of the College of Engineering.
To afford ecomplete training for the rallway service, in-
cluding railway organization and operation, as well a=
rallway engilneering, i8 the aim of the school, which is
expected te rank among the best in the United States.

Agents Wanted

§100 woekly ean positively ba made selling
snd appeinting sgents 1o sell our Hydro-
Carbom Lighting Systems and Lamps, Our
Suateui Dumoim nlh;tl:&ﬂ,'mm m?n fail-
e i sibla. L] af & grand o
tunity m..n MOney. Wunu'd & Bndpm
i every town, village and city in the world
Light Dept., i

National Stamping & Electric Works

151-159 Jeflerson Bt., Chleago, U. B, A.

w» SHAVE YOURSELF 7 unm U RN chieg o ank

Then geét a brush, the halrs of which will never come ont.
Our new EVERLASTING SHAVING BRUSH has the haira
cemented and set in an aluminum ferrule by our patent
process; puarantesd perfect for three yearc.
A newiumh free if a single hair comes oul,

fulmw and
r & nice

§l SDLED POOEET ENIVES, Name and

address on one slde;
lodge emblem on the other.  Justthe right thing
5" temms.

t. Writa TODAY for agen
GOLDEN RULE CUTLERY C0., 4o-9 Wendell Street, CHICAGO.

[
SPEGIAL: To Introduce our catalog of razors and 25
pupplies for home shaving, we offer this T5c brush for G

Complete catalog on home ashaving FREE,
HOME BARBER SUPPLY GO., &5 E.Madison 5t. Ghicage

Violin.Music Free
st

THE LATEST BCIENTIFIC INBCOVERY

Bright, E:anlllu. beantiful. For hrﬂ“muni

thay squal the gennine, standing all test an
ozzle experta. One twontieth the exponse.
ent free with privilege of szaminsation.
or particulars, prices, ete., address

THE R, OREGO MFO. & IMPT, CO. |
Dept H, 201 E, Yan Buren Sirest, = Chleage, I

FEEESE RSt

To introduca cur New Violin Catalog and SPECIAL
YIOLIN OFFEE we will send !cﬁhu naxt thirty
daysour il oant muaic book; contains 84 ploces of .
rlght musle, such oa Overtores, Waltzea, X
printad on fine r. Wo want to our new 61
gom llusiratodcatalogof ?lollm,ﬁuuﬂuudnl

usical Bupplies, Stri . in hands
ery Vielin player; so ﬁ w l] send the names
r who play the Yiolin we will send you our
muasio boo also our catal Writs names and
sddresses pialnly and encloss five tatampa to pay

pmu.“ cont of your musio
79 l;'nttE; I&.’.‘qx?;rbu&-dsﬂﬂcﬁlmnn a?

o “NULITE” | &ycs
YAZ°R LAMPS oy v o

calalogue and
For Home, Store and Street prices.
Weo also manufacture Table Lamps
Wall Lamps, Chandsliers, E‘I'I'ﬂlhh:. Etc. 100 Candls
Fowsr ssven hours ONE CENT. Ko Wicks. Ko Smoks,
NoOdor. Absclutsly safs. THEY SELL AT SIGHT.

CHICAGO SOLAR LIGAT €0., 6 River 8t., CHICAGO

Please Mention Popular Mechanice
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Increase Your Earnings

We have an attractive money-
making proposition to make to
those who would like to make
MORE MONEY.

Our proposition offers an ex-
ceptional opportunity to men
employed 1n manufacturing
plants, machine shops, etc.
Such men can easily make
MORE MONEY without
interfering with their regular
work.

The work is pleasant. The
compensation is liberal. What
others have done you can do.

Write to us today and receive
full particulars by return mail.

POPULAR MECHANICS

Desk A...160 Washington Street, Chicago
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One Hoxie Bullet
Sl §  Kills

Ball !
0K
The Hoxie Bovoier is the mosi

remarkable invention in modern
ammuonition. When it hits feh it
expands, ai per illustration above,
tearing wide, doap and instantly
falal wound or ecsosing heavy
blood trail. Gives far greater kill-
ing power to amall calibre rifles
than large calibres now hiave, thus

mving ammunition, heary recoil
and riflo wolght and giving greater
rangs, velocity and aceurncy. But
above all it gets the game sure if

oa kit it. Wa do not sell Hoxig
roieTs separaiely bot supply U.
M. C,, Winchester, or any stand-
ard cariridge with Hoxieizes
Buiiers and without disturbing
original lond, If your dealer does
ot Keop standard cariridges with
Hoxizuzn Boiiers erder from us
and give ns his same Book of full information for your name on &
post card. Bend for it today.

Hoxle Ammunition Co., 340 T. Marguettie Bldg.,
Chicago, lilino

is,

THE FIRET IRON BHIP.—Omne hundred and twenty yeara
ago last July 14ih the first iron -I:h wig launched on a
little river called the Winster, “ngland, by an fron-
master, named John Wilkinson. [lL had made many ex-
perlments on small boats, but when he proposed bulldin
g large vesael, people laughed at him, argoning that It wag
apalost nature, sipee fron would not Aoat on water. In a
letier John Wilkingon stated that 990 out of 1,000 people
langhed at and opposed his ldea.

He persisted, however, and bullt & small eraft, whose
tonnage & In conslderable doubt, some saving it waz 70,
and others clalming only 40 tons. Whichever it was, the
vessgel floated lightly and wae used for a long time. WiIl-
kinson's falth was rewarded and his lropn ships sapersedod
:hl- old wooden ones as surely as steel has superseded his
rom.

July 14th seemed to have bepen his day of fate, for he
lnunched his Arst lron ebhip on July 14th; he was publicly
honored by the clty of Parls on July 14th; he took out
mtents on a steam englone on July 14th; and he died on
uly 14th, 1808, A solld iron monnment of 20 tons welght
was erected to bis memory,

ELECTRIC CAR BEATE FLOOD.—A motorman of the
Butte FElectrle Hallway Co. raced with a closdbarst In
Elk Park Canyon recently and saved 60 lives, A dispateh
gays: “‘Pursued by a wall of water 15 ft. high, Me-
Dermott put on full speed abead down grade, and, the
car clinging to the track by o miracle, reached high land
just ns the flood, turning up the rails and eweeping all
before it, obliterated the road bebind bhim. The dood left
¢ ft. of mud In the Great Northern tuonel. The damage
to property at the foot of the canyon I8 beavy, but no

lives were lost.'"
“COMFORT” SE-F{EATIG, | §5

Safe Simple Economical
AGENTS Wanted Everywhere
Costs OKE CENT per day Miukes jis
own gas.  No hod stove.,  Mosl eonven lent
sl evonognionl Bowsshold artiels sver in-

waltel. For further parkioulars and
printed maticr, write

THE HAWKES FLAT IRON CO,
377 Dearborn 5t,, Chicago

Stuart’ sPlaster Pads

A2 AT ONCE. No buckles—no
Bira

pa. We are making a
LIBERAL In naive OFFER to Introduce,
Writa today for

TAL OF TREA 'I‘HEHT and
Interesting book on RUPTURE FREEE.

STUAKT PLASTER FAD CO.,
102-E North Broadway T. LOUIS, MO.

Please Menlion Popular Mechanics

LU LION

Fat WRITE for our new fall circular—

now ready—listing remarkable offers.

If now, or any time between now and Christmas,
you contemplate the purchase of a diamond ring,
a waich, a locket, cut glass, silver or jewelry of
any kind, you should write at once for our special circu-
lar. If you want to be posted on latest siyles and up-to-
date guality, write at once. Our special cireular, with
its conservative, moderate, rock-bottom prices has been
prepared to secure from each one at least a trial order;
for we know that a trial order from
you will mean a continuation of your
natmnaﬁa — wa know the first pur-
chase will prove to yon that you save
money, while getting the highest
quality from Geo. E, Marshall. You
will be surprized when you note our
very moderate prices on really high-
grade jewelry of all kinds — prices so
far below those sometimes charged
that there is hardly a comparison,

The Marshall guarantee of absolute
standard goes with every article list-
ed in our circular and in our catalog.

Diamonds/”

If you are the kind of purchaserinter-
ested in the very fnest pure white gems,
perfect in cut and color, and of supe-
rior seinfillating beauty, you should
certainly send for our special Fall cir-
cular and note the quotations on the
famouns Marghall"F'grade diamonds.
Our*“F*” grade is & far better grade than
the best grade that nine out of ten jowelers
aver oarry In stock, and hécause of & larga
parchase, just before the last sharp ad-
Tl-nﬁ in ‘dlamond market, we are able to
note well below the regular rewll prics,
‘or Instance; Here lsa utiful oval bals
nh-r rlnz wlr. a Marshall*F? grade diamond for only 857.00; the
in the center for I78.00; the large and extra Aine Lal-

r_'hur at the bottom, In “r:r hur:r and elegant setting, fo
ufm. TERMS, il you 1

¥8 fo the oval balcher rl
5 70 a Mﬂﬂth ? T.80 & month pays for the bel.
in thé cénteér, and $28.00 a month pays for the extra
ﬂ.ng bu ring at the bottom.
Foreashin full: 85 Dissount—alldiamonds on approval prepaid.

Send for Catalog

and extra discount sheet. tir.-u are looking for
qu alit gmdinnm on quality at the lowest possible
E o not buy a watch, ring, locket or any
ind of jewelry until you have sent for our
catalog and circular and note our prices.
Asgualnt yourself thoroughly with the net
iees offered by the hest houses. Get
@ hlghest quillty and snve money.

Gen. B,
Harshatl,
{lme. )

103 Btate Street,

Tear olf this coupen and mall Balte GUT, "H'“F"
to us now, today. ‘tdelay. Withouk any obligations

on ma please sond me st once
Geo.E.Marshall,Inc. free, prepaid, your special Mar-
W.5.Hyoe, President shall catalog and full explanation

of your no-money-down approval offer

HEssESsas s e Ea e

e T R TR SRR EEEE e e

Adddress.......c... FrPrrryT I ——

B AE RS EEEE s
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Mo letter necessary; Just sign and mall goupon,
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Business Mortuniﬁes

We have had placed in our hands for
negotiation patent rights on the following
inventions:

A %ﬂﬂ light flasher sign which has all of
the advantages of an eleetrical flasher sign
and is mucﬁ cheaper to manufacture and
operate. This sign is especially adapted to
smaller cities where gas ecan be had, and
where electric companies are disposed to
charge high prices for motors to drive the
electric flash signs. The inventor is a
skilled machinist, who ean superintend the
manufacture of these signs, but needs the
cobperation of a business man with suffi-
cient capital to introduce the signs.

A pneumatic hammer which has proven
by actual test to be superior in many re-
aﬁecta to the pneumatic hammers now on
the market. The cost of manufacture is no
greater than the cost of making the other
hammers, and at the prices at which said
tools are sold there is a very wide margin
for profit.

A combination tool, ecomprising pliers,
wire cutters, wrench of different sizes, die
stocks, ete. This is a high eclass tool to be
made out of drop forgings and is especially
suitable as an emergency tool for automo-
bilists.

A hand-rake so constructed that if a tooth
should be broken, a new tooth can be readily
inserted by the user. The head of the rake
is made of cast iron or can be made of
wrought iron if desired.

An amusement device made principally
of wood on the general plan of a see-saw,
which is capable of being made small enough
to be used in the house or large enough to
be used in public parks. A similar device
is being extensively sold at this time.

An electrical soldering iron in which the
copper is quickly heated and will retain its,
heat,

The inventions above named have all been
thoroughlygtested and are ripe for introdue-
tion to the public. The entire or controlling
interest can be obtained at reasonable fig-
urea in any one of the inventions named.
If you have from $1,000 to $5,000 to invest
and are looking for a good opportunity,of
engaging in the manufacture and sale of
articles for which there is an established
demand, we will be pleased to give further
particulars in reference to any one of the
above, or better still, would like to have
intending purchasers ecall at our office and
make such personal investigation as the cir-
cumstances may warrant.

Popular Mechanics Patent Bureau

160 Washington St. CHICAGO, ILL.

—
—

Plasgas Wealdamn Praasulos

POPULAR MECHANICS ADVERTISBING SECTION

Hangs on back of steam or hot water
radiators, out of sight, works automatic.
ally, preserves health; all doctors Fecome-
mend it. Ask your's,

Send us £2.00, use it 80 days, If not more
than satlafactory, money refunded,

Descriptive Booklet No. 210, FREE.

ORR & LOCKETT HARDWARE CO.
Dealers and Ageats Wanted, CHICAGO, U.S.A,

GROW MUSHROOMS

For Big and {}uick Profits or For
Your Uwn Use.
I can give practical Instructions worth many dol-
lars to you, No matter what your occupation ls or
w here located, get a thorough knowledge of this
m} businesa, Particulars free, JAUKSON
BHEOUM FAKM, 3243 N. Western
Ave,, B-230, Chicugo.

THE FAYE AIR MOISTENER

REVIVING THE DROWNED.—We have received the
followling letter:

“On page 868 of Popular Mechanies for SBeptember there
is an article on & ‘New Method of Heviving the Drowned,®
the theory advanced by Dr. H. K. Whitford of resuscitat-
ing by the beat method, ete. 1 have in my possession a
book bearing the title, 'They are not Dead, Hestoration
by the Heat Method, of those Drowned or otherwise Suf-
focated,” by T. 5. Lambert, A. M., M. D., L. L. Il, New
York, Wright & Schondelmeur, Puoblishers, 1879, At this
time artlcles also appeared inm the N. Y. Ewvening Post
and the N. Y. Evening Express, corroborating the theory.
This book containg 160 pages on this method and 8 pro-
fusely {llustrated. As this theory was printed some twen-
ty-elght yedars ago, it eannot be entirely ‘a new one.” It
fa astonlshing that so natural a method should have made
such little progress amd especially so by life-saving sta-
tioms. Trusting that this may possibly recall this hook
and bring It inte the eminence which It deserves, I am,
gincerely, Albert E. Slevers, Cottey College, Nevada, Mo..

“Aungust 27, 107."

——eee

DON'T INVENT NON-BALABLE THINGS.—The follow-
ing letter from one «f the best kpown patent attorneys
glves good advice to Inventors:

“In view of the number of Inguirles that we recelve
from parties who want to know what inventlons are In
demand, I suggest that yom insert in the news columns
from time to time paragraphs giving Information along
these limes. A certaln clase of patent nttorneys send out
cireulars advising Ioventors there 18 a demand for certain
!uwgllana when, a8 a matter of fact, there 18 no such de-
mamnd,

“It seems to me that your readers would appreciate
honest advice along these lines. For instance, & certain
Washington attorney, whose eclreolar s before me, repre-
sents that there ls a commercial demand for *'a nut and

bolt lock." The paragraph says; ‘A locking device for
frﬂeutln a nuot 1 amidentuﬂ; working loose or com-
ng off of a bolt I8 much needed. As a matter of fact,

there are more than a thousand patents on such devices,
all of which are more or less effective and in thelr varlous
:g:ﬂn cover almost every concelvable shape and econstrue-

n.

“If there was any commercial demand for a out lock
it could be met hy at least a hundred different forms of
devices which will effectively prevent the working loose
of 8 nut on a bolt. To hold oat to Inventora that there
iz a demand for such an lnvention is a mere misrepresenta-
tion of the sitmation. I think you can serve your readers
by glving publiclty to thé real facts. Yours truly, F.
Benjamin.*’

Classified ads 3c a word. 300,000 readers. Best results
for lowest cost.

*DOCTOR %5
$3000 to $5000 A YEAR

WE TEACH YOU BY MAIL
In glx montha you can n Eruﬁnl ng Machand
Thérapy—an elevating and Iy paid profession
for men women. More comprehensive than
J Ou . Endorssd by phillﬂhl‘ll- A fas-
cinating +oasy to learn and equal to college

COurse — wa UArantes E0Ce eSS —— AN o
our pourse of Instruction fAts you
esalonal life. Authorized diplomas
to uates. Work nI.'m:nl-l:\!l.n]g:|;_||I interesting.
bl opportunities for social and fimancial
bettermeant. Bpecial terms now. Write today

for proapectus—free.
".I.IEIIHI COLLEGE OF MECHANO-THERAPY
= Dept. 009, 130-122 Bandolph St, Chlcage

jj T e g -
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The “Self-Working” Washer

A twist of your finge

That's all it takes to start the
Motor Washer,

Turn on the water—or electricliy—and, in six minutes,
your tubful of clothes i3 clean.

The Washer does all the work—woerks by itself—while
you attend to other duties.

Then—when the clothes are waoshed, another twist of
your fingers switches power to the wringer to wrilng out
the clothes,

0 ponnd2 water pressure or a common electrie light eur-
rent—furnishes power, and 2 to 4 cents n week pays for
all you need.

Could washing be made easler?

Another thing—your clothes are safe from wear In @
f8elf-Working'' Washer,

For there & nothing abont this Washer to pull, or haul,
or beat, or ponnd the garments.

No compllcated Inside parts.

Nothing to rub and wear, or fray the fabrles.

Buttons are never cracked—nor toro off,

Beams are never ripped. “Wash tears’” are unknowno.
You can wash the finest linen, lawn and lace and not bregk
a thread.

For—in the *‘Self-Worklng’® Washer, the clothes are
held gtill while the water and soap are forced through and
over, and under, and around them by the motion of the
tll?:""r:ur elothes are washed guickly—thoroughly—safely,
And the 1900 Motor Washer saves its own cost many times

“Helf-Working™ 1900

Does ALL the
WASHING

over by keeplng your linen, your undergarments and other.
washables from wash-day wear.

Hervants ware contented where there iz a “Self-Working™
1900 Motor Washer,

They don't have to worry about “Wash-Day.”

They don't leave and get other places. ;

Then the 1900 Motor Washer BAVES ITE OWN COBT
AND PAYS FOR ITBELF.

Don't believe this!

PROVE IT—AT OUR EXPENSE!

Yoo can test a 1000 Motor Washer o full month withont
paying uws a penny.

We will send one of these washers to any responsible
party and prepay the freight.

All voiu do E—agree to teat the washer.

Use it a month. Do four weeks' washings.

And—if the washer Isn't all we claim, don't keep It.
Puf}' nothing. THE TEST IB FREE,

f you keep the washer—as you surely will wish to, when
{m: see all that it will do_and all it will save—youn can

ET THE WASHER FPAY FOR ITBELF.

Welte today for our New lllustrated Washer Book, wlich
shows just how thiz *“‘Self-Working®' 1900 Motor Washer
works, and tells how [t 18 made—how it Pays for Itself—
und all about it.

A post-card wlth your name and address sent to us today
brings you the book by raturn mail, pmtgaid.

Address—The 1800 Washer Company, 3100 Henry Btrest,
Binghamton, N. Y.

Or—if wou live in Canada, write to the Canadian 1800
Washer Co., 3566 Yonge Btreet, Toronto, Ontario.

WOREMAN AND BNAKE BATTLE IN MID-AIR.—Sus-
pended 75 ft. above the bottom of a pit, and 100 ft. from
the top, Jobm Hutchinson, a blaster in the huge quarcies
along the Delaware river, had a recent experience that
will remaln with him for many years to come. A hun:
dred of his fellow-workmen watched him battle flercely
for hig life against & buoge pilot snake, and the sight so
upperved them that all work was guapended for thet dn€+

Hutchinson had been lowered ovet the slde of the
parry, which ls 176 ft. deep, and had gone down lmln.
rom the top to do some hlastlng, Feellng a peeur:]r
movement of the rope, he glanced apward and i]!_ﬂ-l.:ﬂi'[‘ .
to his horror, that an immense snnke had crawled Dllitﬂ
the rope from some ledge, and was rapldly making Iia
“agmiup‘:aﬁn:ﬂﬁ;m!blf, One hand was filled with stick
dynamite; the other beld & small rock dreill. To l‘].r[-filg
the dynamite was to cause &0 untold disaster h#lnwl. B
finally succeeded, bowever, In stowing it nway nd e
pocket, and proceeded to glve hattle with only the ri
as a weapon., His first blow did not deter the serpent,
but the second ome, which was dellvered at close  quar-
ters, stunned it, and a third one put a quaietus to il'c f“f'
ever. As the snake fell to the ground, Hutechinfon's
friends drew him to the surface above where It fell, com-
pletely unstrung, by his perve-racking ordeal.

e e ————
BARODA DIAMONDS

o A Flash like the genuine—at1/30 the cost
ALY SOLID GOLD MOUNTINGS
/{ ‘:'L"‘\\ Stand scid test and axpert exmmination, Seo

them first, then pay. Catalog FREE. Patent
Ring Gauge included for b two-cent stamps.

TheBarada Co., Depl. M, 230 Rorth State 5t Chicage

ELECTRIC LIGHT CIRCUIT EILLE TWO.—A death by
eleciricity oceurred in Buffale, N. Y., on Auvugost 21,
which was almost identical with the death of Miss Grace
Dillon, as recorded in our September (ssue,

Gaspero Donanno, & laborer, started to enter a freight
car ln pursuance of his duties. He carried a portable
electrie light, with lts attached wires, in his hand. Just
s he reached the car door, and probably stepped on the
fron plate from the door =ill to the platform of the frelght
hovose, he uttered & plercing ery and fell to the ground.
He died before medical asslstance could be summoned,
while the only externzl mark left by the current was a
glight abrazion on the left wrlst.

If the man was shocked by electricity he could not
have received more than s 220-volt current. The proba-
bilities are that be had & weak heart which was afected
by the shock. An examination of the wire and light bulb
he was carrying disclofed no defects In them.

L. H. Carter, son of BHrigadier-General William H.
Carter, Ul. 8. A., commander of the Great Lakes Depart-
ment, was instantly killed, August 2V, by an incandescent
lamp cirenlt at the University of Illimoiz. Mr. Carter was
a student In the summer school of agriculture and was
standing on an engine frame while repairing an electric
chandeller. It i2 not understood bhow a 2Z20-volt carrent
could have caused death, but that wag the unfortunate
result.

Be Your Own Boss!

MANY MAKE §2,000.00 A YEAR. You have the same
chance, Start & mall order bosiness at home, 'We tell you how.
Money coming 1o dally. Very ¥md rofits. Evervthing mnnhlu,
Write at onee for our “Starter” and FREE particulara,

P. M. KRUEGER CO0., 155 Washington Street, Chicago, Hl.

Please Mention Popular Mechanics



POPULAR MECHANICS ADVERTISING SECIION

These books are a perfect gold mine
of information for every one in-
terested in mechanics or who uscs
tools {or pleasure or as an occupation.
Of equal value and help to the pro-
fessional mechanic and the amateur. l

* poges VoL I, “Shop Notes for 1905” **fiumvaon
228 _— VOI. [L “Shop Nﬂ[es i(]l' 190 7 sﬁﬁ]uslralinns
228 — vol- m, “Shop N{)lcs lﬂ[' 1907” Eaﬂluslrnlinul

Yol. IV, **"Shop Notes for 1908.,"" Ready December 1

THE PRACTICAL EXPERIENCE OF HUNDREDS
OF EXPERTS CONDENSED IN THREE VOLUMES

‘“ Writfen so you can understand it "’
Price 50 Cents per UVolume, Postpaid
or Order From Your Newsdealer

Each Volume Contains Entirely Different
Matter From That in the Other, In Ordering
State Which Volume is Wanted.

POPULAR MECHANICS
160 Washington St., CHICAGO
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Eya,

treated.
maent in the sight.

-1

treats the eye
Yol prnha.b[’:v

MASSAGE YOUR EYES
IDEAL EYE MASSEUR

The safest, surest and most scientific treaiment for the eyes

If yvou wear glasses, if your eyes smart or burn or get red and Inflamed, If you have
headaches or your eyes are glassy or strained, write for our 11lustrated Treatise on the
1t eontains a wealth of valuable Information about the eye.

Indistinet vision, muscular troubles and chronie diseases of the eye suceessfully
A few miputes use of the Restorer each da
English, German, or Spanish pamp

THE IDEAL SIGHT RESTORER

In nature's own way and permanently restores the sight to its normal eondition. Read the testimontals,
know some of those whom we have wonderfully hel to-

THE IDEAL COMPANY, 239 M, BROADWAY, NEW YORK.

WITH THE

will effect a steady lwprove-
t malled FREE.

Write to-day.

|

DEEP WELLS THAT FEEL THE BEA.—In their iovestl- |

gatlon of the underground water résources of the Coastal
I'laln of Virginia the geologists of the United Statesd Geo-
logical Survey have collected data relating to the many
hundreds of artesian wells that yield excellent waters In

Inrge aress of the coastal region. Partieulur note has
been made of the quantity and quality of the supply
afforded by wells that give flows at the sarface. The

water of most of these wells 18 admirably adapted to hoonse-
hold wses, thoogh that of some of them contains encugh
mineral salt2 in =solotion to make trouble in boilers used
for steam prodoction.

The wariation in Aow exhibited by these wells with the
rise and fall of the tlde Is of peculiar interest, the fNow
being notably greater at the food than at the ebb tide.
It Ig the general opinion among well drillers that proe-
tically all Howing wells near tldal rivers or Inleis from
open bays do feel the distant sen, but some of them so
slightly that the variation in fow I8 oot notleeable.

'ghl.' geologlat In charge of the groand-water investiga-
tions in Virginia states that changes In water level In
wells, due to Auctvations in the height of the surface of
gome Delghboring body of water, have been observed all
over the world, It is customary to explain these changes
by supposing n direct connection between the river, lake,
or bay: buot In many places, as in eastern Virginla, =och
connection Iz clearly impossible, owing to the depth of the
wells and the nature of the Intervening beds, some of them
dense, tough marls and clays., These beds, however, thoagh
they do not transmit water, nevertheless contain It, and as
water I8 practically incompressible, any varlation of level
on the river or hay is trapsmitted to the well through the
water-filled gravels, sands, clays, and marls. When a
porous bed s tapped by a well the water rises to the point
of equilibrium and Aoctuates as the hand of the ocean
EHI“ its pressure on the beds that conflne the artesinn
ow.

—_—

BHIFBUILDING IN GREAT BRITAIN AND AMERICA
COMPARED.—When the shipbollding fdostrles of Sreat
Britain and Amerien are placed side by side, our figures
do not stand comparizon. During the year ending June
S0, 1007, there were 1,463 wessels, agpregating 510,505
tons, bullt in the United Btates. This figure comes second
to that of the year 1855, which was the banner year of
American shipbuilding—fifty-two years ago. It does us
no eredit,

On June 30 last the United Kingdom waz bullding 564
ships with a gross tonnage of 1.230,318. While our ves=els

under construction are more nomerous, by 2% tlmes,
Great Britaln's tonnage I8 235 times greater than purs.
This 15 significant, for it shows that they are bullding

Inrge sea-going vessels to carry the world's trade, while
American ath owners are content with small coasters
which serve for intersectional transportation but do not
bring the wealth of forelgn land= to our ghores,

Great Britaln makes every effort to maintaln sopremacy
ag the world’'s greatest maritime power, and aids her ship-
builiders In every possible way, as evidenced hy the facl
of her giving 213,000,000 to the Cunard Company alone. fo
ald In nmilding the glant lHners ““Mauretanla® and “usi-
tanla,”” which fiy her flag.

—

—_—

THE VACUUM CAP CURES BALDNESS
60 DAYS' TRIAL

Thounsands enred. Our MODERN VACUTM CAP wezs
vsgEr 4 FEW MINUTES EACH DAY draws the blood to
the scalp snd forces the hair into new healthy
growih, cures haldness and stops the halr frem fall-
ingout  Cares Dandruff Harmless and healthful,
Wa ssnd it to you on trial. We only want pay if you
are plaased. not this fair? Write for free booklet.

THE MODERN VACUUM CAP €O,
64 BARCLAY BLOCK DENYER, COLD.

L -} P

B ol R

® - ™" CONCREIE $128
=== MIXE Measnres and mixes 2

to 3 yarda per hour b
hand —3 to & yda. wit
engine. Price with engine 2840,
Brick Machines §35 1.3 Sione Ma-
chines, Sewer Pipe, Molds, ate, Cat-
DYKEMA CO.

S01-T Reren St Grand Raplds, Mich,

A. New Delight

fwilts the smoker who has pot dis-
covered the exquisite aroma of

French’s Mixture

“The ARISTOCRAT of SHOKING TOBACCO™

It pleases instantly and sati=fies continnu-
ously, Only the choicest grades of ripe
and mellow North Caroling Hed aond
(Golden Leaf are used, Biended by hand
with a care that shames ordinary machine
methods, Pure, clean, wholesomse, and
alwaya in perfect condition, because It
Is sold only

Direct from Factory
to Smoker

Send 10c. (gllver or stamps) for large
sample pouch and booklet,

FREMNCH TOBACCO CO [PANY
Dept. 32 Statesville, i.C.

s

We nover
#ell through
dealers, but
always di-
roct to the
smmokers In
Prerfect com-
dition,

| Enders’ Safety Razor

Saves Time and Money

No Stropping No Honing

Write for Catalogae
POMPER & FULTON, Inc.

Barber Supplies and Cutlery
853 50. CLARK ST. CHICAGO
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o weic Shop Notes Series s

€] One of these books is issued the first of each year, and
is a reprint of all the articles which have been pub-
_ lished during the year past, in our ‘*‘Shop Notes Depart-

ment.”” Three volumes of the series are now ready.

200 Pages Vol I, “Shop Notes for 1905.” 385 nustrations

228 Pages  Vol. 11, “Shop Notes for 1906.” sss mustrations
228 pages VOl 111, “Shop Notes for 1907.” sso mustrations

THE PRACTICAL EXPERIENCE OF HUNDREDS OF
EXPERTS CONDENSED IN THREE VOLUMES

€] These books are a perfect gold mine of information for
every one interested in mechanics, or who uses tools
for pleasure or as an occupation. Of equal value and
help to the professional mechanic and the amateur.

¢] These articles are the cream of the experience of years,
of hundreds of the most successful mechanics in the
country. There is nothing on the market equal to
these books at five times their price.

€| The Popular Mechanics Shop Notes Series TELLS EASY
WAYS TO DO HARD THINGS, and like Popular Me-
chanics, is “Written so you can understand it.”’

€| These books are indexed very fully and with great care.

1][ The subjects treated cover every department of mechan-
ics, with useful time saving ‘‘kinks’’ for engineers, fire=
men, carpenters, machinists, plumbers, painters, iron
and wood workers, electricians of all kinds, masons, and
in fact all the trades. Special attention is devoted to the
l:ttest things, such as producer gas, cement working, etc.,

c,

] Each volume contains entirely different matter from that
published in the other. A set of these books covering
several years will make an encyclopedia of priceless value
to the owner. :

Price 50 Cents per Volume, Postpaid

POPULAR MECHANICS,
In ordering, state which volume ls wanted. EHICAGO




POPULAR MECHANICS ADVERTISING SECTION

""Want'' and “‘For Bale'' Ads. 3 cents per word, payabls
in advanco. Replies mai ba sent to & aumber, care Popu-
lar Mechanies, and will be forwarded without extra charge.
In answering such, let the number appear on your envelopa.

AUTOMOBILES.

AUTOMOBILE SCHOOL—Chicage Scbhool of AMotorlng;
the original automoblle school in Chieage., Four buodred
apd fifty graduates the past year, to whom we refer gpon
regquest.  Auntomohile owners, prospective bovers amd voung
wen wanting to become expert chanffeurs will save a great
deal of money amd o lot of worry by stadying the mech-
apigm, care aud repair of gasoline automobiles in oor shop,
where nll parts are open 50 you can see bhow they are made,
aud bow they operate. We give thorough and practical in-
struction, Cowmpetent chaulleurs supplied,  Address Chi-
razo School of Mororlng, Dept. B., 204 Mlehigan Ave., Chi-
cago, 111

20" AUTO HOILERS, each 50 18" aute bollers, each
845, 1. L. Luvas, Bridgeport. Conn.,

FOR BALE—3 setz wood wheels, $185.00 get; 1 W, & M.
rear axle, E30.00; 1 anto ear engine, S50000; 4%xd water
cooled motor, new, FHLM; 4 exl, warer cooled  moter,
$200.00;: Hulsman motor, S,  transmizzlons, $23.00:
spark coils, 2300 each, new. Auto Partz Co., 975 Montl-
cello Ave., Chicago, 111,

1167

ANYBODY CAN MAKE GOOD CUTS with my simple
zlne etchiog ’Fme“: price, £1; speclmens and particulars
for stamp. M. Day, Box M, Windfall, Ind.

ELEVEN HONEST BUSINESS PLANES and trade secrets,
including  plathye process. A chanee to e “'vour own
bosa™ and wake from $15 to 875 weekly, (Clreulars free.
:.:::P!“ Enterprise Co., No. 250 W. Jefferson 8t,, Springfield.

pio.

BUSINESS CARDS.

EVERY ENGINE works better when packed with “*En-
rekn Packing.'' Your dealer will furnish it.

Glg, W, RICOARDEON, CONSULTING ENGINEER,
1% Chamber Commerce Bidg., Chicago—Machinery In-
gpeeled aud purchased for partles fo and out of the eity.
Patents  secored,  expert information  furoished, engines
fodicated, valves sef, complete reporis made oo steam,
electric lightlng and power plants,

PATENTS FOR SALE

WANTED—FPRICES ON AUTO PARTSE, new and second
hand. Also Mora rupaboat, model 1907,  State priees
wanted. Address Gloocester Auto Co., 171 Maln 8t
Glisucester, hlass,

AUTO BUPPLIES

et prices before ordering.

GLASE FRONT for all cars.
Halsted St.,

Catalogue on regquest. H. 5. Ross, 60T 8,
Chioags,

MOTORCYCLES

FOR SALE—115 H. P. motoreyele engine, $20; castings,

PATENTE—The Popular Mechanles Patent Bureau ren-
fll;;lm efficient service. PFollowing letter Is dated May 25,

'

Dear Birs:  Please allow me to acknowledge the recelpt
of yours of the 13th, the official motlee of the allowance of
my Hil}{iii‘ﬂ:”ﬂn for patent on Paper Clips, [ wish to say
I am highly gratified with the etfielent manner In which
you have attended to my interest In this matter, and that
the drawings and specificatlons were far ahead of my ex-
pectations, and that If 1 ever huve uny other work, [ wish
you to do it 1 beg to remaln, respectfully yours, John H,
Atter, 439 Main B1., Conpennt, U,

Write for free booklet, **What to Invent.”” Address Pop-
ular Mechanies Patent Bureau, 160 Washingion 8t., Chl-
[ P

g$8.0, U, E. Shook Mannfacturlng Company, Waterloo,
lowa.
BUSINESS OPPORTUNITIES.
THEY WORK WHILE YOU BLEEP. Talking Secales.

“They Speak Your Weight.”" The luvention of the cen-
tury, Fortones have been made n—]llerutiu.g auntomatic welgh
ing machines. Write to-day. Fulted Vewnding Machipe
Co., 820 Caxton Bldg., Cleveland, Ohio.

BTART a maifl order business; we furnish everything
necessary; ouly few dollars required; wew plan, success
ecertain: ecostg nothiog to investigate.  Milburn-Hicks, S03
Pontine Bldg., 368 Dearborn 8t., Chicago.

KNEW INYEXNTIONS DESIGNED, PERFECTED, BSIM-
PLIFIED and lmproved. We make them merltorlous and
patentable, give them commercial valoe and find parties
to manufacture or fAnaoee,  Address Engloeering  Dept..
Industrial News Boreau, Ithaea, N. Y.

OUR BOOK, 1.0 Ways to Get Rich,”" contains 1,040
different, new, money bringers: succesg agsured; 250 pre-
paid., Climax Publishipg Co., $22 Mt Vernon, Phlladel-
phia. FPa.

PATENTE.—An entlrely new idea
In Mumination.  Produces from 168 to 200 candlepower.,
A concentrated white light of great brilllancy. This llght
iz ideal as a lilrary lamp; also [t 2 the Goest dingoostio
lamp for plivsiclans and surgeons. The larger o p. 12 4
therapeutic lmp and i8 the newest sod best local treat-
ment  for rheomatism, sceiatica nearalgia,  lumbago,
chronfe uleers, salirheum, tuberculesis, ete., relieving paln
fmmediately and curlng by the heat and intense light.
which penetrate the tissoes and improve nutrition, These
lights can be manufactured at home by ooy obne with
£10.00 capital. I want a rellable person in every large
city and county in U. 8 to make and sell these on a
royalty basis. No cash advance requniced. To enyone in-
terestiad I will send cotg: and literature with full infor-
mation of manufactare for 25¢, Or, B staodard libracy
and diagnostle lnmp with full particulars for $2.00. OrF,
A therapeutle lamp with information for £4.00. These
will ke sent by express prepald to any address In U, =,
Dr. W. R. Cook, 10S8 Rloor St. W., Toronto, Canada.

FOR BALE—U, 8,

THREE PRACTICAL PATENTS FOR SALE—Rall joint,
cocking stove aod spring saddle: have otlier patents pend.
ing.  WIIl sell for cash one of the above, cheap, Address
B, B Moore, Dodge, Tex,

LEARN THE HOT WATER HEATING BUSINESS AND
WORK FOR YOURSELF—I1 teach you ahsolotely free of
charge and enable you (o make a good income while learn-
Ing. Men handy with tools make bl money. No expense.
For full Information weite LS, care Popular Mechanles,

200000 CLEAR PROFITS each year waiting for any
epergetle man who will start the operation of the *“'Thor-
man Portable House-Cleaning Machine.”" We proved it
to many last menth. Let ws prove it to you now. Owver
three hundred operators sl over the 17, 8. The *‘Dustless
Method' §s qulek. thorough and sanltary. Pays in towns
of 5,000 population or more.  Amount necessary to start
buziness from 2000 upwards., We own the patents and
are  prosecuting  Infringers. We plsc make the most
efficient stationory eleaning plants. Bend for catolog and
testimoninls. Address Gen'l Compressed Ale & VYVacuum
Machinery Co., 4487 Ollve St., 5t Loals, Mo,

FOR BALE—3 VALUABLE PATEXNTS, coverlng nature's
gratem of slow sand water filtration by gravity, Intake
dam and flter reservolr for municipalities, a great busl-
ness for contractors.  Sereen filter for mill roces.  House-
bold filter and cooler romblned.  An article of sheet metal
or glass that would =sell for three thioes cost of mangs
facture. G, W. Behultz, 3t. Davids, Pa.

FOR SALE—Patent No. 683320—Automatic musical in-
strument, $250. Hiram MeCrea, New Richmond, Tod,

FATENTR GUARANTEED—'PROTECT YOUR IDEAS. "
Handsome sixty-clght page guide ook free (o Inventors,
Addreszs A. D, Aliddleton, [*, O, Dox 3, Bavannali, Ga.

FOR BALE—Surveying business of the late B. E. John-
anm, established nipeteen years, average $3,000008 a wvear.
Record plat book, sundry  prints, plats of sorveys and
subdivizions outside St. Loniz eity limits.  Fleld notes of
St. Lonis and Jefferson countles, Mo, Two oatfits,  Ad-
dresa F. J. 0. Wilaon, 210 Unjen Statlon, Bt. Loufs, Mo.

BTART NOW and make money. We do It and we'll
ghow you how, No canvasging: no ageney. For full par-
tienlars send 2¢ stamp. Baxendale & Stowell, Box 302,
Lonsdale, R.

FOR SALE—FATENT NO. 7230711—The Peerless Rexible,
non-rasting, electrie galvanized stee] door inats and mats
for In front of the bar In saloons. Address B, Londkow-
ski, 14 Wright 2t., Milwaukee, Wis,

INVENTORS—Let us work out vour wvalvable {dens now
while times are prosperous. A good jdea is one thing, its
development {8 another. We have the experlence and
your idea is safe with ws. First class working or patent
drawinge made. Address (0004 Popular Mechanies.

FOR SALE—ALL RIGHTS IN PATENT NO. 847320, fost
isaied, on folding moshroom anchor; zell cheap. Address
C. B, Crane, Lake City, Minu.
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MACHINERY FOR SBALE.

PUMPS! Of Every Deseription—Suitable for Home and
Factory uge. [llusirated Catalogue Free. H. E. Trotman,
107 N. Third St., Philadelphia, Pa.

FOR SALE—10 horsepower auto engine and boller, gaso-
;_!.]ne burlé'er and fttings, $530. Warren J. Bauomann, Lock
aven, Fa,

FOR SALE—Engine lathe, swings 934 in., takes 25 in.
between centers. Complete with full set change gears to
out all size threads, 3 to 40 in.: price only $43.500. Ad-
dress L. F. Grammes & Sons, Allentown, Pa.

RIFE AUTOMATIC HYDRAULIC RAM, pumps water
by water-power—no attentlon—no expense—2 feet fall
elevates water 50 feet, ete. Goaranteed. Catalogue FREE.
RIFE RAM (0., 2191 Trinity Building, New York Clty.
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TO EXCHANGE—For auto englne and bofler. Etationary
engine and boiler; forge, combined anvil and vise, and
other articles. Address 10000, care Popular Mechanics.

FOR EXCHANGE—A new £50.00 gold watch for a foot-

p-:rw:r gerew cotting Iron lathe. W. . Martin, Belding,
Mich.

T EXCHANGE—3 horsepower marine eng., fourteen
light dynamo, watches. Want air cooled engine, motor-
eycle, automoblle. R. Hendley, Wolcotiville, Ind.

TO EXCHANGE—Iver Johnson tandem, Spencer repeat-
ing shotgon, shoemakers’ machine, Bavage rifle. Colt plstol,
turning lathe, 0Gx15x24, attachments, for marine motor,
. W. Allen, Trenton, Mo,

PLUMBERS® BUPPLIES.

FOR BALE—ENGINES. 1 Inch stroke, % inch bore,
either marine or horizontal type, £5.00, ready to run.
Castingg and material, $1.00 per set. Rlue printa, 25c.
These engines connected to our antomatic semi-fash
boller make the most powerful and rellable miniature
power plant on the market many times over, and they
are absolutely safe and dependable. They require no at-
tention while ronning and will steam in two minutes.
Friee for boller, engine, feed water pump, burner, valves,
ete., all piped up on base ready to run, £210.50, Boller
and accessories separate, $5.00. 0. N. Hansen, 183 Du
Roise Ave., Elgin, TII.

FOR SALE—Complete sete of casting for opposed motors
or 4-cylinder vertical, water or air-cooled. Comet Motor
Works, 47-480 Canal 8t., Chieago, I11.

FOR BALE.

FOR SALE—Two coln-operated Regina music boxes with
48 pleces of musle. Very cheap for ecash., Addreas 6102,
Popular Mechanlcs.

FOR BALE—RIne printe and Instructions for making a
ump spark coil, for 20 cents (po stamps), Address G.
. Cooper, Corydon, Ia.

FORR SALE—TELEPHONE AND PARTS: also electrieal
goods, Telephones, £2.33 up. 2% H. P. electrie automo-
bile motor, fine conditlon, cheap. Parts for 4" spark coil,
§14.685. Bualletin No. 2, on telephones, free, Murray E.
Maln, Delaware, Ohlo,

COMPLETE LINE up-to-date plumbing and steam goods
at wholesale to the publie, Get catalogue., John Hardin,
quarter century at 4542 Cottage Grove Ave., Chicago.

BLACKEMITHS.

BLACKSMITHING—FIrst lessons; In  three chapters,
with 47 illostrations., Easy lessons, by a practical black-
smith. Chap. 1, Tools and Materials; Chaps. 2 and 3,
Bending, Swaging and Welding. Price, 10 cents, postpaid.
Popular Mechanies.

BLACKEMITHE—Young men who wish te become mas-
ter mechanles and expert tool workers may do 8o in a very
short time by using Toy's Treatlse on new steels, explain-
Ing how to work them with 75 new methods for working
all difficalt joeba. Ten receiptz for making your own com-
pounds for welding different kinds of steel solid. Thermite
welding fully explained: also two eolored tool tempering
charts; chart A explains all ﬂullﬂﬂllllf and hardening;
chart B explains both sclentific and plain tempering to a
standard. Neatly arranged in pamphlet form for the
small price of $1. Valuable sample free. W, M. Toy,

Sldney, 0. P. B.—Get In lne for big salaries later: good
blacksmiths are scarce.

BRAZE THAT AND SAVE $#8 Cast Iron, Steel, Copper,
Bandsaws, Bronge or Brasg with our New Process Com-
poand, 80¢ per Ih. By express, with guarantee. Commines
Compound Co., 304 Avery Ave., Detroit, Mich. i

WANTED.

ELECTRIC LIGHT PLANT FOR SALE—The electrie
light plant In Garnett, Kan., a city of 3,000, on three
rallroads; plant running apd makiog money; satisfactory
reasons for selling; will sell cheap for cash, or trade for
Income bearing property.  Address J. A. Brownston, Gar-
nett, Kan., or W. B. Kerns, Bunceton, Mo,

FOR SALE—200 Conerete post molds, cheap, Al; also
a brand pew block machine and two tile machines., H.
L. Quick, Ashtom, IIL

WANTED—Back numbers Popular Mechanles previous to
March, 1006. W. W. Blllingslea, Macon, Ga,

BITUATION WANTED—Young man, 19, at present em-
ployed, desires position in the office of a mechanical en-
gineer in New York Clty, where bhe can make himself
worth $10.00 per week to start and will have an opportu-
nlty to learn. Address 10005 Popular Mechanices,

DEPENDAELE WATCHES ON CREDIT. Cut prices
Keep Ilt-waler‘s extra profit vourself and use while paving.
No publieity. Satlsfaction gunaranteed. Booklet free. Ber-
lin Co., Birmingbam, Ala.

WANTED—A PARTNER with $300, In the mifg. of
gasoline engines and motors from 1 to 6 H. P, Special
machines and tools for rapld prodoction of same. Address
1tHE¥7, ecare Popular Mechanices,

WANTED—A good invention,
Box 10038 Populir Mechanies,

patented or unpatented.

FOR BALE—1 500 Watt dynamo, lamp, sockets, shades,
gewitches, ete.; cheap. W. J. Atkins, E. Orleans, Mass,

FOR SALE—FLYING MACHINE INVENTION. Guar-
antes to ﬂ_'lr anywhere. Positlve suceess, HBafe and slm-
le. Can build any size for commercinl wse. Address

M2, care Popular Mechanies.

WHITE COATS AND MURIC—18 White duck conts and
caps for band: aleo lot of muozic for sale wery cheap. For
particulars address L. R, Kittinger, 84 West Thornton 5t.,
Akron, Ohio,

PLUMBER, S8TEAM, HOT WATER AND GAS FITTER,
installer of gasoline and acetylene gas plants, married
man, 10 years' experience, sober and relinble, wishes posi-
tlon In Western town; best of references, Address Box
203, Somonauk, IlL

WANTED—Patented specialties to handle as  selling
agents. General Specialty Co., Byvracuse, N. Y.

WANTED—Work for two story w. p. saw mill in N.
H.; the manufacture of simple article, hard or soft wood,
W. H. Mellor, Waltham, Mass,

FOR SALE OR EXCHANGE.

—_——

STOCK OF
About =ix hundred
good automoblile,

DRY POWDER FIRE EXTINGUISHERS.
tubes, W conslder real estate of
Edward, Box 538, Milwaukee, Wis.

T EXCHANGE—Factory equipment fron and  woml
working machipery, no buildings. Muost be in gosd con-
dition, for brick bozinesz hlock in southern Minnesota,
Railroad center. Title perfect from owner. Relerson Ma-
chinery Company, 184 Morrison Street, Portland, Ore,

FOR SALE OR TRADE—One nupright Foos gas engine.
In perfect order, rated 8 H. P. Price $125.00. What have
you for exchange? Address 8. A. Davls, Urbana, Ohlo.

AGENTS WANTED.

WANTED—Agents, machinizte, toolmakers, draftamen,
attention! New and revised edition Sannders’ “*“Hand Book
of Practical Mechanics' now ready. Machinist says, “*Can’t
get nlunfwwlthuut 1t."* Best in the land. Shop kinks,
Becrets m notebooks, rules, formulas, most complete
reference tablex, tough problems figured by simple srith-
metic. Valuable information condensed In pocket size.
Price, postpald, $1.00, cloth: £1.25, leather with fap.
Agents make big profits. Send for lst of books. E.
Saunders, 216 Purchase St., Doston, Mass,

AGENTS make big moner selling our new sign letters for
office windows, store fronta and glass signs. Easily pot on.
Write to-day for o frée sample and full particolars,
Metallle Sign Letter Co., 77 No. Clark St., Chicago,
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POPULAR MECHANICS

WANTED—Capable agents to handle new, high-grade,
up-to-iate articles; Ughinlng seliers In all homes, offices,
gtores, shops; %3 to ¥10 dally gnaranteed.  Promotilon as-

sured, . Thomas Mfg. Co., 162 B, Dayton, Ohlo.
AGENTS —Portraits, 35 cente: frames, 15 cents; sheet
pictures, 1 cent; stereoscopes, 25 cents; views, 1 cent.

a0 days' credit.  Samples and catalog free.  Consolidated
Portralt Co., 290, 172 W. Adsms S5t., Chicagn.

AGENTS' MONEY MAEER—Bell the “"“Eureka Door-
Enob Bell." Entirely new, Bronze Metal, Screw driver
only required to replace regular door knob. F. B. Black

Co., Kansas Clty, Mo.

WANTED—Hustling loeal agent for an electrical maga-
zine In every city of the United Btates. Good opportuni-
tier now open, Wrlte for Hberal terms, Electrocraft, De-
trott, Mich.

BURGLAR PROOF-—-Greatest thing of the age; windows
locked with &-inch opening, put on In one minote; send
tor sample, 15¢ each. Agents wanted, Canoon Mg, Co.,
288 La Halle Ave., Chicago, I11.

WANTED—A good llve agent In every factory in the
1, 8 (o handle our Mechanirs Hand-Soap KLENZOLA.
The best preparation for dissolving grease and diet from
the bands, without injury to the skin. Ageniz can make
from S10.00 to £50.00 per momth in additfon to their regu-
lar work., Can be usged In the housebold as well. Write
for gample and terme. KLENZOLA COMPANY, ERIE, PA.

AGENTE WANTED—CAST BRONZE DOOR TLATES,
“The Finest Made.” Jas. H. Matthews & Co., Dept. “*8.,""
Piitsburg, Pa.

POLISH for sutomobiles,
. M. Hall,

AGENTS WANTED—METAL
Brass signs aml fine work. 235§ for hostlers.
Rome, N, Y.

FOR SALE OR TRADE—14 ft. launch, £100, 1% horse-

power gasaline engine with accessories, bicyele pro-
pelled hoat, 330; 5 horsepower Corliss engine; Dass viol,
Iwsire steam antomoblle engine. 1300 First Ave., DPeorla.
111,

ADVERTISING SECTION 1169
100 PER MONTH SALARY—Pai kly. ergetle
m:n In each county to represent [-;l?d::;eri 151! I.':.m:|I Estab-
lished busipess. Expense money in advance. Colum-

hia House, H-7, Chleago.

EDUCATIONAL AND INSTRUCTION.

STUDY ELECTRICITY AT HOME—A complete electrical
ecourse at bole, contaioing 3-page detail book, 220-page
text-book, 200 experiments and over 100 pieces of appara-
tus, Price, complete, only $5.00. Catalogue “P8" explains
thiz and other remarkable offere. Thomas M. Bt, John, S48
Ninth Ave.,, New York.

FOoR BALE—Chleage College of Advertising scholarship,
vialoe $40; will gell for $20, Gradoates of this school are
waking from §$30 to $T5 per week. Address 8103, Popular
Mechanics.

ARE YOU MAKING less than $25 or §30 per week?
Mechanical and Structural Drlwlnf taught by experts.
Send for circular. Low  toltion, jocloding Free Books,
Drawing Instruments, ete. Columbia Correspondence Behool,
Direxel DBldg., Phlladelphia, Pa.

MONEY IN NOVELTIES—Our advertlsees and readers
are looking for good new nowelties to put on the market.
They have money for the rlght Inventlons In  utility,
amusement and advertising noveltics. What bave you got
that's good? Reach this field through ““The Novelty
“.;;us.'l‘ 171-5f Washington 8t., Chleago. Trial I months,
A ENE,

Pk SALE—Complete course of Bovd's Sylabetie Short-
hand Book Form; price, E5.00. Learn In 30 davs, Same
eyetem sells for 22004y  Chas 8. Weller, Mitchell, 8 D.

FOR BALE—I. ©, 8, $80 mechanleal draftsman's course
with three volumes, drawing instruments and 6 drawing
table complete.  Price, $45. Write for particulars. W.
A, DBowers, 2 Hamden 5t., Westfield, Mass,

BOOKS AND PERIODICALS.

MALE HELP WANTED

A ODUNDRED FIREMEN AND BRAKEMEN wanted on
rallroads in Chleago and vicinity, to 0l vacancles cansed
by promotions. Experience unoecessary. State age, helght,

welght. Firemen, $100 monthly, become engineers and
enrn  £200, Brakemen, %75, becoming Condoctors enrn
£150. Name position preferred. Rallway Association,
Room 174, 227 Monroe Street, Brooklyn, N. Y., employ

ment headguarters for all raflroads.

MANAGERS, Foremen., Saperintendents for positions of
responsibility with well koown firms; god openings al-
wavrs on onr Jistx for men of execotive ability: serviee
girletly confidential: welte us today. Hapgoods, 205 Broad-
way, MNew York Oity.

SELL: BRASE BIGNE to Dwwetors, Dentists, Banks., Jas.
H, Matthews & Co., Dept. “8.." Plttsburg, DPa.

WANTED-—-TOOL MAKER—Also wood ttern  maker,
who wonuld Invest from one (o two hoodre dollaras o the
mapnfaciure of gasoline englpes and motors from 1 to 8
H. P. Address 10007, care Popular Mechanics.

BALESMEN—Write the Davton Label Co., Daytom, (0.,
for sample outfit and sell merchants 2,000 advertising stick-
erg for 51 “on the eide;"” 40 per cent commisslon and a
square deal. Write now.

GOOD SALESMEN WANTED for a patented specialty
selllng for %50 and $75: needed In all manufacturing
piants. May devote entire or part tlme. Some of onr rep-
resentatives average £15 & day. Some.more. Write at once
to Power Specialty Co., 240 Fort 8t., Detrolt, Mich.

WANTED—Mechanics to sell our fine line of Calipers and

Levels, Good pay. Addresa E. G. Bmith Co., Colom-
hia, Pa.

. BALESMEN WANTED—Mnst be experfenged selling
power transmitting, mill and factory supplies. Salary and

eommisgion. Give age, experience and reference. L. F.
Grammes & Bons, Allentown, [a.

Plamps LF ~vbdss

‘cal, mechanical.

FOR SALE—Engineering Libreary. Ten wvolumes, boand
in % moroceo. Covers completely the field of Steam and
Electrical Engineering. I8 in first-class condition, Cost,
new, £50. Wil sell for $16. Address T. A. Z., care Pop-
ular Mechanles.

FOR SALE—A thorough treatise on Electriclty.
entirely electricity in all branches. Five volumes,

Covers
Cost,

nrw, #19. Used buat -ghort time., Are In flne condition.
Will sell for $9. Address T. F, B., 4108, care [opular
Mechanics,

IF IT'8 PRINTED—MacDonald can sapply it—Domestie
and Foreign publicatlons of every deseription—DPlays—read-
ing and recitatlon books—Dramatie Jourpals supplied by
mail. “‘Catalogue P. M. gent free.” Chas. chIgan.nld, 53
Washington 5t., Chicago, Il

FoR SALE—Cyelopedia of Englneering., Steam, eleetri-

Bound in three-quarters red moroceo

leather. Four volumes. Cost pew §$19. Used bat alightly.

Are in fine condition. WIII sell for $%. Address J. T. B.,
4107, care Popalar Mechanies, Chicago, IIL

ELECTRICIAN AND MECHANIC—Practical monthly
magazine for elecirical and mechanical students amd work-
era.  Puoblishes 1lustrated directions for copstructing  dy-
uamng, motors, gasollne engines, wireless telegraphy, clee-

troplating, electrleal wiring, mechanical drawing, using
tm‘n. furnitore eonstroction, photography, all kinds of
mechanical work, gingle copy with

(e  dollar yearly:
book catalogue. ten cents. P, M. Sampson Publishing Co.,

G Beaecon St, Doston, Mass.

FOR SALE—Engineering Library of twelve wolumes.
Steam, electrical, mechaniceal. Bound o threc-quarters red
morocen leather. Coat new 360, Are In excellent condl-
tiom, Used but short time. WINl sell for $18. Address
P. M. R., 4105, care Popular Mechanice,

FOR SALE—"Cyelopedia of Modern Shop Practice.™ A
complete reference work for machinists, foundrymen. ete.
Leather binding, four volumes, Cost $18. Wil =ell for
£6. Address P. M., Box 425, Chicago, I11. :

GET A GOVERNMENT POBITION—Our book fnolly in-
stroncts how., Failure If stadied im ible. Address Frank
B. Pergande, Publisher, Whiteflsh Bay, Milwaukee, Wis.

BTy BFaaksmiss
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PICTURES AND POST CARDS.

ONE DOZEN PHOTO POST CARDS8 made from any
photograph for 50 cents. Your photograph returned with
order, stpaid. All work guaranteed. Enough said. Give
us a trial. Photo Card Co., 385 W. 17th 8t., Chicago, IlL

BEAUTIFUL SOUVENIE PICTURE, 12x20, entitled
“King of the Forest,”" and new bargain sale lists of eurios.
All for 20¢, prepaid. George J. Tills, Albion, N. X.

10 SOUVENIR POSTCARDE GIVEN with a 6 mos. sub-
geription for 25¢ to largest and oldest 100-page monthly
on ing, Stamps, Posteards, Corlos, Minerals, Autographs,
Photographs, Helles and Old Books., Organ of the largest
Btamp, Cuorio, Posteards and Camera Clubs. Ads pay—1l¢

r word. Phil. West and Camera News, Huperior, Neh,
mple free. 2 Mos. trial, 10c. It's Nebraska's largest
maonthly.

SEND 15 eents for handsome get of Washington and
Jamestown post cards. You will be delighted. Ever ready
safety razor with 12 blades, #1.00; a Waterman 14 Kkt.
Eﬂ]ﬂ fountain pen, 95 cents. Money back if not satisfied.

R. Melton & Co., Washington, IN. C

PRINTING.

Al &S F LAddkd AL LVLE

ROV 4 4ULY

PUZZLES—S8tee]l, wond and wire, 45¢ worth pﬂutplzm
for 20¢ to introduee our list. Money back If not satls-
factory. Western Puzzle Co., 8t. Paul, Minn.

METAL INK, for writing with ordinary pen on bright
fron or steel. P{nkea o permanent letter and leaves sor-
face smooth, For marking mechanics’ tools, or any iron
or ateel article, It is invaloable. Ounee bottle, TSe: half
cunce, 40c; sample bottle, 15¢. Sample of writing free.
M. Jewett & Co., Cleveland, Ohio.

FORMULA for dry flre extinguisher.
effective than wet. Does not injure property,
J. G. F., Box 1383, Spokane, Wash,

CEMENTING metale upon glass, wood or marble: iron
upon iron, leather or stome. Directlons, 25¢ each. Address
10301 Popular Mechanies.

Cheap;  more
25c stamps.

POCKET WIHRELESS recelving apparatug, ‘This is a
remarkably small and light receiver, having been recently
condensed. It Is very convenlent to use while boating,
autoing, bicyeling, ete., or may be used In a regular re-
celving station. The ‘“Standard,"’ prepaid, $2.00, or the

Imperial," more sensitive, $2.50 prepald. Address In-
ternational Wirelesg Co., Hox 510, Lima, Ohlo.

o RECUT your old files with my cheap chemical formulas,
=hie Egilmr. Joo. Paddock, 165 Willlams Ave., Erooklyn,

N .

ONE HUNDRED viglting cards, 35c; 100 business cards,
in leather ease, G0¢; envelopes, 40c per 100. All kinds of
Frlntlng and embossing. Stamp for samples and prices.
1. 0. Graves, Fortville, Ind.

CEMENT

the best information on cement and
cement
oncrete,

IF YOU WANT
coicrete conatraetion subscribe for Comncrete, leadl
and concrete monthly., Bample copy, 10 cents.
135 Newherry Bldg., Detroft, Mich.

LAUNCH MACHINERY

EABY AND SAFE to operate,
Dependable apd economieal, therefore steam, Supplied by
Flash Tube Geperator to a compound engine. Nothing eom-
plicated. Nothing unocertain. Light welght and moderate

therefore NOT gasoline,

‘ photographs of the erowd, blows firecrackers, ete.

space. Kerosene fuel. Marine Irom Works, N. Halsted
Etatlon. Chieago. Tl
YULCANIZERS.
VULCANIZING done well and reasonably; f¢ a pound

paid for auto tires beyond repairs; repaired tireg for sale,
Vuleanlzers—we make a full line of the most improved
kindz. Single tobe anto tires, first guallty, 20x214, 80: 28215
£10; 28x3, $12; 30x3, $13; seconds, $2 less each; clincher
tires, 20 to 50 per cent off; blcycle tires, $§3 per pair.
Chas. E. Miller, Anderson, Ind.

MISCELLANEOUS.

NU-CELL, a preparation for renewing old dry batterles.
Large package, 10c i(no stamps). Address 2281, Popular
Mechanics, Chieago, IIl.

1.450 REGISTRATIONS of motor vehicles In Nebraska.
Name and address of owner, description of machine, mailed
on receipt of §1. Address SBecretary of State, Lincoln, Neb.

YOUR FORTUNE LIES IN YOUR HAND. Read your
future with my Fortunme Telling Chart. Send 10 cents for
one, NOW. J. Cecil Nuckols, Covington, Ky.

BOATE AND LAUNCHES—We bulld them. wW. 0.
Tobins, Bales Apent, Clinton, Mo.
KELLARS MAGIC POKER CARDS, 10c; Eagle magie

trick cards, 25c; both for 20c to Introduce oor puzzle list.
Western Puzzle Co., 5t. Paul, Minn.

I MAKE drawings and blue prints.

D. :
vliet, N. Y. Tappan, Water

PERISHABLE PAPER. writing paper that crombles to
dust. Ink that disappears in 30 days. Transfer fluld.
Engravings, deslgns, ete., transferred from prioted paper
to mote book or handkerchief. Dry battery renewer. Pen-
cils for writlng on glass and 75 others, all for 25 cts,
(silver). Box 12, 5t. Roek's, Quebes, Can.

BIG MONEY LECTURING on wireless telegraphy. [e-
markable typewritten lecture glven free 1n-|.'1tgl.'l|-a the most
beautiful lecturing outfit ever Takes wireless
6 lec-
tures pay for the whole outfit. Exhibited 1850 No. Clark
Bt., Chicago. Price only $100. Address A, E, Joerin, R.
410, 171 Washington St., Chicago.

devised.

WIRELESS TELEGRAPHY—Something new. Make FOUr
own Instruments. Imstroctions, with blue prints, for mak-
ing, sending and receiving apparatus sent on receipt of 25
cents (no stamps).  Address 7503, care Popolar Mechanics.

old dry batteries.
Address 10006, care

NEW-CELL, & preparation for renewin
Large package, 10c (no stamps).
Popular Mechanles,

FREE—Names and addressez of manufacturers In any
:_!m: of Inventlon. Address Willlams, 2341 N, Harding,
Chlcago.

WIRELESE TELEGRAPHY —The “Exceleo’™ detector,
most sensitive and reliable detector made. Will eateh
messages sent out from statlons several bundred miles
away. No battery required. Complete detector by mall,
postpald, $1.54. Descriptive circular free for stamp.
;.I;Ir{'ntx wanted. Vietor H. Langhter Co., Dept. E, Brhalla,

a8,

NHHLII'EI MI::A?;.‘ REMIIT.'T?EH—L blue print chart of the
MEASUFEMARIE O & Wor w : t for 10e.
Box 156, North Bend, Neb. W - S

OUR TREATISE—"Practical Methods of Hardening and
Tempering Steel,' by an expert toolmaker, with 22 years
of practical experience, will save you time, money and
worry, will Insure perfectly hardened and tempered tools.
Sent prepald for 20e. Write for partienlars, limax Pub-
lishing Co., 822 Mt. Vernon. Philadelphia. Pa.

MONEYMAKING FORMULAS—Six for ten cents In

gilver. Soap, toilet waters, rfumes and three winners.
H. C. Burns, 509 Third 8t., Niagara Falls, N, Y.

GALL STONES,

dangerous atioms avoided. Don't
guffer needlessly. Our combined treatment brings prompt
relief. Permanent cure %!arantee-d. Price, §5.00, express

— — T

WHEN YOU WANT ANYTHING

AND DON'T KNOW WHERE TO FIND IT

WRITE POPULAR MECHANICS

AGENTS

El:ipnl-:]. Booklet free. Crandall Eemedy Co., Fresno,
Here la & money for %
atirons. Enlm

o
ﬁ Bhoes for
gelf in every home

and lanndry. Hottest seller on the mirket. Agents are making
over §50.00 weekly. Get busy, Address

DEXTER SUPPLY CO., Dept. M, Caxton Bldg., Chicago

Please Mention Popular Mechanics



TYPE-WRITER—A regular $100 machine In first elass -

condition for $15. Taken on a debt. Address 0500, care

Popular Mechanles.

CIGAR BANDS—Imported direct from Europe; entlrely
diferent from American bands; 3,000 kinds, all new,
stamped with real gold, beautifully colored. Samples, 16
cents, or 40 centz per 100 (no doplicates), postpaid, includ-
ing Mlustrated catalogoe on &n!ﬂuluﬂnl plate making,
Order quick. Natlonal Selling s Allentown, Pa.

AMBER EMBROCATION—A epecinlty for rheuomatism,
lnmbago and stiff jolnts. Never known to fail. G0e and
§1.00 per bottle. Amber Embrocation Co., Highland St.,
Dorchester, Mass.

ELECTRICAL NOVELTIES AND SUPPLIES at whole-
gale prices to anyone. Large catalogoe free. Agents
wanted. 1llinols Electrleal Works, Kewanee, 111,

MACHINIST AND DRAFTSMAN'S TABLE, U. 8. stamd-
ard, #team, gas and water {Iip& tapping slzes. Flve cenis
in stamps. E. E. Meyer, Allegheny, I'a.

LAND FOR BALE

TEXAS 18 BOOMING—FIne farming lands in the Texas
panhandle, at from $I1Z.00 to F20.00 per acre, and in
other portlons of North Texas, at from $18.00 to $25.00
Egr acre are bargains at present low prices. Values are

und to Incresse. Address Texas Farm Land Co., 277
Dearborn 8t., Chicago, Il

TOO LATE TO CLASSIFY

GAB AND ELECTRIC FIXTURES at wholesale prices
to the publie. Write for catalog sheets. Mentlon if gas
only or comhbinatlon gaa and electric wanted. Western
Chandelfer Co., Mail Order Dept., 19 West Lake St., Chi-
cago.

FOR BALE—I1804 Indian Motocyele with cyclometer amnd
separate geoerator headlight. Has only been ridden 350
milez and |8 as good 88 when it came from the factory.
Have been prevented from riding It by sickness and for
this reason am sellilng It. Price $1560. Send bank draft
for $25 asg guarantee of the freight both ways and [ will
ship the machine by frelght with bl of lading attached
to gight draft for balance. Reference, Bank of Gage,
Okla, Dr. G. E. Irvin, Gage, Okla.

FOR SALE—2 cylinder 8 h. p. Orient Buckboard fitted
with G. & J. clincher tires and 14 In. steering wheel with
spark and throtitle levers above It. Cost new, 2 months
agn, with extras, $50d. Price §400, £50 with order, sight
for balance with bill of lading. Heference, any bank or
banker of this place. Halph orkman, Woodward, Okla.

FOR BALE—Cryelopedia of Architecture. Ten vwolumes.
First clags econdition. Worth $60.00. Leaving elty, will
gell for $12.00. Address K. 0. M., Box 425, Chicago.

MANUFACTURERS—Have you any artieles which we
can sell in our mail order business? Ladies’ articles wanted
especially. Send sample, if convenient, otherwise deserip-
tlon or clrecular, with your lowest cash wlth order quantity
prices. Our yeare of experience will make your article a
winner if your prices are right. Acme Mfg. Co., Dept. D..
Cineinnatl, O,

OPEN A MIRROR FACTORY; THERE'S MONEY IN IT
—4¢ hrings booklet; testimonials and full particolars, oone
without; $5 to $25 day sure; start NOW. Hulllnger's
Mirror 8chool, Francesville, Ind.

STEEL RAILS—AIl sections New and Relaying. In
stock for lmmediate shipment. Halls cut to lepgth. M.
K. Frank, Frick bldg., ttsburg, Pa.

TrainlLoad of Books

¥Books to be closed oat at than paper
printing. Binding :[':':e.a o e -

H National Book Cone Cash ;
Failed oS, Suh Borer
I bought entire stock of three of these Big Bankrupt

Book Houses and a big lotof the other. Iam closing
now at lle to 60c on the dollar, e

——Sample Prices
Late copyright books, were §1.060. My price iS¢,
éil:}hﬂ::fu Tha Prnlt-pﬁmr. The l.l-‘llt]l::rllil.ﬂ.
aos Cennan, Richard Carvel. Hundred
ul!;:nm lll Ii;:;m 88 to 4Re. g i
crelopedis Britannica, half morocco binding
1nhm::Munl t.;ﬁri;.-.u[lm;.:unulm;F My price $7.76, !
akkens i plete orks, 106 wvols., regular]
$15.00. My price $3.75 ol

Iom closing oot ni less than half price the fel-
lowing complets works in half morogeo bindings:
—Dickens, Thackeray, Balzac, Bcott, Irving,
IHﬂ;u.ﬂEu]m. l:‘.nrilyﬁ_l:: i".lzi_ Cooper, DaFoa, Flald-
ing, Hawthorne, de, Ruskin, Bmollett,
(ibbon, Guiot, Gresn, Shakespears, ete.

Millione of books, thoosands of titles, Chance
of & lifetimo t0 pet almost any book at & discount
of from 50 to 80 per cent from regular price while
stick laste.

Books Shipped on Approval
suhjoct to examination in yoor own home before paying. Every book
%Jl..rmhud vew and satisfactory, or subject to al my expense.

rite for my big Free Bargain List of this stock fore ordering.

It costs nothing. Will save you money. Postal eard will bring it

DAVID B. CLARKSON, The Book Broker,
1082 Bosch Bldg.. Chicazo.

LEARN to MOUNT BIRDS and ANIME

€ can teach you by mail at bome during
¥our apare hours to stuif and mount all kinds
of birds, animnls, game heads, eto, Also tan
sking and make rugs. He your own taxider-
mist. Decorate your home with your beautilul
trophies; become a professional taxidermist
and earn big income, Quickly learned by men
and woméen. Thoosands of successfulstudenta,
Girent Book “How to Learn to Mount Birds
and Animals’” sent FREE. Writa now, today.
N, W, School of Tazidermy, Box G5B, (hmaba, N

Fifty answers In one week from all over the country to
a classified ad In Popular Mechanies. That is cummu:;!.

Electrical Supplies
’I For the Amateur

Lowest prices 1 Send Stamp for Catalogue

THE BRIDMAR CO., Chicago, Ill.

SCRIPPS

The most trustworthy of 4-cyela Ma
engines, and the ON L‘Ir strictly hl§h$
engineg selling at & ressonable price. Un-
usually simples, mocranking, ecomomical,
Liandsomely finished linder, &-10 H, P,
d-cylinder, 15-20 H, P rite for calalog,

Scrippe Motor Co.,
602 Trumhuﬁ Ave., 'ﬂn‘i‘mﬂ. Mich,

BEHIND THE BCENEE WITH THE MEDIUMS —RBy
Davld F. Abbott. Cloth, gilt top; 328 pp. Price, $1.50.
The Open Court Publishing Co., Chicago. Mediums have
long succeeded In keeplng thelr secréets out of print and
away from the public, but the most valuable secrets of
medlumistle work are revealed In this book. The aunthor
{g a practical performer himself—but not & medium, aod
some of the secrets he reveals were purchased at exorbi-
tant prices. The honest spiritualist will welcome the
work because fta alm I8 to expose the maglelan and
charlatan. Some of these secrets have sold as high as
£250, and the sum total of all contained In the volume s
estimated at many hundreds. .

HANDBOOE OF FRACTICAL MECHANICE.—By Charles
H. Saunders. Pocket size. Prlee, poatpald (leatber, with
flap), $1.25. Charles H. Saunders, Boston Mass, A work
for use In the shop and draughting. Containg tables, rules
and formnlae, eolutions of practical problems by simple
and quick methods.

The Classified Rate in Popular Mechanics i —
bt three cents per . . R ST O

word
IT PAYS BIG F -
et Motion Pictures

Y as our in-

Outfits wlﬁh;m

| Fostera,stc. Humorous dramas brimful
gy of fun, travel, history, religion, temperance

work and so iMustrated. eman canda i,
I local
Asanih Spportuity i 2y oy o

gchool houses, lod alls, th g s

Profits $10 to over $100 per night.  Others

do it, why not you? It's easy; write to us
we'll tell you how,

: and
ARUSEMENT SUPELY 0., 471 Chemical Bank Bidg., Chicage

Please Mention Popular Mechanics
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GLASSES ARE NEEDLESS

in most cases. Forweak eyes they are crutches—not a cure.
For discased eves they are useless. Only a gentle medi-
f.'f_l]'tfd massage can strengthen weak eyes and cure optical
diseases. The

NATURAL SIGHT RESTORER

applies a Bonthing, strengthening treatment that is healing
but harmless: gently excrcises the proper muscles and
makes weak eyes strong by proper massage. Brings eye-
health by aiding nature. Yo o old treated at home and
normal cre-s‘ilht secured for the cost of & pair of glasses.
Don't wear “specks,” but write today for our free illus-
trated book. If we can't holp you, we will say so.

The Natural Sight Restorer Co.
104 Broadway i Detroit, Michigan

BY THE

BROOKS SYSTEM &

0f Full Size Pstterns and llustrated Instructions

¥ou need no tool caperience—nn previous of boats. Our

ig fres catabog gives hundreds of testimonals— how a profit-
alila boat building business may be established. Sond for it. Wo selt
knock-down fraomes with patierns to finish for less than it costs oth-
ers bo manufacture. 21,311 inexperienced people built brats b th_
Brooks System last year. Why oot youal
Gxrrsraction Guanasreen of Moxzr Rermioen

BROOKS BOAT MFG.C

L]
SREaATONS OF el PATTERY B STEM OF 88T BT
471 SHIP 6T. SAGINAW MICH.U.S.A.

Build This Boat Yourself |
with Ploneer Perfect Frames, the only feames having ribs bent
toexact shape, selk up, trued, tested and beveled for

Jdanking — by skilled boat-builders - before  being
{;nw'ku*li down for shipiment to you,
Ploneer Perfect Frames spve all the hard work and two=

thirds the boat-ballder’s price for a similar, complete boat,

RPemember, with Ploneer Fraapes we furnish abaolutely
FREE, plank patterns and full instructions for.cd mpletlng,

1|1-.|].-r_-,.;.|-.i~ Frames TODAY. on the Easy Payment | Yon Sa'ft % the Cost
plan: zee for yourself the stmplivity of the Ploneer Systenl. By potting together and finishing it at
1f vou haven't thne or Cannot et materinl conveniently home. We furnish it—art and mission de-
complete your boat yoursclf, write nes for Planking, Decking, . slgne—heavy rolid enk—avery piece thed
Fittings, Engine, ete.  All parts Just as p rfeet and low-priced | and smoothed—includes stain and fastens

g onr Frames. ings. You save % mannfacturing cost —3

ek e T -  Waay P e AT ¥ > froight and all dealors” profits.

By geenring your Frames on the Fasy Pavment plan yon the freig ; . "
pay for your boat as yon bulld it. I Ploneer Frames weren 't m:‘?“:u*;}-:m amm‘- fmrff]“; :hpml.; .
perfect in every detail we couldu’t afford to make this Ib- : ! - i eatherette, {8

’ : #1.50. Particulars of other pioces
eral offer. somt on reguest.

- %
Write TODAY for FREE book telling how to bnild yoor hoat from e T
Plonesr Porfost Framee, Planking, ele., or from Plongar full-site paiterns BR K m
of every part. Or, send 250, Tor Hd-page hont-ballder's book, aver K ., e A
illustrations, and everything sbout bopls, engines, ot Money back if ORCINATORS OF THE K. D JYSTEM OF NOME FLRKIIRMNG.

not satisfied, ; = 110 SHIP ST. SAGINAW MICH.US.A.
The Pioneer Boat & Pattern Co. Wnarf 115, Bay City, Mich. |

] STOP FALLING

H A l CONSULT ME BEFORE
IT IS TOO LATE

There is but one way to tell the reason of baldness and falling
hair and thatis by & microseopic examination of the bair. The par-
ticular disense with which your scalp is afflicted must be known be-
foreit can beintelligently treated. The use of desndruff curesand
hair tonies, without kinowing the specific cause of your disease, is like
taging medicine without knowing what vou are trying to cure. Send
a few fallen hairs from your somhbings to Prof. J. H. Austin, the
eelebrated Bacteriologist. who will send you, absolutely free,a
diagnosis of your case, a booklet on care of the hair and sealp, and a
gample box of the remedy which he will prepare specially for you.
Enclose 2¢ postage and write to-day

I N ot T S L Ry T PRy & e . m. . e rFreEEFF P PL.T.Y BEF B




AUTOGENOUS WELDING

EPURITE PROCESS

IPATIHTED"

EASY EFFECTIVE ECONOMICAL
INDUSTRIAL OXYGEN CO., Hanover Bank Building, New York

with power users are all of the direct
kind.

Is it reliable?

Can anybody run it?

Is the running cost low?

Is it safe?

Is it adapted to your purposes?
These questions are all satisfactorily answered in the |

I. H. C. Gasoline Englnes

They are built on correct mechanical principles and only the highest grade mate-
rial and thoroughly skilled workmanship are used in their making.

They can be depended upon to respond promptly, with abundant power, whenever
call is made on them. A combination of efficiency, dependableness and durability that
is found in engines of no other make.

Made in the following sizes:

'V'ERTH.'-&L. 4 Iﬂd 3=H, Pt

Call on the local International agent or write the office for catalog.

__ International Harvester Company of America, 7Q Monroe St., Chicago, U. S. A.

{Incorporated)




ical Goods

| Whether you buy “Mesco™ guality Electrical poodsl
from your loeal dealer or dieeet £iom thie mianig-
Tacturers” commplete stock makes no differencs to
uz, bt YOU save alwnt s in eost or renswals,
of hoth—Be sire, then Lo get SMesen™ cpuality
goods—that lasting guailty--those real vialoes,

Look at these, pickod from ove latost Catalog, No. 22 P
A We make the preces  hecanse we mske the Km‘_
' Mascn " Drey Hattery—2Lad (for bolls; ste) - .1
Hed =l Lr!.' Hi'.ﬁl.tﬁf, = Fh%xl for iﬂl:liliﬁl'.l. . i
Iron Box Ball — fancy gong-—(seq qut) « ] Il
tetn Hotlory Motor-—irimt on 1 Dry Cell} -

“hnti-Doe™ Medical Apparatos—ises gol) - -
fuhort Line™ Hittere Fhone - ke eut) -
Y Mesco " Jump Sparck Codl—josk for circularg «
We maka nnd carey in stock *° Somiething
Flectrienl for Everylody " —Write for Caia-
Tog 23 P.A. (14l pages pocket slze—700
ithetrations — lowest  prices,)  Ment'on
" Popular Merhanies "

Adidress nosrest hodse,

Manhattan Clectrical Supply Company '
17 Park P, 188 Fifth Avenua %
NEW YORK CHICAGO

Utica Giant Button’s Plier

The strongest, the handiest, the most
powerful and the easiest cut-

ting tool of its kind.

Can be used as a pipe grip, a flat-nose
plier, and a wire cutter. It hes four
wire cutters, two of which are so
designed that the wire is held be-
tween the jaws after cutting,

A Handy

Plier

That TOOLS
Everyone OF QUALITY
Should ARE STAMPED
Have

Only the genuine
bear this mark. It's
a guarantee of quality

Woeite for T Polpixfry

il CAentontiig

UTICA DROP FORGE & TOOL CO.

73 Genesee Street, T UTICA, N. Y.

Hot Weather Comfort

May be easily obtained hy screwing
o any handy water favcet in your
ball, kitchen or bedroom

Warner Liltle
Breezer Waler Fan.

This is run by the water
from any regular faucet
and revolves as fast as
5,000 revolutions per minute,
creating a delightful, cooling and
penetrating current of air which =
may be thrown in any direction. The
*Little Breezer™ costs nothing to operate,
never gets out of order and will make the heat
bearable wherever used. Furthermore, it is
'tjhe lowe;t priced good cooling fan ever pro-
uced. rice complete, ready to
attach to faucet, only . ., ., . $3-00
We ship at once,
Remit by check or money order to

/i~ _ Warner
i Motor Co.

/
4 Inc.

Dept. |4, Flatiron Bldg.
New York City

HOW TO RUN AN AUTO

Are you Interested In
Automaobiles?

If you are, an carly purchase of
T 10T edition of ' Hopass' Seir
Proriiies Veomies'™ will prove o
Fiel bnvestarong

This-work is now the npospied
standnrd on the practien] chre i
wanagement of motor oars—dx-
Plaiming tha [||':|||.|'.'|-ieu of  ooipps
struciion and operation in s clear
and helpful way, aod fully illus-
trnded with uny dinproamis oo
drawings,

The presental jon of suhfects lsas
Bigan  debar i foned Ly eofistderat jon
of the needs of the oan ehind
the wihieol It Is clear nnd con-
rigs in ils tramiment, and compra-
hensilile to the most inexperiencol
nutomohilist, at the -atie e 1t
e sdn fhsrsueh that the expert will
lonrn imisch fooin T8 pages,

This geed ok will b sent to
oy mldeess in the waorld,
et pnid, upon recoipt of

two dobinrs, or if desir- Ty
ed, will be sant on & ade
npproval to be paiid ‘Ft:ﬂ‘ :
Foor mftor exnii- e I
Bl iy \_'

Contuins G608 pages,
over 400 dingrans
nnd illustralions,
printed om  fina
Paper; sizg 3338
inchie=, with goner-
ously gossd inding.
Highly endorsed,




