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Placing the Steel Girder Which First Connects the Mighty Span-=The
WorKmen are 250 Feet above the Water--Only Structure of its Hindon

this Continent--5ee Page 1006.

UNDER-WATER ARMOR FOR BATTLESHIPS-See Pages 115-18
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It is not surprising that the " OTTO"™ was awarded the Gold Medal at Bt. Lounis, In fact it has never failed to take frs
prize wharever exhibited. Below is u list of thu “OTTO" trinmphs in America:

Philadelphia Centennial, 1878

MNew ¥York, 1880

Cincinnati, 1880

New York, 1881

Louisville, 1883

Ban Francisco, 1884

Iiew Tork, 18856

New Orlsans, 18805

Buffalo (Pan-American), 1801

THE OTTO GAS ENGINE WORHKS, Philadelphia, Pa.

CHICAGO: 360 Dearborn Street MINNEAPOLIS: 318 3d Street OMAHA: 1108 Farnam Street
LALTTTIIITITTITINEILLLIITITLAAATAALIEATALLARALALLLLAAALARARALAARRIAALRAAAA LA LAY \

The “OTTO” Still in the Lead

Chioage World's Fair, 1883
Atlanta, 1885

Hew York, 1808
Nashvills, 1896

MNew York, 1887

Cmaha, 18688

Omaha, 1888
Philadelphia, 1880

8t, Louis {Louisana Purchase
Exposition) 1804

No engine eould be uniformly lnunuﬂi‘ul without desarving it.

THE “RELIABLE ROUND TRACK
DOOR HANGER”

A
MILLSTONE

ABOUT

You knew how the old-fashioned Door-Hanger sticks
Ours Wil N¥ot Bind
Ours Cannot be Derailed

Let Us Tell You About It

WRITE FOR CATALOG AND PRICES
ALLITH MANUFACTURING CO.

120 South Green Street, Chicago

THE

NECK

Lack of special training is the " millstons
about the neck " of most men and women in
poor paying positions. It holds them back
while others go ahead. It handicaps them
everywhere. The International Correspond-
ence Schools’ system of training by mail will
enable you to throw off the burden. By this
means you can rise to one of the higher posi-
tions im your present trade or profession.
You can qgualify for a more congenial occu-
pation and better salary. We have helped
thousands of others,. We can help you.
Decide today to better your condition.

We teach Engineering in all its branches:
Architecture : echanical Drafting; Ad Wri.-
ting; Shnw-Cnrd. Writing ; Window D:rtnln
Ilnstrati Ornamenta Dﬂlfmng,
keeping: tennguphr Etc.

Write today, stating which Course inter-
#ats yoi.

International Correspondence Schools
Box 872, Scrantom, Pa.

| |

1339 Michigan Blvd. Chicago, I11., U. §. A" |

MOTOR CASTINGS

31-:2 H. P. water-cooled single cylinder : : $ 25.00 2 H. P. air-cooled single cylinder : : : : $1L.00

7 H. P, o “ double cylinder opposed 40.00 3 H.P. » o . 2] e 1ot o1 16,00 |
| 25H. P, o “ four cylinder upright : 100.00 S5SH.P. » *“  double cylinder upright : 35.00
11.2 H. P. air-cooled single cylinder : : 900 THP * L e L “ ¢ ¢ 40,00

7 H. P. air-cooled double cylinder opposed : : : $40.00 |

Prompt delivery. Sesnd 5c. for our 90-page catalogus |

THE AUTOMOBILE SUPPLY CO. !




POPULAR MECHANICS

U Written So You Can Understand 1t.*

A Monthly Mogazine,
PUE. BEY POPULAR MECHANICE O0.
Eastera Ofea:

116 Nussan Street, New York,

JOUHNAL BUILDING

CHICAGO
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Foreign Countries §1.50
Entored at the Chicago Postofics ns
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rRUBBER AS AN INVESTMENT

iz sure to vield large returms. The owner of a bearing robber orchard recently re-
fused $1,200.00 per acre for it. Had you been in his place you would have done tha
same, for it Is worth more.

WE ARE PLANTING RUBBER

which in a few years will be worth the price above quoted, but which you can now -
purchase for less than one-fifth that amount, per acre. I¥# not such an investment
worth while?

Meanwhile yvour money is not idle, but earning a larger rate of interest than

your savings account. We have just paid

DIVIDENDS OF 8 %%

to our investors, earned from side crops. DBesides rubber, we are planting and rals-
iﬂ‘ HUugar-Ccane, CABRAYH, Oranges, hﬂK! amd cattle.

Our dividends will become larger anngally untll rubber comes into bearing, when
the}r will amount to 50 per cent or over.

To plant the remainder of our 6,000 acres we are offering Plantation Certificates
on terms within reach of all. The proposition is absolutely safe. It iz being man-
aged by men of experience and abllity. Remember, we don't want your money until
¥ou are satisfled that our propositlon is genuine, Don't fall to WRITE NOW for our
illustrated llterature. It costs you nothing.

PAN-AMERICAN PLANTERS C0., 153 LaSalle St., Chicago

; ; . g

If You Like “Pop.” Why Not Send it to a Friend £

FOR ONE YEAR? é

Caannot fail to please any man and Fill in address and mail E

will please him for twelve months with One Dollar at our risk.
POPULAR MECHANICS, Journal Building, Chicago E ' l
Send your Magazine one year, commencing with the month of E '
z

ments of

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




Continue Your Education - Home

BY A SHORT STUDY OF OUR SELF-EDUCATIONAL BOOKS

These perfectly compiled and arranged volumes are full of mental stimulus and practical helps for the

young man desirlng to become expert Iin his particular profession.
inz them scientifically accurate in statement and yet devoid of all technicalities throughout.

can understand them.

P

"‘"1._.'_._ s,

Modern Carpentry, by Fred T. Hodgsan, 2568 pages,
250 {llustrations, cloth binding. Price §1.00

Practical Uses of the Steel Square, by Fred T.
Hodgson, two volumes, 660 pages, 00 illustrations,
e¢loth binding. Price £2.00.

Modern Estimator and Contractors® Guide, by Fred
T, Hodgson, 250 pages, fully illustrated, cloth bind-
ing. Price $1.50.

Hodgson's New Hardwood Finishing, by Fred T.
Hodgson, 320 pages, fully illustrated, cloth binding.
Price $1.00,

Common Sense Stair Boilding and Handrailing, by
Fred T. Hodgson, 256 pages, 239 illustrations, cloth
binding. Price $1.00.

Bullders® Architectural Drawing, Self-Tanght, by Fred
T. Hodgson, fully illustrated, 14 double plates, cloth
binding. Price $2.00.

Swingle's Handbook for Steam Englmru and Electri-
clans, by C. F. Bwingle, M. E.. 600 pages, hundreds
of fine engravings, bound in full leather. Price $2.50,

Modern Wiring, Diagrams and Descriptions, by H. C,
Horstman and V. H. Tousley, 160 pages, 200 illustra=
tions, leather binding. Price $1.50.

Electriclty Made Simple;, by Clark C. Haskins, 220

"LEARN LAW AT HOME

Theory and Practice combined.
hooklet of testimonials sent FREE.

few houars'

SPECIAL

They are written by practieal men, mak-
Even a child

it gl ekl sy

pagea, 100 illustrations, eloth binding. Price §1.00.

Dynama Tending for Engineers, by H. €. Horstman
and V. H. Tousley 250 pages, 100 illustrations, cloth
binding. Price $1.50.

Easy Flectrical Experiments, by L. P. Dickinson, 250
pages, 200 illustrations, cloth binding. Price $1.00

Practical Telephone Handbook, by T. 8. Baldwln, 200
pages, fully illustrated. Price $1.00.

Telegraphy BSelf-Taught, by Theodore A, Edison, M.
A.. Instructor at American Bchool of Telegraphy,
fully illustrated, cloth binding. Price $1.00.

Farm Engines and How to Hon Them, by James H.
Stephenson and other experts, 220 pages, 76 fliustra-
tiomg, Price $1.00.

Modern Alr Brake Practice, by Frank H.
302 pages, fully (llustrated. Price $1.50.

Modern Blacksmithing, Horseshoeing and W Mak-
ing, by J. G. Holmstom, 200 pages, fully {llustrated,
Price $1.00.

Book-Keeping Self-Taught, by P. C. Goodwin, cloth
binding. Price §1.00.
Pictore Making, by T. 8. Baldwin,

cloth binding. Price §$1.26.

Dukesmith,

fully illustrated,

By the aid of our HOME LAW SCHOOL BEERIES, which requires only a
study occasionally;
Approved by Bench, Bar and thousands of sueccesaful students. Write for
OFFER NOW

will prepare for the Bar In any BStats;

IN FORCE. Your money refunded without

question, If within five days after the receipt of any volumes you are dissatisfled with them. ADDRESS

FREDERICK J. DRAKE & COMPANY

Publishers of Belf-Educational
Books for Home Study.

Nos. 21i-213 East Madison Street, Chicago

Please mentlon Popular Mechanies  when orderiug Catalogues IFree,



_§_U_CC=E__S_S FOR YOU
§°UT_HWE§1:

F' your ambition is to be free--to run your
own shop, cultivate your own land,

manage your own store--you should in-

vestigate the unequaled opportunities existing

in the Southwest.

Thousands have located there the past year,
they are succeeding and building independ-

ence for themselves, their sons and daughters.

Villages are becoming towns, and towns
cities, as the vacant lands are occupied and

brought under cultivation. Grasp the op-
pnrtunit}f NoOw.
We can tell you where the openings are,

and otherwise assist you.
Full details about the greatly reduced rates
in effect, and free booklets on request.

Cut off ac this line, sign and mark with an (X) the booklets you wish. We will send
you more than one if you wish them,

ARKANSAS N S NEW MEXICO e -MISSOURI

L --OKLAHOMA — - BUSINESS
OPENINGS

%

RockIsland
LSyslem JOHN SEBASTIAN,

FPass. Traffic Mgr. RocK Island System. Chicago, I11.

\__/

b



Real Estate Mortgages at 0%

Savings DEPosiTs AT 3%

GOVERNMENT BONDS AT 20/0

ARE SAFE, BUT YOUR INCOME FROM THEM WILL
NOT_ADD MATERIALLY TO YOUR WEALTH

A——

Your Investment
SHOULD BE PROFITABLE

A Mining Investment, if a successful one, yields larger
Profits on the money invested than any other & & @

|
§
§
|
:

HE Stock of THE NORTH AMERICAN EXPLOITA-
TION COMPANY offers the opportunity for large
profits that you are seeking. This Company’s

holdings are large and wvaluable. Its seven properties
are developed and producing mines. Five are equipped
with mills and redoction plants. Over $1.250,000 was
originally pald for the properties and over $700,000 has
been expended in thelr development and equipment.
There are aver 75,000 tons of ore now in sight worth
over $1,500,000. Tts combined earning capacity permits
of large and eontinuovs dividends, Its “Eggs are not
in a single basket” It is not a question of “Will it
pay?" but, “How much?

=
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IT SHOULD ALSO BE SAFE

Every purchaser of the Treasury Stock of the Company, receives, to the
extent of his investment, a FIRST LIEN GOLD BOND, bearing 6 per cent
gunaranteed interest, payable on or before & ¥years, secured by the entire
azscts of the Company—this makes your Investment safe, besides effecting
the return of your money within a brief period, and leaving the stock you
hold, as a bonus.

The first allotment of Treasury Stock iz now offered for subseription
at a special “organization” price, For Prospectus, Copy of Bond and full
particulars, address,

THE WESTERN TRUST & GUARANTEE CO.

FISCAL AGENTS
New York Life Bldg. . CHICAGO, ILL.

This One

LM

S880-J1T-PEWT
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is made from
M Patents than from
any other class of

Investments. . .

IF YOU HAVE A GOOD INVENTION
SUC ESS SUR BACKED BY A STRONG PATENT
AND BUSINESS ABILITY.

THE FIRST STEP

If you have made an invention and contemplate applying for a patent, the first
point is to learn whether your idea is new and patentable. Do not depend on the fact
that you or your friends have never seen anything of the kind. Send us a pencil
drawing, showing plainly your invention, and write out a description of its con-
gtruction and operation, as well as you can. If you have a model, gend it instead of the
drawing. We will compare your sketeh or model with all patents issued in the United
States for inventions resembling yours, and for Inventions in which similar mechanical
construetions or prineciples are used. If a patent is found for an invention exactly
like or closely resembling wour idea, we will send you a copy of such a patent
If nothing is disecovered to prevent getting a patent for your invention we will so
advise you.

The charge for this service, unless otherwize agreed unpon by special arrangement,
iz five dollars. Thig examination is an important step in connection with every
patent application and requires great care and skill. An incompetent attorney may
overlook a patent which closely resembles or completely anticipates your invention, or
he may not know where to look. A dishonest attorney will purpesely fail to find an
anticipating patent in order that he may get the fee for preparing the application.
The inventor is the loser in either case,

WHAT A PATENT COSTS —
Opinion as to novelty and patentability of an inven affer thorough exami
ool el respnag e ﬂm’f s s i T
Preparing official drawing—one sheet........... PP X 1|
Preparing Oath, Petition, Specification andﬂlatm: L PRI gE. || | |
First Government Fee ...... ......... e e e v 1500
Prosecuting application forpatent..........ooonuiiiiiiinn. ciiaiessss 10.00
Total cost of a jon, first Government fee, official g:panng
¢ mdprmf:pthﬁc:;ppﬂmt&mﬁoln Patent tﬂﬁtlzcm :.'Ira.w]n g.pi' ........ a. I? PEP'HS 45.00
Within six months aftcrlh:appﬁcatmn has been a.[[nw-r,d, tht Gn-vemmmt clntgu a
final fee of. i insiiaiiiiaia enssinsins SO0
Thus the total cost of a patentfnrasimpleinmtmum 65.!]0'

Intricate inventions cost more to patent, but we will state the exact cost in
advance in each case. We assist our clients in selling and promoting their patents
without advance charges.

— — —
_— — ——— _—

POPULAR MECHANICS PATENT BUREAU

Main Office: Journal Building, Chicago, Illinois
Associate Offices: WASHINGTON, D. C., LONDON, BERLIN and other large cities.

—




BOUND BOOKS AT SHEET PRICE

HIST : I ; Hje

Lo B THE WLt T

EWoRLE Bwog iWoRLD Fw
e e —t =

PATH [:RIDPATH
. '_'!: :

Books are Royal Octavo—About 11 inches tall

-2 PRICE RIDPATH’S 1-2 PrICE
History of the World

We guarantee the volumes perfect in every way—except
the color of the leather on the backs varies a trifle—the shade on a few of the

volumes being a little lighter than the others. The difference would scarcely be
noticeable to one outside of the book trade. We'll send the books to vou
on 5 days’ approval. Vou'll find them satisfactory ; if not, return them at
our expense—nothing fairer—you see and know just what you are getting,.
There are less than 20 of these sets, and rather than rebind such a small lot we prefer to

send them to you on approval, and at almost half price—about what they would be
worth to us with the covers torn off —and on payments of only $2 a month,

Much Money Saved if You Answer Quickly
These are just as good as are sold :
REGULAR PRICE, . $66.00
OUR SPECIAL PRICE, 39.00
You save $27.00 if you send coupon at once,
If you'd like to possess the only world’s history that reads like a story
book—yet is recognized by such men as President Roosevelt, Judge

Parker, Dr, Cuyler, Bishop Vincent, and thousands more, as a standard
authority and the greatest historical reference work in existence—

The Riverside
Publishing Cuo.,

24 Dearborn FH“
CHICAGO, ILL.

<)

Flease pend me for in- o

eetion and on agproval,
eharges propald, one sed
RIDPATH'S HISTORY OF
THE WORLD, 0 vols , Haif Mo-
roceo binding. 1f1 like vhem
T will pay you §1.00 in & days and
#2.00 per month thereafter for |9
monile, If 1 do noteonclude to keap
the set 1 will retorn it to you in ona
weak at your expense without further
obligation on my park.

send coupon TODAY. Ridpath will interest and instruct you. You
Need It. This is your chance to secure one of the slightly mis-
% matched sets at very much less than the subscription price. —
Ridpath’s History of the World is a great big set of nine royal

» octavo volumes, with 4,000 illustrations and many maps and
color plates, You pay only $1 down if you keep them, The
complete set is sent at once, The rest you asa}r in monthly

a

B PRERIREAL b EHEANRChoOm G5 S ol € S
B crteres oo THE RIVERSIDE PUBLISHING CO.,

OCEUPMION. +rvesveeenme e e seeoessssrememmnes . 204 Dearborn St., CHICAGO, ILL.
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— Have You Ever Considered the

(C—— Practical Results

- of a Savings Account in

| | THE SAVINGS DEPARTMENT
Peabody, | - |
HE NORTHERN TRUST

Houghteling COMPANYYYBANK

SOUTHEAST COR LASALLE AND ADAMS STS. CHICAGO
& Co.

§322 First National Bank Building F CGMFUTATIUNS A
CHICAGO ACCUMULATIONS OF MONTHLY
. SAVINGS DEPOSITS

OF ONE TO TWENTY DOLLARS IN ONE TO FIVE YEARS, WHEN
INTEREST IS COMPOUNDED SEMI-ANNUALLY AT 3% PER ANNUM

CAPITAL51.000000-SURPLUS 31,000,000

Offer an unusually choice list
—of high-grade——o E"{,’:gm‘,{ 1 Year |2 Years| 3 Years | 4 Years | § Yoars

@1 12.19 | 24.75| 37.67| 5100] 6472
82 24.39 | 49.50 | 75.37 | 102.03| 129.49
83 36.58 | 74.25|113.08 | 15306 194.26
B d & Chi | B4 | 4878 99.01 | 150.79 | 204 11| 259.06
onas Ca,go : ®6 | 60.97 | 123.78 | 188.47 | 255.13] 323 81

- 86 | 73.17 | 148.54 | 226.20 | 306.19| 388.62

’ 87 | 85.35 | 173.29 [ 263.90 | 357.22| 45337
tY Ortgages | 88 | 97.56 | 198.06 | 301.60 | 408.26| 518.15

89 | 109.75 | 222.81 | 339.28 | 459.28| 582.91

810 | 121.95 | 247.57 | 376.99 | 510.33| 647.70

| 811 |134.14 | 272.33 | 414.70 | 561.37| 712.47
812 | 146.34 | 297.10 [ 452.43 | 612.43| 777.28

in convenient denominations | $13 | 158.53 | 321.85 (490 11 | 663.47| B42.06

; 814 | 170.73 [ 346.62 | 527.82 | 714.49| 906.81
of $500, $1000 and up, netting | 816 | 182.92 | 371.37 | 565.51 | 765.52| 971.57
from 4 per cent. to 6 per cent., | 816 | 195.12 | 396.13 | 603,22 | B16.58 | 1036.38

g | 817 | 207.31 | 420.90 | 640,93 | 867.61 110114
and on account of their conser- 818 | 219.51 | 445.65 | 678.62 | 918.64 | 1165.91

vative and non-speculative char- . 819 | 231.70 | 470.41 | 716.33 | 969.70 | 1230.70
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Locomotive Without Fire or Water

Would MaKe Crossing the Continent Without Stop-
ping Possible.

A locomotive without water, fire or
smoke, unencumbered by the five tons of
coal and 7,000 gallons of water usually ear-
ried by the steam engine; drawing no ten-
der, but provided instead with an engine for
cenerating electricity: a elean, strong pow-
erful engine drawing a 2,000-ton train and

energy produced passes up the smokestack,
4 per cent goes to the beilers, and 2% per
cent only to the driving wheels. A writer
in one of our daily papers states:

“Driving wheels can be made just so large
and no larger. Connecting rods can be
made just so long and no longer. If the

vourisdy of The Munufietarr's  (Leurd

The Dream of Modern Tractions:Showing Interior of Locomotive.

gpecding across the continent from New
Yourk to San Francisco, without stop or de-
ay, and at the average rate of 100 miles
per hour—this is a dream of modern trac-
titn, worked out theoretically with mathe.
matieal precision, now being construocted
for the Southern Pacifie Railrond and soon
to be put to the practical test of a long
trial run.

It is generally accepted by railroad man-
agers that the limit has been reached in
steam locomotive construction. One axiom
in this line has been “a poumd of weight to

carry a pound of welght.,” Locomotives have
" gained 100,000 pounds in weight in the last
five years, and tender capacity has been in-
creased aceordingly. Of the fuel consumed
by the steam locometive 96 per cent of the

driving wheels are giant affairs it means a
tremendous weight to the machine that
must come on the tracks in a comparatively
small space. There is one way to “spread
the weight,! and that is to have longer con-
necting rods. But here a difficulty is en-
countered. Tractive power necessary for
high speed or great draught eannot be ob-
tained if the rods are much over 1214 feet.
This fact has put steam locomotive builders
hetween the devil of big wheels and the
ieep sea of the short connecting rod. If the
steam locomotive could be made more com-
pact, greater power could be obtained, but,
on the other hand, the weight would be so
conventrated that there is not a curve in the
roadbed or a bridge on the line that could
stand the strain.”
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In the proposed new locomotive an in-
ternal combustion engine, which herotofore
has been applied to stationary engine work
only, will be nsed to drive a dynamo provid-
ing electrie power for the locomotive. The
internal eombustion engine has a thermal
efficiency of 38 per cent. There iz a loss in
the transfer to the generator and armatures,
but ZB.35 per cent of the energy “gets on to
the motor and axles” In other words, the
new locomotive is expected to save more
than eleven times as much energy as the
steam locomotive,

The principle of the new engine is
summed up as follows:

“Its action is on what is known- as the
four-stroke cycle, There is a compressed
air reservoir, from which the power is ob-
tained for starting. This gives the piston
its first stroke when it takes in alr—air
alone at atmospheric pressure and tempera-
ture. The second stroke compresses this
air to a high pressure and to a temperatuore
of about 1,000° F. The third stroke is what
is known as the working stroke. At this
point oil is sprayed into this hot ineandes-
cent  air—one  ean  hardly imagine what
1,000° F. means, The amount of oil that is
sprayed in is regulated by governors. Dur-
ing the first part of this stroke the combus-
tion of this oil is carried on at a constant
pressure for a period which is regulated by
the amount of oil sprayed in. The secoml
part of the stroke is practieally an expan-
slon  without transference of heat. The
fourth stroke exhausts the gases,

“The only fuel used is the crude oil that
costs from three to five cents a gallon.
Petrolenm or any kind of erude oil ean be
employed. The cost per horsepower hour is
siid to be less than half that for steam.”

B

POWERFUL HOISTING ENGINE USED IN
A DEEP MINE.

A 5,000-horsepower hoisting engine in-
tended for lifting a load of something over
41,000 pounds from a depth of 6,000 feet at
the rate of 5,000 feet per minute has recently
heen installed by the Tamarack Mining Co.,
of Calumet, Mich. The total weight of this
powerful machine, which is of the direct
acting reversible type, with a drum keyed
on the main shaft, is 1,200,000 pounds and
the huge drum. which has a capacity for
6,000 feel of 1%-inch rope, with its shaft
weighs 300,000 pounds,

Some of the leading dimensions of the
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engine are: Steam cylinders (four), 34x60
inches; main bearing, 24x42 inches; crank-
pins, 12x15 inches; crosshead pins, 6l6x1214
inches; diameter of rope drum, 25 feet;
length of drum, 24 feet 6 inches. The cages
used are double decked balanced ecages, the
cmpty one descending while the loaded cage
is being hoisted. In this operation the load
the engine would ordinarily handle consists
of 21,000 pounds of rope; cage, 4,200 pounds;
two cars, 4,000 poundsz: rock, 12,000 pounds,
a total of 41,200 pounds, The engine frames
are of the hollow girder type, and rest on
large ecast-iron sub-bases, the whole being
fa=tened to the fonndations by rods.

Rope Drum 25 Feet Long

The throttles, reversing gears, cut-off gear
and brake are all operated from the plat-
form on which the operator sits, as shown
in the ilMustration. Here also is located the
“miniatures™ which indicate at all times
the position of the cars and from which the
safety stop is operated. By means of this’
safety stop the motion can be arrested and
reversed whenever the cages are in danger.
There are two scts of powerful brakes, one
on each end of the drum. The engine may
be run from one turn per minute to 54 turns
per minute with an action equally smooth
and perfectly controlled.
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MODEL OF VERY LARGE LOCOMOTIVE.

One of our readers, who ig a railroad offi-
cial, sends a photograph of a model of a
very large “Columbia” type passenger loco-
motive. The model is made almost entirely
of wood, and as shown In the illustration
is a very handzome piece of work. In these
days of mammoth locomotives the work is
extremely interesting as showing the propor-
tions which a machine built on the lines
shown would look like, The bumilder says:
“1t ig bumilt on a seale of 30 inches to the
inch, and althongh I realize it would not bhe
practicable to build a machine of this size,

wheel base driving, 8§ ft. 6 in.; wheel hase
rigid, 18 ft. 5 in.; wheel base, total engine,
20 ft. 4 in.; wheel hase, engine and tender,
51 ft. 6 in.: tank eapacity, 6,000 gal.; coal
capacity, 12 tons.

il il
e

THE LARGEST TROOPSHIP IN
WORLD.

THE

The “Dufferin,” the largest troopship in
the world, was recently launched at Barrow,
England, The wvessel will aceommodate
1,620 persons and in equipment is equal to
a first-class liner. Sanitary and ventilating

Copyeight 10

“What the Real Thing Actually Looks Like'."

I take delight in showing some of the would-
be biz engine advoeates what the real thing
actually looks like.”

The bhigness of the thing is better com-
prehended in the driving wheels, which are
7 feet 10 inches high, and the height to top
of bhoiler, 15 feet 3 inches. To save height
the stack is only 1 foot hizh, and the bell
iz hung below the boiler. The main dimen-
gions are: Cylinders, 26 x 30 in.; Dboiler,
diameter smallest ring, 84 in.; firehox,
length, 70 in.; firebox, width, 30 in.; flues,
460; flues, length, 18 ft.; driving wheels,
diameter, 94 in.; trailing wheels, diameter,
52 in.; pony truck wheels, diameter, 33 in.:
weight on driving wheels, 145,000 Ibs.;
weight, total engine, 225000 1bs.; weight
total engine and tender, 340,000 1bs.; height
center boiler, 11 ft. 9 in.; height top boiler,
15 ft. 3 in.; height top stack, 16 ft. 3 in.:

arrangements kave been most carefully
made and all that would tend toward the
comfort and health of the soldiers has been
provided, the vessel being model in this re-
spect.

The ship iz of the spar deck type, length
over all, 452 feet; breadth, 52 feet, 6 inches;
moulded depth, 39 feet, It has four com-
plete decks and a boat deck about half its
length amidships. If can be made practi-
cally unsinkable in a few seconds by closing
the water-tight compartments into which it
is divided under the main deck. These are
controlled from the bridge. The propelling
machinery, says the Marine Engineer, con-
sists of two sets of inverted, vertical, direct-
acting, triple expansion engines, each set
having three eylinders, working on separate
cranks, and eapable of developing 9,400
horsepower at 115 r. p. m.
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TRAGIC FATE ENDS “FOOLEKILLER
NO. IIL"

Nissen Crosses Lake Michigan in a Furious
Storm at Night, but Finds Death
on the Farther Shore.

Peter Nizsen has met the fate with which
he has flirted for years; yet he should not
be classed with the ordinary secker after
notoriety., The
adventu rou s
blood of the
olii  Norsemen
coursed
through his
viens and iwme-
pelled  hime to
deeds which
other men
shuddered 1o
even  contem-
plate,

In the July,
1904, Topular
Mechanics 1
detailed  de- N
seription  was Fatar) MR
given of Nis-
sen's balloon-hoat, the “Foolkiller No. 1IL"
and an account of his first voyage, which
for lack of wind, was uneventful. This
eraft was a mammoth eanvas ball 22 feet in
dianmeter and 32 feet long, inflated by means
of an air pump. A shaft extended through
the center from end to end and fromw this
suspended a swinging eradle in which Nis-
sen =at or reclined,

His expectation in event of a sueccessful
voyiage across Lake Michigon was to con-
struct a much larger ball, 75 feet in diam-
eter and 115 feet long, which was to bhe
taken to the extreme limit of northern

& = x
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travel, and then uszed in rolling to the North
Pole. His theory was that the lightness of
the craft when driven by the wind would
ciause it to go bounding over obstructions
many feet high, precisely as a thistledown
iravels,

Nissen, who was a frequent visitor at this
office, called the afternoon before his fatal
trip, but it was characteristic of the mod-
esty of the man that he made no mention
of the coming trial. Ever since his remark-
able trip through the rapids at Niagara he
hasgs been offered large sums from amuse-
ment managers, but the idea was very re-
pugnant to him, notwithatanding his need of
money for experiments, He was a colleg
eriduate with honors. t

The ill-fated trip was made on November
29, during a furious winter gale blowing
from the west., The storm wag so severe
that steamers due to leave this port dared
not venture out.  He entered the ball about
4 o'clock just as dusk came on. The open-
ing was sealed to make it air tight, and at
the word from within the ball was released
amd rolled rapidly down the sea wall and
in a few mwimites was well out at sea. Nis-
selt carried provisions for two days, but re-
moved liis overcont ag he entered the ball.
He declined assistance from a passing tug
two miles ouf. At midnight the gale was
blowing nearly 50 miles an hour and the
cold was infense,

Two days Iater the frogen body of Nissen
gand the remains of the ball were foumd toss-
ing in the surf of the east shore 100 miles
from Chieago. He had evidently made the
crossing In safety, but the ball had failed to
roll out of the water ap on to the shore, and
the intrepid inventor after eutting his way
out of the balloon and in an exbausted con-
dition had been unable to stand against the
breakers, and so perished in the surf,

To provide for the natural deflation of the
ball through leakage, and alzo to supply

= g e S e T i T s o

This Picturs Bhows the Btart of the Juoly Trip of Nissen—Leaving Chicago Harbor—It was in the Same Ball
that INissen Lost His Lifa,
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fresh air to breathe after 15 hours’ occupa-
tion, an air pump was attached within the
ball connected through a small hose to the
outside. Something happened to the hose,
for in his pocket was found a eard on which
were written the words “Alr hoze has bro-
ken, N.”

It iz believed the reason the hall failed
to toll out of the lake onto land was on
account of its being deflated to perhaps one-
half its normal size. The funeral, in Chi-
cago, was attended by 4,000 persons.

e

DULUTH AERIAL FERRY.

Only One in America—One of Five in the World—
Suspended Ferry Carries Street Cars,
Vehicles and Pedestrians.

The great aerial ferry in Duluth will be
placed in commission this month. Nearly
a vear has been spent in construction and
erection. It is the only structure of its kind
in America, and one of only five in the
world. The others are at Newport, Eng-
land; Rouen, France; Bizerte. Tunis, and at
Nantes, France, over the Loire. These fer-
ries were fully deseribed in Popular Me-
chanies for March, 1904,

The purpose of the aerial ferry is to af-
ford nearly all the advantages of a bridge

without any of its dizsadvantages to ship-
ping. This ferry crosses the Duluth ship
canal, where a center pier swing bridge
would Iimpede navigation. In the aerial
ferry a huge steel truossed superstruecture
spansg the channel, the distance between the
towers being 393 feet, Tracks are laid on
the bridge span on which run trucks from
which depend 1t-inch steel eables, which
in turn suspend the ear or ferry. The dis-
tance from water line to the lower beam
of the span is 185 feet, which enables ves-
gels to pass below with clearance for their
main masts, The only false work used is
the support under the first section of the
towers.

The ecar or ferry is moved from tower to
tower by electric motors in the trueks run-
ning on the overhead tracks, but controlled
by an operator on the ferry below. The
ferry swings clear of the water and a few
feet above, and the floor is on a level with
the eity streets. Space is provided for
geveral wagong or veliicles, or one double-
truck street ear, and cabins at each side are
fitted with seats for passengers. The ferry
ear will earry 200 persong. The ferry
is at all times under the control of the ope-
rator by means of a econtroller similar to
that used on street ears. The trip iz made
at a speed of about four miles an hour, and
a load up to 50 tong can be carried. The
bridge is built to withstand a wind velocity
of 70 miles an hour, and cost $100,000,

Ships Pass Under the Ferry Without Delay
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MEASURED SERVICE METERS FOR TELE
PHONE PATRONS.

Individual measured-service meters for
telephone users are becoming quite popular
the meter being always an arbiter of peace,
and settling all disputes in a manoer satis-
factory to both parties. Our illustration
shows the simple apparatus which is
placed in the subseriber's station and which
registers each call as it is made. The de-
vice works as follows:

When a connection is made, the sub-
geriber calling pulls a lever which throws a
buzz over the wire and notifies the operator
of the c¢all. The eall is also shown on the
face of the meter.

The record of the meter is read at the
end of a stated period. To do this the cen-
tral office places its machine in connection
with the subsecriber’s meter and the sub-
seriber is ealled and asked to turn a erank.
This operation takes a statement of the

)

-

MEASURED SERVICE

PATEHTED

The Patron's Instrument

number of calls since last reading on a tape
by Morse code at the central office. The
whole apparatus is completely under con-
trol of the telephone company and can be
attached without extra wiring. The main-
tenance cost, says the Western Electrician,
is very slizht and one portable statement-
taker will do the work for an entire ex-
change.

il
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UNSINEKABLE LIFE-BOATS.

An unsinkable life-boat, unsinkable even
though seriously damaged, is the product
of a Danish inventor, and several important
features are clalmed for the new craft.

This life-boat consists of a boat-shaped
pentoon of wood or iron, strongly con-
structed, and filled with kapok, a product
of plants growing in Java and Sumatra,
sald to combine the greatest flonting capae-
ity with the least weight and able to sus-
tain thirty-five times its weight in water.
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The kapok is contained in water-tight cush-
ions which in turn are placed in water-tight
compartments. Upon this bouyant layver is -
mounted a superstructure whielh can  be
folded down or erected. This is surrounded
by a fender filled with kapok in water-
tight cushions. In extending the boat, cross

Unsinkable Lifeboat Extended for
Use

beams are lifted in and the oars are re-
leased, an oval-shaped thwart with cross-
thwarts slides into position, and stanchions
and other parts drop into their places auto-
matically, making a reliable boat contain-
ing bread and water-tanks.

Exhaustive tests have been made of the
Englehardt unsinkable life-boat, as it is
called, and it bas stood succeszfully every
one. It is compact for ecarrying on
vessels, where space occupied is an import-
ant consideration, and if a ship were to
sink suddenly these boats would only need
be cut from their lashings and would be

The Boat Folded.

found floating after such disaster, still fit
for use and easily accessible by those in
danger of perishing. The boats ean, more-
over, be readily transported to any part of
a ship and launched without davits.

The ordinary lifeboats take up so much
deck space that it is impossible to earry
enough for passengers and erew, and as a
consgequence the boats are apt to be over-
crowded and swamped,
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CONSTRUCTING A TALL STEEL SMOKE.
STACK.

In our illustration is shown an exciting
stage in the construction of a tall steel stack
—the erection of the Ilast section. This
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The Critical Moment.

gtack is on the power house of the Fond du
lac-Oshkosh Interurban Railway and is 140
feet high and eight feet in diameter, The
brick stack near it ig 120 feet high and seven
feet in diameter.

MECHANICBS.

STEEL TIRES AND SPRING WHEELS FOR
AUTOMOBILES.

The solution of punctured rubber auto-
mobile tires iz aunounced by an invention-
which replaces rubber tires with steel, and
provides the same resiliency by means of
coil springs at the hub.

The hubs of the new wheels are made of
cast steel, with hickory spokes and white
oak felloes. The inner hub has a wide pro-
jecting flange which runs into the outer hub
and is held in place by a screwed steel ring,
this makes a running fit to the metal flange
and prevents all side thrust. Fastened to
the outer hub are gix square bolts the
threaded ends of which, with their nuts, hold
stee]l saddles in position. On the outer =ide
of the spokes the=e saddles carry two spiral
gprings whosge opposite ends are fastened
to the inner hub. The springs are held at
hoth ends by Iluzgs and if a spring breaks
the nutz may be taken off and the spring
readily replaced, the cost of a new spring
being about 15 cents. Steel tires are very
durable and economical, but make consider-
able noise., Wheels may be equipped in-
stead with channel irom in which is Iaid
#i-inch hydraulic packing., Such a tire is

Hub Springs Replacing Rubber
Tires.

noiseless, has great adhesion and the cost
iz legs than that of solid rubber. The firm
making these wheels guarantees them to be
as resilient as any wheel with a pneumatie
tire. If the new wheels stand the test of
time and use, antomobiling will be relieved
of a few of its difficulties.
-

The number of telegrams sent daily
throughout the world reaches the enor-
mous total of 14,000,000, not inecluding 36,-
000 eable messages, according to George
Johnson, official Canadian statistician.
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PORTABLE WATER DISTILLING PLANTS.

The most important requirement for pre-
serving the health of the human body Is a
sufficient supply of pure water for drinking
and cooking purposes. Especially Is this
true in arid regions or in low swamp coun-
try where one is apt to drink death with a
cup of such water as is obtainable there.
Often in these places large gangs of men
are employed, the labor of every one of
whom is indispensable. This is the field
into which the invention shown in our illus-
tration will enter and be found most wel-
come,
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discharged from the separator of the first
vessel into tubes of the second, owing to the
difference in pressure in the two vessels or
effects. The steam from this last effect,
along with the drip-water from the second
shell, passes direct to the condenser, and is
discharged as pure distilled water. If the
local water is unfit for boiler feed purposes
the drip-water—or *boiler steam condensed”
—from the first shell after passing through
the feed heater, discharges into the boiler-
feed tank, and is pumped back into the
boiler. 1If fit for boiler-feed purposes the
drip from the first shell is used for heating
in the second shell and goes to further in-

Produces 65 Gallons of Pure Distilled Water Per Hour

This plant will convert undrinkable brine
or any other impure water into the health-
giving fluid at a rate of 65 gallons pure
product per hour, not including the con-
densed “boiler steam” or “drip” from first
shell.

The apparatus while working
very little attention.
as follows:

The impure feed-water (drawn from the
condensed overflow) is pumped through a
feed-heater, and is heated by the drip-water
from shell of first vessel, on its way to the
latter, where it passes through a series of
tubes exposed on the outside to steam from
the boiler. The steam rising from the im-
pure water passes from the separator to the
gecond shell where It heats the impure wa-
ter contained in the tubes of the second ves-
sel—this impure water being continuously

requires
The process is much

crease the quantity of distilled water,

The steam boiler, which is of the port-
able, “loco-tubular™ type, is suitable for a
working pressure of 80 to 100 pounds per
square inch. The fire box is extra large,
sultable for burning wood, which would
be, in many localities, the only fuel avail-
able, orr at any rate, the most convenient
fuel.

This type of distiller is made in three
sizes—28, 47 and 65 gallons of pure dis-
tilled water per hour. It is securely
mounted on a strong earriage, constructed
of light steel framing and snitable for an-
imal haulage. Page’s Weekly, London, says
the type was especially designed for the
use of prospecting and exploring parties,
temporary hospitals, and for visiting and
supplying fresh water to small mining sta-
tions.
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Wonderful Instrument Which Predicts Tides

Built by the Government, It Performs

Calculations of the

Most Intricate Nature with Accuracy and Despatch

The Secretary of the Navy desires to or-
der a battleship into a certain harbor on our
coast, at a particular hour some day next
week., The harbor is entered only by cross-
ing a bar at its mouth where the water is
none too deep. He wants to know how
many fathoms of water will be on that bar
at  the time the ship will ecross it
There ig a machine that ecan tell him in a
few minutes, and whose ealeunlations are
abzolutely accarate,

There iz being built in the instrument
shop of the Coast and Geodetle SBurvey
Building in Washington a most intricate and
wonderful machine, something that will ap-
poach “thinking mechanism” nearer than
any other apparatus owned by the Govern-
ment., Thig wonder is a tide-predicting ma-
chine, and 1s a great improvement—made by
Mr. E. G. Fischer, chief of the instrument
divizion of the survey—on the original one
now in use for this purpose. It already dis-
plays 1 wilderness of wheels, slides, cranks,
pins, shains, ete,; is composed of brass (the
framework), and weighs several hundred
pounds, Before saving more about this it
ig bhest to tell something about tides.

In forecasting tides it s necessary first
to gather data upon which to work., This
Iz done by observations at tidal stations on
coast, lake, river and other shores, By
long series of obfervations of rise and fall
of tides, weather conditiong and land con-
figurations, the actlon of the tides is re-
golved info fairly constant factorg for each
tidal station., Long series of such observa-
tions are necessary Dbecause the tides are
very complex phenomena, being modified by
all influences acting upon the earth from
without, as well as by those arising upon
the earth itself (such as  winds, earth-
guakes and variations of the atmospherie
pressure), by irregalarities in the coast
line, by the eccentric distribntion of the
land masses, and by the varyving depth of
the sen. With this data tanken in connec-
tion with astronomieal conditions—particn-
larly of the sun and moon—it is possgible to
predict the future condition of the tides.

But this involves a tedious proecess in
hand-work mathematicnl onleulations,
which, by the elimination of certain factors
governing tides and adoption of other (con-
gtant) ones, can be avoided, when a tide-
predicting machine is employed., The ma-

chine used by the U, 8. Coast and Geodetie
survey has  nineteen dials on  its back,
which bave to do with az many tidal face-
tors; the latter are indicated on the dials by
means of =etting pointers, and when an at-
tached crank handle is turned, indicators on
five dials on the front of the machine point
out the information desired. Of course, the
machine s set for each tidal station, and
gives high and low water time, helght and
depth of tides, ete., for dates far anhead.

All thig is done by the many wheels and
shafts of the machine operated by a steel
chain that runs wpon the pulley at the end
of each shaft, also operating simultaneously
the pointer-shafts of the front dials. This
machine does the work of forty computers.
It costs §3,.500,

The new tide-predicting machine will be
far superior to the one described. Tt will
have to do with thirtyv-nine factors of a tide
instead of nineteen, giving bezides time of
high and low tides and their depth and
height, the state of the tide at any hour. In
addition to incrensed advantage in the
sirht-reading dials the new machine will
plot the tidal curves on paper, and in time
it i possible that added mechanism will an-
tomatically turn out printed tidal informa-
tion. As above mentioned the tide-predict-
ing machine i3 operated by means of a
crank—hand-power. The new machine
will be min by clock-work. The chain and
pulley feature will be much the same in
both the mechanical predictors.

It is vather a wonderful machine which
takes facts and figures on its back and dis-
lays the solved problems on its front faces,
The new mechanical wonder will do more,
It will accomplish several things at one
time—carry on  two summations—one of
which. at any instant, will denote the helght
of the tide or sarface of the water, while
the other will determine the time of high
or low water and trace tidal curves. In
other words, by looking at the face of the
machine at any particular time the true
height of the tide can be read off at once
and times of high and low water will he
given as they occur. The tracing of the
fidal eurves while the predictions are going
on will he a wvaluable feature of the ma-
chine's work, for if any peculiarities or un-
certainties are Involved In the tide the rec.
ord can be consulied.

i
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Ore Unloaded Autnmntiy:ally

Big Clam-Shell BucKets Unload Ten Tons at a Single

Operation--MakKke

Big Reduction in Cost of

Handling Ore

plants of Pennsylvania, was ex-
dctly four and one-half hours—a
rate of 1,613 tons unloaded per
hour.

The “A. B. Wolvin” is, however,
especially adapted in construetion
to the use of the ore unloader, and
such speedy handling as that men-
tioned could hardly be maintained
with a vessel of diferent construe-
tiom. The hold of this vessel is
hopper-shaped, that is, with slant-
ing sides, so that the ore to the
last ton by the force of gravity is
always =o dizpozed within the hold
that the clam-shell buckets can
readily handle it

For many years inventors, en-
gineers and experts strove to de-

Clam~-5hell Bucket Open

A few wears ago had that mon-
strous fresh-water vessel, the “An-
gustus B, Wolvin,” been in exist-
ence and lnded at any lake port
with a full cargo of hulk material,
it would have required a period of
time to unload the vessel entirely
disproportionate to the admirable
mechanical equipment of that Great
Lakes' pride. For the cubical ca-
pacity of the “A. B. Walvin"” is
about 500,000 cubic feet, equal to
401,000 bushels of grain or 12,500
tons of coal,

The “A. B. Wolvin" is almost au-
tomatiec in every feature and yet
the ponderous new machine which
unloaded her cargo at Conneaut,
Ohio, a short time ago is even more
wonderful than the new ship. From
the moment at which the steel plate
sliding hatch covers, operated hy
steam engines and shafting, with

vise a means by which ore which
wis conveyed from the mines and
londed on the vessel in a minimum
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Clame«Shell Bucket Closed

which the big vessel is fitted, slid back so of time could be unloaded in a proportionate
that the queer clam-ghell bucket of the auto- time. The ore unloader which was finally
matic ore -unloader might be lowered into successful was the invention of Mr. George
the hold, until the moment when the last H. Hulett, and while others had previonsly
ton of a cargo of 7,257 gross tons of iron worked along the same lines as those he
ore was transferred to the railroad cars on persisted in, they finally abandoned the ideg
shore ready to be carried to the iron-making  which he brought to a triumphant success.
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The BucKet Leg with Bucket Open -nd. Ready to be Lowered into
Vessel's Hold

How the Bucket is annr-d into the Hold Showing the Operation of
he WalKing-Beam
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The first ore unloader of this kind was
installed on the docks of the United States
Steel Corporation at Conneaut, Ohio. A foun-
dation trestle, which is mounted upon
wheels, may be moved bodily along the
dock to any point required. Its lorward
end travels on rails which are at the
water’s edge of the dock. A heavy walk-
ing-beam supported on a movable trolley
moves backward and fsrward on the par-
allel girders of this foundation span and
at right angles to the dock. To the end of
this walking-beam, which is designed to
externd over the vessel to Dbe uanloaded, is
i depending leg to which iz attached the
clam-ghell bucket which unloads the ore,
and whiech is always kept in a vertical posi-
tion by the parallel motion.

According as the back end of this walk-

The Clam-Shell BucHet Scooping its
Load in the Hold of the ""Augustus
B. Wolvin" - Showing Hopper-
Shaped Hold

ing-beam is pulled down or released, so is
ilhe front end raised or lowered, thus raising
and lewering the bucket-leg in and out of
the hatches of the vessel. The bucket-leg
ean, of course, be lowered into any hateh
of the vessel and the buecket can be rotated
in a complete cirele. The operator who con-
trolg all the operations of the bucket is sta-
tioned in the mast or leg just over the big
clam-ghell,

The bucket is carried back and forth,
along the girders of the foundation, out
over the boat for a load, or back again to
deposit it in the empty cars. Large hy-
draulic eylinders ecarrying 1,000 pounds
water pressure perform all the oaperations
of the machine, except the travel along the
dock. The clam-shell bucket has a spread
of 18 feet and usually descends into the
hold of the wvessel half-closed, though in

POPULAR MECHANICS,

gome special cages it is entered open. When
spread out below deck itz big jaws have a
geope one would handly expect, reaching
from the center of one hateh to the center
of the other. It can be rotatid within the
hold, so that practieally all the material to
e unloaded is within its reach,

Suppose a vessel were in port to be un-
loaded, the bhiz machine is first moved oppo-
site a hateh and the walking-beam and trol-
ley are run forward so that they reach out
over the boat. DBy slacking off the hoist
cables at the rear end of the walking-heam
the bucket is lowered until it comes in con-
taet with 1he ore. After the Dbucket has
secnred its lpad it is then closed by hy-
draulic power, not only having bored its
way into the ore but closing while em-
bedded in it. The back end of the walking-
heam is then pulled down again, thus lifting
the front end with its load. The trolley
runs back, earrying the huge beam up the
dock to the waiting cars, into which the ore
i discharged, or the ore may be dumped on
stock piles at the doek.

All these operations have been under the
direct control of the man in the mast, where
are grouped all the operating levers. The
bmeket earries about 10 tons of ore at each
eraly, and wder the least favorable condi-
tions the machine can unload 2,000 tons per

day.

The machine, which iz a heavy steel
strueture, the principal members being
of plat and girder construction, stands

55 feet in height and weighs 400 tons. It
i= moved along the dock from hateh to
hateh of a vesszel, or from vessel to vessel
by a pair of engines which are geared to
the wheels on each main leg of the struct-
ure. It greatly decreases the cost of hand-
ling ore, the cost being about nine-tenths
less than with hand labor.
e
BELGIAN GOVERNMENT BUILDS TUR-
BINE STEAMER FOR MAIL SERVICE.

The Belgian government is building a tur-
hine steamer for the Dover-Ogtend mail
service, The vessel is designed for a gpeed
of 22 knots and will be driven by three
Parsons turbines developing 12,000 horse-
power. The Marconi system of wireless
telegraphy will be installed and will be at
the service of the traveling public as well
as for official use. The dimensions of the
vessel are:  Length over all, 357 feet;
length between perpendienlars, 344 feet;
beam, 40 feet; depth from promenade deck
to keel, 2314 feet; draught, 93} feet.
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Under-Water Armor for Battleships

Protection Against Submarine AttacKs A Momentous Problem

Submarine weapons of destruction to-
gether with accurate long-range gunfire
are rapidly dispelling the fond conviction
that battleships need no protection Dbelow
the waterline, the water itself being their
best safeguard. In the present war be-
tween Russla and Japan it hag been ob-
gerved with a marked uneasiness that the
Japanese seriously injured several of the
Russian vessels at or below the waterline
in long-range firing. The fact is signifi-
cant. In the great game of nations it is
impos=ible that warships ean long retain a
gingle vulnerable point with any degree of
safety. Someone will find o means of
striking at that spot and striking bard. Al-
ready range-finders of a reliable character
are making gunfire effective just below
the armor plating.

There nre many instances where the un-
armored hottom of the vessel may be ex-
posed, A vessel having six feet of armor
belt extending below the water would be
exposed at the unarmored portion of fhe
hottom by a very small angle of ineclina-
tion in still water, if her stores, ammuni-
tion or coals were expended. Rolling and
pitching or even a seaway of moderate
rise and fall may serve to expose her, Sir
Willinm White in the Naval Annnal de-
clares that it wounld be folly to regard the
nnarmored portions of the bottoms of ships
as =afe from all attack of gunfire. If it i=
folly now when there is no gun in exist-
ence which can send a projectile any dis-
tance under water before it ricochets and
goeg bounding along the surface with its
foree expended, how much will that dan-
eor he inerensed if ever the need expressed
not long since Ly a noted admiral be filled:
“We want howitzers firing shell at an ele-
vated trajectory, which will explode at a
given depth beneath the water.”

The dangers from gunfire bhelow water-
line are, of course, slight when compared
with the dangers from under-water at-
tacks by torpedoes, and it is protection of
the submerged parts of the vessel from
these attacks that is now claiming the most
serious attention.

Gunfire is less effective against sub-
marines than it is against battleships
below waterline., It may carry away the
submarine’s periscope so that observations

can no longer be made from the little
craft, but it cannot damage the boat's
power of maneuvering under water. In an
essay  Commander Murray F. Seater of
the English navy pointg out just what war
vessels have to fear from under-water de-
structive forces amd relates some of the
methods of protocting the vessel from these
forees,

Battleship in Dry DocK, Showing
Hull

The defects of present submarines are
low speed, small radius of action, limited
range of vision and enervating effect on
crews, but with all these defects they are
the greatest menace to the war vessel
When the submarine must come to the sur-
face to take bearings, rapid gunfire from a
battleship would soon destroy it, but the
submarines now in use do not come to the
surface. The torpedo boat destroyer is at a
disadvantage against the submarine beeause
it offers a large target both to under-water
and surface vessels and is soon put out of
action by gunfire and the crew are unpro-
tected The method of dealing with the
submarine most commonly used is to at-
taech a spar of gun-cotton charge to the
quarter of a destroyer, which chases the
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Submarine Boats, the Battleship’s Greatest Foes, Maneuvering Before
the Hing at Portsmouth, England

submarine as soon as It is sighted. The
spar ig swung out and when over the sub-
marine it is detonated. This method is only
effectual when the submarine is seen. En-
tanglements by nets or hawsers; injury from
a gun-cotton charge; exhaustion of electric
batteries; defects to internal mechanism;
defects to external gear of diving rudders;
bad fumes, producing the collapse of the
crew: or a porpoise-like rise and dive to
obtain bearings when the periscope has been
shot away, these are named as causes for
the submarine rising to the surface where
it is possible to injure her.

Protection against torpedo attack has he-
come an important consideration in  the
construction of the war vessel, Xumgmua
methods have been tried to render the ves-
gel proof against n torpedo explosion sev-
eral feet below the waterline. The British
navy now has a 3.000-yvard torpedo: the
Austrian  Government have been experi-
menting with one baving a 3800-yard
range. The torpedo has become the most
deadly weapon of warfare. The strongest
searchlights have a range of about 2,000
yards; a destroyer 1.800 or even 1,000 yards
outside this range has the hest of the
chaneces for discharging its torpedo. Com-
mander Seuter declares that “rigid armor

plateg, with many butting joints and armor
bolts, are no defense agninst the shattering
effect of a torpedo.” Wing bulkheads, that
is, armored inner bottoms fitted a few
feet inside the outer skins, which are of
thin steel plating, have been tried on some
of the modern war vessels, notably the
“Cesarevitch,” seriously damaged in a Jap-
anese attack on Port Arthur, but this pro-
tection is decried because of the danger of
water-logzing of spaces outside the armor
protection, but inside the ship, resulting in
serious heeling of the vessel, or, possibly,
in absolute instability.

Recently the old British battleship “Belle-
isle” was sunk in Portsmouth harbor by the
explosion of a torpede under her hull, and
so disastrous was the effect of the explosion
that it took a month to get the vessel
afloat again, although she was only in shal-
low water. The ohject of the torpedo ex-
periment was to ascertain whether cellulose
material made of corn pith could be relied
upon to prevent the inrush of water when a
ship bad a big hole knocked in her bottom.
Accordingly on “Belleisle’s” hull, ten feet be-
low waterline, a section had been constructed
representing the double bottom of a modern
battleship, and this was packed with cellu-
lose, The “Belleisle” was towed to Fareham
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creek, in Portsmouth harbor, and a torpedo
warhead charged with guncotton exploded
under the false bottom by officers of his
majesty's ship “Vernon"” at the Portsmouth
torpedo school. Not only was the false bot-
tom blown to pieces and the cellulose sent
high up into the air with the volume of
water that followed the explosion, but a big
hole was also made in the ship’s bottom. - The
Liverpool Salvage Company undertook to
raise her, but the tagk has been a difficult
one, owing to the soft nature of the bottom.
As fast as the mud was cleared away to
enahble the divers to work up the rent, the
next tide would bring more mud back. At
length a cofferdam was constructed inside
the ship, and eight pumps, each capable of
discharging great volumes of water, were
kept at work, with the result that the old
battleship was floated and placed in dry dock.
It was evident that she had sustained serious
damage, for the vessel had a big list to port
as she was being towed across the harbor,
and two pumps were discharging an immense
volume of water out of her. Wwhen the dock
had been cleared of water the damaged part
of the “Belleisle’s” hnll was carefully covered
up with eanvas, so as to prevent unauthor-
ized persons from becoming acquainted with
the extent of her injuries,

Water or compressed air protection are
recommended by Commander Sueter as the
hest agents for minimizing the effects of an
explosion. He says:

“All compartments should be flooded, and
subjected to a severer water pressure test
before launching than that now customary.
Each compartment should be tested like a
tank to resist a water pressure varying
from 40 pounds to 50 pounds on the square
inch, without undue weeping of rivets, If
the design allowed for spaces over the vital
parts being filled with water or compressed
air when in the viecinity of a coast where
danger from submarines or torpedo-boats
may be expected, the ship would then suf-
fer the minimum damage by a sueccessful
torpedo  attack., Ordinarily the compart-
ments would be left empty. The ship would
then have a higher freeboard and a higher
gun platform for fighting in the open sea.
A saving of weight might be obtained by
doing away with ammunition passages,
water-tight doors and fittings, substituting

a tank system of cellular compartments, any

one of which could be flooded easily and
rapidly, or filled with compressed air by air
COmMpPressors.

“The interior of a ship having such a tank
system should be built in the form of an

internal ship, quite 10 to 15 feet from
the outer skin, so that the inner skin could
not more than slightly be pierced by an ex-
plogion. The amount of the water cushion
or compressed air protection round the
sgldes of a =ship would, of course, have to
be caleulated =¢ as to allow of a maximum
space outside the engines and magnzine,
“Battleships and cruisers should be mod-
ified and split up into ecellular compart-
ments. The center of gravity of each cellular
gpace can be ecaleulated from the designg,
and if several compartments on one side of
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Hole Made at Waterline by a
Japanese Shell

the ship were injured and filled with water,
their opposite compensating compartments
wonld be brought into use, and there would
still be an ample margin of buoyanecy., If
large emergency Kingston doors were fit-
ted so that abundant wolumes of water
could at once be let into special compart-
ments to compensate, however large an in-
jury were made, an even keel could he
kept if the compensating compartments
were at once flooded.

“No communiecation should be allowed
from one compartment to another, except
through manholes (not doors), which can
be eclosed with great rapidity from below
and on deck. If doors cannot be eliminated
there should be as few as possible, and
nearly all communication should he from
the upper deck, for every door and hole in
a water-tlght bulkhead is a grave weak-
negs. Fire maing, electrie wires and steam
pipes are indiscriminately run through the
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The Formidable Ram-Stem
bulkheads, and are often not gquite water-

tight. All barbettes and similar parts of
the ship should be made more water-tight
than at present” .

It is probable that In the future the ram-
gtem in battleships will be abolished. Naval
authorities argue that were one of our
high-speed modern war vessels, while go-
ing at a good rate, to ram another ship with
intent to sink it, the attacking vessel would
herself suffer terrible damage; that guns
would be dismounted, rivets looszened and
boilers would burst. In short, the vessel
would be totally disabled.

The ram was first fitted to vessels of the
“Hotspur” class, but since that time, there
have been such rapid changes both in speed
of warships and in projectiles that the con-
ditions are now entirely different.

_—— .
_——

BIG RAILWAY CAR-BUILDING PLANT FOR
MONTREAL.

Montreal is to have a new car plant rep-
resenting  $3,000,000 capital and with 2
capacity for turning ount 25 wooden cars, 15
steel ears and 15 passenger coaches a day.
The works will alse have a ecapaecity for
steel underframes for 25 ears a day and 30
or 40 ateel-truck frames. From 1,500 to
2.000 men will be employved, with a pay roll
of from $75,000 to $125.000 per month, and
between 500 and 600 tons of material will
be handled per day.

POPULAR MECHANICS

DEMAND FOR EXPERT MINING
ENGINEERS.

Mining engineering offers an atiractive
field to the young engineer, not only in op-
portunities to rise in his profession, but in
the financial returns. At the annual meet-
ing of the South Staffordshire (England)
Institute of Mining Engineers, the president,
Prof. Redmayne, pronounced the problem of
deep mining, one which will demand the
increazsing attention of the profession. He
stated that tapered ropes are not neces-
sary down to 5000 feet; that compressed
air can be used where electric coal cutters
are dangerous, but the compressors may
be operated by electric motors. That the
difficult problems in deep mining are heat,
ventilation and erush due to pressure. He
said:

“1* know of no other ealling, unless it he
that of o medieal practitioner, which makes
g0 many and great demands upon one's in-
telligence, physical endurance, and moral
strength, as that of mining engineer; for,
besides being an all-round miner, he has to
have more than an elementary acquaint-
ance of the allied sciences and their appli-
ecations, and being o daily contact with
large bodies of workmen, has to learn to
feel for them while working with them.
Indeed, e has to be possessed in no small
degree of that estimable guality which we
name tactfulness; aud few men have to be
more  resourceful in  dangerons emergen-
vies.”

-
- -

ELECTRIC RAILWAY POWER FROM GAS
ENGINES.

A somewhat unique departure from es-
tablished methods in electrie traction has
recently been undertaken at Warren, IPa.
The Warren & Jamestown Street Railway
Company i= equipping an alternating cur-
rent single-plin=e electrie railway system to
operate between Warren, Pa., and James-
town, N. Y., for which power will be sup-
plied by gas engines operating upon na-
tural gas, The equipment now Dbeing
constructed will include two gas engines of
G00-horsepower each, direct connected to
two 260 k. w. generators, Five transformer
substations will receive the high tension
carrent from the transmission line and re-
duce the voltnge for use in single-phase
motors. The company has operated a por-
tion of its lines for three years with current
generated by a gos engine,
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AUTOMATIC DANGER SIGNAL FOR
BEROEKEN BRIDGES.

An auntomatic signal for broken bridges,
which will display ihe danger =sign at both
sides of the structure and far enough away

Danger B8ignal for Broken Bridges,

to enable even the fastest trains to stop in
time iz suggested in the Locomotive En-
gineer. The method proposed is a system
of electric wires extending along all the
principal girders and beams of the entive
structure. If any one of these is harmed
the wirez would break and instantly cause
electric danger signals to show at what-
ever distance and at such points as de-
sired.

-

HEAT FROM FIREPLACE WITHOUT
LIGHT.

To warm a room from a fireplace and at
the same time keep the room dark, have
a tinner construct a black sheet-iron box or
sereen, as shown in the eut. The bottom
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Heat From a Fireplace Without Light.

amd side of the box next the fire should be
left out. Punch holes around the bottom
to admit air to the fire. Nearly as much
heat will result, and the smoke and light of
the fire will be shut in.
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COMBINED MUFFLER AND WHISTLE FOR
GAS ENGINES.

A combined muffler and whistle for gas
engines is being placed on the market. The
head is not rigidly secured to the body, but
iz held in place by a stiff coiled spring.
If an explosion oceurs in the muffler the
head will be forced out of place sufficiently
to permit the excess pressure to escape
without doing any damage, and will reseat
itself. A chime whistle is placed in the
head and sounded by the pressure of the

Combined Muffler and Whistle for Gas Engines,

exhaust, and by turning the head on its
axis a sort of Dutterfly valve cut-out is
opened. The device can easily be attached
by anyone familiar with the use of gasoline
motors.

o e -

ELECTRIC MAIL WAGONS IN PARIS.

Many of the mail wagons in Paris are
now  electric-propelled  vehicles, weighing
4,200 pounds, and ecarry a load of 1,100
pounds of mail. Storage batteries weighing

Electric Cara in Postal Servics.

1,320 pounds furnish eurrent sufficient to last
for a 37-mile trip. The Motor Age says the
new wagons carry twice as much mail as
the former horse-drawn wvehicles and travel
wmuch faster.
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This is the North Bea Trawler which Looked to the Russians Like this Japanese Torpedo Boat.

HOW TO PRODUCE COLORED PHOTO-
GRAPHS OF FERN LEAVES.

A correspondent in  the Photo Beacon
eives the following details of how to ar-
range leaves and produce pietures of
Nature's coloring: From my collection of
leaves, I select those combining beauty of
form with transparency, and arrange them
in designs according fo taste, fixing them
with gum on very thin paper., When dry,
I wash off with a small brush and cold
witer any gum that may appear on the
surface. To give the paper a rich appear-
ance and make it transparent, I coat the
back of the design with a solution—eastor
oil, methylated spirit and sulphuric ether,
in equal proportions. 1 then press the de-
sign between two pieces of blotting-paper.
When thoroughly dry, 1 place it in a photo-
graphic printing frame (fo which glags is
fitted), with the leaves uppermost. On the
leaves, I place a sheet of printing-out
paper, with, of course, the sensitized side to
the leaves, close the frame and expose to
the light.

Leaves take two or three days to print
unless the sun is strong. They should re-
main apparently overprinted. When T think
the photograph of the design is ready, I take
it out of the frame and put it in a bath of
hypo for 10 or 156 minutes. This bath soon
disposes of the overprinting to which 1
have referred. No toning is necessary, but
after the hypo bath the photograph must be
well washed in cold, running water for at
least an hour. No camera is required. The
first photo produced will be- a negative. A
positive may be bad by using the negative
in exactly the same way as the design was
used.

>

HOW TO MEND CRACKED NEGATIVES.

Cracks in negatives, says a writer In
Der Amateur Photograph, in which the film
has not been damaged, need not be re-
paired by floating off the film, but ean Dbe
mended as follows: Over the glass side
of the negative a mixture of one part of
turpentine and one part of Canada balsam
is poured so that it will penetrate into the
crack. The surplus iz removed by a rag
dipped in benzine. In ecopying, the erack,
it is sald, will be ahsolutely invisible. The
diffieulty of handling such a negative may
be overcome by binding it to another plate
in lantern slide fashion.
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Mitchellite, the New SmoKeless Explosive.

Six Times as Strong as Dynamite, but Blasts Out Rock in Any
Desired Shape--Safe to Handle--Freezes at 45° Below
Zero--Produces No Gas.

Experiments made recently with a new
explosive known as “Mitchellite” indicate
the discovery of a substance which is likely
to revolutionize one of the most important
branches of mechanics. The tests were
maide on November 24th and 25th at the Jol-
iet quarries of the Western Stone company,
under the auspices of the directors of a
powder company, the owner of the new ex-
plosive, and the expert employed for such
tests by the stone company. Results of the
tests showed some interesting features con-
nected with “Mitchellite,”

A number of blasts were made with dif-
ferent sized charges of the new material
and it was found to bLe possible to loosen
the stone in any desired size of blocks ae-
cording to the number and position of the
holes drilled In the stone, the gize and char-
acter of the cutting being completely con-
trolled by the explozion according to the
degire of the experimenters. This is said
to be impossible with any other explosive
hitherto invented. A tree three feet in di-
ameter was blown out of the ground by the
explosion of one half pound of the sub-
stance, leaving a hole twenty feet deep and
twelve feet across where the tree had stood.

The explosion of “Mitchellite” produces no
generation of noxious gases whatever and
operators are thus enabled to enter mines
or tunnels immediately after a blast has
been fired. In using any other kind of ex.
plosive in a confined space it is found nec-
essary to suspend operations after a blast
for from twenty-five to thirty minutes in
order to give the atmosphere a chance to
clear.

Used in cartridges “Mitchellite”™ shows a
maximum of penetrative power with a min-
imum of recoil. A steel bullet fired out of
a rifle by means of the substance penetrated
a steel rail one half ineh in diameter; an-
other was forced entirely through a tree
three feet thick and eighteen inches into
another placed next to it.

The new explosive resembles coral in ap-
pearance, being white and pink in color.
It is considerably lighter than dynamite.
In the crude state it appears in lumps but
in use it is in granulated form somewhat
coarser than granulated sugar. It can be
fired only by an electric spark with a per-

cussion cap and is thus perfectly safe to
handle. When ignited it burns slowly like
red fire. It freezes at a temperature of 45
degrees below zero Fahrenbeit,  (Dynamite
and nitro glyveerine freeze at 40 degrees
above zero Fahrenheit.) Its unsge, therefore,
ohviates the necessity and danger of thaw-
ing out the explosive in case of freezing,
It can be exploded in water as well as dry.

Holes in 1-2 inch Steel Plate, made
by Bullets Fired by “"Mitchellite

One half pound of the substance was found
to do the work of three pounds of dynamite,
ghowing that it is six times as strong as
the latter explosive.

Owing to the destructive effect of the use
of dynamite in macerating the underlying
strata and thus rendering it useless for fu-
ture blasting the stone company has aban-
doned its use, preferring ordinary gunpow-
der. This objection does not obtain in the
use of “Mitchellite,” the underlying strata
being practically unaffected. At the conelu-
sion of the e¢xperiments made at the quarry
the company’s expert stated that the tests
were perfectly satisfactory and that, in his
opinion, there was a fortune in the new ex-
plosive,

The substance is named after its inventor,
a Mr. Mitchell. It was firat produced about
a vear ago and is already on the market at
a retail price of twelve cents a pound (four
cents cheaper than dynamite.) Analysis
failed to fully determine the composition of
the material and the secret remains with
the inventor,
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Novel Double Deck Street Car.

This Car Will Seat 48 People on the Upper DecH.

An apen summer ear, placed on top of a
standard eclosed street ear, is the latest
type of double-deckers, Such ears are in
use in Minneapolis. The open ecar portion
is thus really a s=street ear without wheels.
The upper deck is reached by spiral stair-
ways placed at each end of the closed ear.
In the winter the upper, or open ear, is re-

moved and the ordinary closed car i= leff.
The Street Railway Journal says:

“This ear will seat 48 people on the
upper deck, in addition to the capacity be-
low of 51 seated and 65 standing. This is
a remarkable achievement for a 45-foot car.
The entire weight of the car and equipment
is only about 26 tons.

SELLING SUBMARINES TO BELLIG-
ERENTS.

It is common knowledge that several pri-
vate shipyards in this country have ac-
cepted and fulfilled large contracts for sub-
marine hoats for both Japan and Russia.
This has brought up the question as to
whether such contracts are a breach of neu-
trality on the part of the government of the
United States. In this regard a reliable
authority on international law says:

“It is fully recognized that a vessel comn-
pletely armed and in every respect ftted,
the moment it receives its crew, to act as a
man-of-war, is n proper subject of com-
merce., There is nothing to prevent its neu-
tral posscssor from =elling it and under-
taking to deliver it in the neutral port or
in that of the purchaser, subject to the
right of the belligerent tfo seize it as con-
traband if he meets it on the high seas or
within his enemy’s waters. ‘There iz noth-
ing,' says Mr. Justice Btory, delivering tho
opinion of the United States Supreme Court
in the case of Santissima Trinidad, ‘in the

law of nations that forbids our citizens from
sending armed vessels as well a8 munitions
of war to foreign ports for zale. It is a
commercial adventure which no nation is
bound to prohibit., If the neutral may sell
his wessel when Dbuilt, he may build it to
order, and it must be permissible, az be-
tween the belligerent and the neutral state,
to give the order which it is permissible to
execute, It would appear, therefore, argu-
ing from general principles alone, that a
vessel of war may be built, armed and fur-
nished with a minimum navigating crew,
and that in this state, provided it has not
received a commission, it may clear from =
neutral harbor on a confeszed voyvage to a
belligerent port without any infraction of
neatrality having been committed.”

This is the view repeated in gense by sev-
eral other authorities. Since the Civil War
armed ships, eonstrueted in this country and
supplied to foreign countries while in a
atate of belligerency, have been a common
incident of our industrial condition and one
to which no exception has been officially
taken by any country.
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Where Millions of Dollars are Made.

The Great Press Room at the Bureau of Engraving and Printing,
w..hin‘tﬂ'np D. C.

The heavy silver and gleaming gold an-
nually converied into the coin of the realm
at the government mints, represent but a
fraction of the total value in currency, rev-
enue and postage stamps, notes, bonds and
other zecurities which during the year go
through the presses of that leviathan insti-
tution, the government printing office. Into
the numerous buildings, warehouses and of-
fices required to accommodate the Bureau of
Printing and Engraving every week-day
morning troop thousands of employes, men
and women, young, middle-aged, old and
aged, people of every degree, character and
type up io the number of 3,691. Here they
grind out the reports of committees, execu-
tives, departments, consuls, in short, all the
credentialg a great nation presents to the
people whose money it expends. Here some-
times, when the stress of national affairs de-
mands it, will be found another gigantic
foree toiling away the still hours of the
night.

Last year there was appropriated for the
use of the Bureau, $6,000,000, and now the

government is preparing to expend a quarter
of a million in enlarging an institution that
already includes large stables where are
carefully sheltered and eared for the horses
usged in connection with the printing estab-
lishment, printing papers warehouse, whence
are issued daily thousands of reams of pa-
per and where is stored with jealous care
the paper upon which United States cur-
rency is printed and no paper 12 given out
of this warehouse without a certified order;
binders’ warehouse, wlere are stored the
supplies required in the bindery: a huge
foundry, where is plated hundreds of thon-
sands of quarto and octave pages, and huge
vaults for the storing of such plates as are
for preservation. These usually include re-
ports of scientific and educational nature,
guch reports as are apt to be called for a
second time. Many plates are remelted af-
ter the required number of copiegs have been
printed from them. The vaults have a ca-
pacity for upwarde of 4,000,000 plates.

Of all the people employed in the gov-
ernment printing offices 2,920 are at work




124 POPULAR MECHANICS.

Counting Currency.

making United States notes, honds, internal
revenue stamps, postage stamps, custoin
gtamps, ete, Naturally the product of such
employes 18 watched and safeguarded by
every means possible. All the printing is
done on old-fashioned hand presses, each of
which requires two operatives. Currency is
printed on shests each of which contain four
or five hills, while postage stamps are struck
off in sheets of four bundred. The Burean
has many unigque machines that almost
think. One of these is the wonderful geo-
metrical lathe which makes the intricate de-
gigns ou the back of hank notes and an-
other is a numbering machine which auto-

Engraving Postage Stamps.

matically .numbers currency from 1 to
1,000,000,000. The operations of the Burean
are surrounded with every precaution and
the newly made money iz counted fifty-four
times during its transit through the insti-
tution,

In 1902 new designs for both the backs
and faces for notes of the denominations
of five, ten, fifteen, twenty, fifty and one
hnndred were engraved and this reqguired
that a gigantic force be kept busy day and
nigzht. On regular time $3.704,491.65 are
paid out annually in salaries to the printing
office employes. Much of the printed matter
is now regarded as so much unnecessary ex-
penge and, probably, its volume will soon he
greatly reduced.

A large reserve of United States notes and
gilver certificates is always kept in the
Treasury vaults. Officials are always glad
to see this reserve increase, as it gives the
certificates time to become well seasoned
and adds to their appearance and wearing
qualities.

g

HEAT WITHOUT FUEL.

A colored man of St. Joseph, Mo., has in-
vented an apparatus which he believes will
in time do away with combustion for all
purposes, except, possibly, foundry furnaces
or similar cases where great heat is re-
quired.

Friction is the agency which the inventor
proposes to use for producing heat and he
lhias built a working model about three feet
in length to demonstrate his idea. It con-
gists of a steel tube sorrounded by a jacket
and ingide of the tube a wooden roller cut
into four triangular sections and arranged
about a steel shaft. The wooden roller is
five inches in diameter and the inside of the
tube in which it runs is six inches in diam-
eter. The water chamber ontside of the
tube i ten inches in diameter, leaving four
inches in the water chamber.

e
WATCH INSPECTION FOR BIG RAILWAY
SYSTEMS,

The duties of a traveling watch inspector
for a big railway system are much more
arduons than one might imagine. One sys-
tem pays $18,000 per year for this purpose
only., It takes the assistant inspector two
years to visit all the inspection points on
the lines and each test of a watch lasts 72
hours. If it varies six seconds in that time,
it is rejected.
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PRIVATE ELECTRIC FIRE APPARATUS.

Many property owners in the business dis-
triets of large cities are taking warning
from the Ballimore and the Toronto fires
and installing private five protection appua-
ratuz, The Baltimore Fire Deparvtment ad-
mits that many buildings on the immediate
margin of the devastated tract were saved
only by the effective work of private ap-
paratus, These Iuildings were supplied

apparatus in Baltimore were valued at $5,-
060,000, and  at Toronto the saving from
privivte protection was =imilar in extent,
The advantage is that the apparatus is
o the groumd in position aml ready for ae-
lion, wherens a five is usually well under
way before the city fire companies ean ar-
rive, arrange their hose lines amd make nee-
sy couplings and connections. A drench-
ing of the entire building is then often re-
quived. while 4 comparatively =mall amount

Electrie Fire Protection Apparatus—Always Ready.

with either stand pipes or pumps connected
with wet-pipe interior sprinklors and dey-
pipe sprinklers for protection from outside
fires, storage tanks holding from 1.500 to
165,000 zallop= being placed on the roofs,
Besides saving the bunildings in which they
were located these equipments stopped the
advance of the flre, and undonbtedly many
more buildings would have been destroved
in the absence of their efficient service. The
buildings and eontents protected by private

of water would have put out the fire in the
first place.

A very interesting installation of private
fire protection apparatus was recently made
in a big Chieago department store. The ap-
paratus is operated by electric power which
is always available in a city and causes the
least delay possible.  The outfit consists of
a duplex pump connected by single-redue-
tion gearing to a water-proof eleetric motor.
The pump cxlinders are 8 inches in diameter
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by 12 inches =stroke, having a theoretical ca-
pacity of 700 gallous per minute at 600
R. . M. against 140 pounds watler pressuare.
The illustration gives a good general idea
of the pump, showing the special attach-
ments and the large pressure and vacuum
chambers required by insurance companies.
The pump is thoroughly rust-proof in all
moving or wearing parts, insuring promubi
and smooth running when oceasion arises,
The motor is shunt wound for 220 R. P. M.
at 230 volts and is enclosed, all connections
being carried through pipes screwed into the
frame, so that the deviee may be flooded
without affecting its action. The fields and
armature coils are cooled by fans on the
armature shaft, the ventilator intake and
outlet being visible in the photograph.

With sueh an apparatus hardly an emer-
gency could arise in which it could not be
relied upon. The use of eleetric power is
more economical than steam in that there
is no stand-by or maintenance expense,

-
FLOATING MOTOR HOUSEBOAT ON THE
MISSISSIPPI.

Among all the queer craft that have navi-
eated the Mississippi in the viecinity of Bt
Lounig this year, none has attracted more
attenrion than a houseboat which appears to
be fitted with a bhuge paddle wheel almost
as large again as the boat, and which is
in faet, a paddle wheel and motor drom
combined.

“The Great Wheal is Almost as Large Again as the Boat'

This wheel is 12 feet in diameter, 534 feet
wide and its outer circumference is cov-
ered in checkerboard effect with buckets, 3
inches deep, four rows of 32 huckets each
extending entirely svound the wheel. The
hoat and the wheel each floats on its own
keel. The wheel rests in the water at the
center of a catamaran boat platform.

The paddle-wheel-motor-drum is open in
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the center of each side and in one side has
i door through which “Nig™ the motor, is
admitted. “Nig” is a pony who treads the
great wheel and eauses it to revolve, thus
propelling the boat. He iz hitehed in a palr
of shafts, and elimbs the wheel as a squir-
rel does in a revolving cage,

“Nig" is considered a character among
Missizsippl rivermen, who all know him.
The inventor of the housgeboat, Charles Mar-
tell, a French Canadian carpenter, believes
old wheelz of river boats ean be utilized in
this manner and that guch craft will some
day cause the Mississippi to teem again with
traffic.

e =

AUTOMATIC SCULPTORS.

A Berlin inventor has succeeded in per-
fecting a new automatie seculptor which
copies models in every particular just like
the originals. This is the second invention
of this nature, but the first works horizon-
tally while this works vertically. The oper-
ation of the machine is as follows: The

Btatue-Copying Machine in Operation,

operator swings down the delicately-poised
frame on to the dummy; the pointer is hover-
ing over the model to be copied, and in-
stantly the revolving drills ecut into the
vough bloeks of wood or stone, shaping
them speedily as the point is moved to and
fro. According to the capacity of the ma-
chine from two to eight copies may be
made of any model in relief or intaglio.
The largest machine can do the work of
twenty-six highly-paid craftsmen.
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ASPHALT PAVING HEATS HORSES'
SHOES.

A borse shod with  metal shoes  should
not be driven rapidly on an asphalt pave-
ment. The heat produced will not only be
painful to the horse, hut may serionsly in-
jure him., One of our subscribers recently
ealled to relate his experience in driving on
asphalt pavement. e was riding horvse-
back in eompany with a friend, when the
two engaged in a friendly race. After they
lind gone about a mile, hizs  friend’s horse
threw a shoe. Going back to the place the
rider dismounted and picked up the shoe,
which was so0 hot it not only severely Lilis-
tered his hand, bt did not cool so it could
he taken up for several minutes. At eanch
step the horse slips a little, and thizs con-
stant rapid sliding of the metal shoe, under
weight, upon the sand contained in the
pavewment, genewsitedd o high degree of heat.

il

TRANSPORTING THE WOUNDED ON
GERMAN WAR VESSELS.

The Gerinan navy has adopied o method
of transferring sick or wounded men from
ole veszel to another or sending them
ashore, which iz claimed to be very com-
fortable for the patient and a most con-

Bending the Patliemt up & 8teel Chute.
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Lacing the Patient in the Canvas Bhround,

venient way  of handling helpless hodies,
The device is at least unigque,

The sick man is first laced up in a stout
canvas shrond and, afier this operation,
iooks as though he might have been re-
moved from some anecient Egyptian tomb.
The back is stiffened so there is no possi-
hility of the patient’s bhending, and the sides
are provided with strong rope handles. The
upper rings of the canvas casing are then
bent on fto the raising tackle, and the sick
man is sent up a steel chute in the twink-
ling of an ecye.

Py

INDEX TO 1904.

The index to Vol VI, January to Decem-
her inclusive, 1904, is now ready and will
e mailed free on request to any of our
readers who desire to bhind their volume,

We have a few renmmaining boond volumes
of 1904, price, express paid, $3.

e -

Indian kerosene oil is not of as good qual-
ity as imported oil, lnat, nevertheless, the
importation during the fiseal year ended
Mareh 31, 1304, fell off 10,000,000 gallons,
Indian oil fields have Dbeen developed rap-
idly and the oil iz so cheap that it has
gecured a ready market
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NEW FIRE BOAT FOR MANCHESTER
SHIP CANAL.

A woew e boat, the “Firefly,” has becn

built for the Manchester, Englamd.,  Ship

Cannl, It is the largest over baile in Eng-
land, amd cost 50000, 1t i= 90 feet long

The “Firefly,” Fire and Balvage Steamer for Use on the
Manchester 3hip Canal.

by 23 feet Deam, but only draws 3 feet;
spemd 8 knots: propellers, twin serew type,
Two pumps have o capaeity of 2,000 gal-
lons, and two salvage pumps, eentrifugal
type, deliver 2500 gallons per minute. Two
3la-ineh streams were thrown to a height
of 100 fect,

THE HYDROVOLVE. A NEW FORM OF

WATER WHEEL.

A new water wheel of o constroction com-
bining features of hoth the overshot wheel
and the turbine has recently been patented
in several countries. The important feature
of this new wheel, which iz ealled the

TR SR TR
Diagram of Hydrovalve,
hydrovolve, is the peculiar eonstruction
of  the Imekets which carey the  water
to the point of exit, where a reactionary
effect which utilizes all the remaining force
of the water takes place as it leaves the
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huckety, so that the water in the tail is al-
most guniet instead of, as owith many older
tvpes of wheels and with turbines, whirl-
ing and swirling. full of unused energy’

The  coustruction of the hydrovolve is
shown in the sketeh., It consists of a hor-
izomtal axis, 1, o closed shromwding, b, and a
partially closed poddle Dox, thus forming a
cirenlar channel bent around a central point
opeting  out. The paddles and cells, ¢,
within this circular channel arve of peculiar
construction.  There are two rows of buck-
vt=, the first of which form cells with the
shrouding itself, and the second row De-
ing cells of which the inner rims are lowoer
than the outer ones, the walls of the inside
circle of buckets forming outlets for this
secold row.  When a pair of these upper
eells are filled the water fows over inside
the wheel to the next pair of cells and so on
through all the pairs of ecells in turn to the
point of exit. This lowads the rim of the
wheel to the full half of its periphery amd
gives a very great starting power. The re-
actionary effect at the exit is caused by the
water passing from  the inside over the
onter buckets (o escape,

The wheel in the sketch Is drawn to a
seale of 1:40 and is adapted to a fall of
7 feet 214 inches with a flow of 122.044
cubic inches per second.  The dimensions
of this wheel are as follows: diameter, 67
inches: depth, 197 inches; width, 9 feet 10
inches. The wheel develops b4 effective
horsepower.

- o
e

FIRST GASOLINE ROAD ROLLER IN ENG-
LAND.

The illustration shows the first ga=zoline
road roller which was recently Dbuilt in
England. The machine weighs 16 tons, has
a 25-horsepower engine, which consumes
8 gallons per day. The rear wheels are
the drivers, and veverse is secured through
a double frietion ecluteh., The cooling wa-
ter is carricd in the lower tank shown, amd
cirenlation effected by a pump.,

The First Gasoline Road Roller
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MOTOR BOATS FOR OCEAN RACES.

Motor boats for crossing the ocean in the
contemplated competition should be nearer
400 feet than 40 feet, declares Mr., W. E. H.
Humphries, an Euglishman and a practleal
motorist of wide experience. He sayvs:

“The conditions of the race are that the
boats shail be able to travel at a speed of
at least 156 knots, shall carry all their own
fuel, lnbricating oil, and spare parts, and
shall start with at least =ix personz on

AL
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HOW MIRRORS ARE MADE.
Silver has Ta.lr.:n the Place of Mercury

The making of modern mirrors consists
firgt in ridding the glass to be used of all
tlefects and then silvering, 1f the mirror
is to be beveled, additional operations of
beveling and preparving the glass precede the
silvering, Nowadays silver has, to gquite an
extent, taken the place of mercury in this
industry,

Where the Silvering is Done

board., This rules out of the contest all
gmall racing eraft. The normal consamption
of a petrol engine may be regarded as 1 pint
per horsepower per hour, which means that
for every 100 horsepower of the engine
there s consmmed approximately 300 gal-
tong per day. With a 15-knot bhoat the pnss:
nge from Havre to New York might he ex-
pected to oceupy from twelve {o  fifteen
days. Hence for every 100 hovscpower of
the engine it will be necessary to carry
4,500 gallons of fuel, occupying approxi-
mately 723 cubie feet of space and weigh-
ing 156 tons, or more, if fucls heavier and
legg efficient than petrol be employed, To
complete the absurdity, the Calais-Dover
racer wonld require, to enable it to cross
the Atlantic, a bulk of petrol of greater
weight and greater digplacement than the
hoat itzelf,

In selecting glass snitable for mirrors, the
cxperienced workman, by placing a piece of
black cloth behind the glass, and looking
through at an angle, quickly discovers all
defects. Even the seratehes and stains must
e removed in the making of a really good
mirror. Seratehes are removed by holding
the glass upon an upright buffing wheel cov-
eredd with felt. The =stains are removed by
a device known as a “blocking machine.”
Unless it iz to be hevelsd a gloss Tree from
staing and seratehes is veady for silvering.

For beveled mirrors, plate glass is used.
The Level is abtained by holding the glass
aralnst a horizontal roughing wheel, sand
amnd water also playing an important part
in the operation. The bevel, like the sur-
face, must also bhe polished.  An emery wheel
is used to remove the sand and clean the
surface, Then after being held against a

-
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Buffing the Bavelad Glass.

horizontal grindstone, .o polisbiug  wheel
with pumice stone is used. To brighten the
glass, a buffing wheel with rouge upon it
is employed,

At least three things are claimed for silver

in place of mercury in the making of mir-
rors. In the first place, that it reflects more
light: secondly, that mirrors can be turned
out in less time, and, in the third place, that
the work is made more healthy for the
employes. In silvering a modern mirror,
after the glass has been freed from defects

aud sufficientily polished and washed, a
preparation that will hold the silver is
poured on. Next the glass is removed to

a perfectly smooth table which is beated
by steam. As the silver solution is poured
upon this table a goodly per cent of it at
once begins to adhere, the remainder later
being drained off. Over the back, shellac
is then applied to keep out the moisture.

In the earlier days of mirror-making,
slieets of tin foil were first placed upon the
surface of the glass and pressed closely to
it, after which it was covered with quick-
gilver, the quicksilver at once forming an
amalgam with the tin. Varions methods are
employed in making mirrors where quick-
silver is used.

R
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GAIN IN QUICKSILVER PRODUCTION IN
1903,

An official report says that the production
of quicksilver in the United States during
1802 amounted to 35620 fAasks of T8
pounds each, valued at $1.,544,934, an in-
crease in guantity of 1.329 flasks and in
vilue of $77.086 over 1802, California and
Texas mines are the largest producers of
the metal.
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Holding the Glass Upon the Horizontal Bmoothing Wheals.



POPULAR MECHANICS. 131

Low Tide in the Harbor of Panama.

4 [ - (1 1 taen il
iy uf lon.

Scene at Low Tide in the Harbor of Panama.

In the illustration is sbown a mwost un-
usual seene characteristic of the harbor of
Panama at low tide, Aeross the little isth-
mus on the Atlantic side at Colon the range
of tide is only one foot, but on the Pacific
gide it iz 20 feet.

During low tide the ships rest on the
heach where the loading and unloading is

carried on quite as though the place were
never coversd with deep water. Wagons
and horses, native laborers, sailors, boxes
and casks crowd the shores. High tide
finds them all removed, and the crews and
cargoes aboard the vessels ready to  be
flonted again upon  the accommodating
deep.

NAPHTHALINE AS A SUBSTITUTE FOR
GASOLINE.

In eountries not so rich as ours in nat-
ural supplies of petroleum, n great deal of
experimenting is done in an effort to find a
substitute for gasoline as fuel in internal
combustion motors. A= a result, in France
auntomobiles using aleohol as fuel are in
competition with thoze using gasoline and
in Eungland, where aleohol is heavily taxed,
there iz one car in which kerosene has
heen snecezefully substitnted.

Two French engineers, however, have
produced the best substitute yvet tried, hav-
ing perfected a method of using solid fuel—
naphthaline. In thiz syvstem a reservoir con-
tains the fuel which is liquefied and sprayed

into the engine ceylinder and earries with it
enongh air to insure proper ecombustion,
The one drawback to this system iz that
to secare the high temperature required for
the waporization of the =olid fuel the pre-
liminary use of gasoline i3 involved.

Naphthaline iz an inexpensive coal tar by-
product and is familiar fo every one in the
form of moth halls,

———

The ordinary watch eannot be used on
submarine boats, but a special wateh, the
construction of which conforms with the
conditions within the underwater craft, is
necessary.  These watches cost from 375 to
£100, None is manufactured in the United
States as vet for watechmakers are loth to
invest for the first oerder of them.
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CONSTRUCTION OF A GAS TURBINE—
ENGLISH INSTITUTE PRONOUNCES
UNFAVORABLY,

The snecess of the =stegm turbine j= stim-
ulating builders of gas ecugines to perfect a
gas turbine. =uch a1 machine in amall pow-
ers would be welcowmed by autowmobile and
Inunels owners, A 200-horsepower gas tur-
Bine is being Luilt by the Stolze Gasturbioe
Company, of Berlin-Uharvlottenborg,
many, to which we are Indebted for the
particulars given below:

Chosp-

In this engine atmospherie air s com-
pressed to a moderate  tension, say 114
atmos. above atmospherie  pressore,  atd
heated afterwards =0 as fo assmoe @& 2 or

21, fold volume at the same tension, after
which the air iz allowed to expand down
again to atmoesplieric prossure.  The exeoss
of work performed over the absorleal eneroy
is thuz due to the inerease in volnme re-
sulting from the heating,

Two sets of turhines of different design
are mounted on a common axle. Jne of
these serves as air compressor, while the
other drives the shaft by mepns of the
heated air.  Either set consists of several
rows of gulding vanes, fitted to the engioe
casing and of =everal rows of running vanes
of a corresponding design, Dbeing fitted to a
common rotating cone which turns round
along with the shaft. XNow, one of these
turbine systems sucks in the fresh ale, com-
pressing it to a given tension through a
preheater (heated with exhaust gases) and
driving the greater part of it into o chamber
lined with fireproof material. The smaller
part is conveyed beneath the greate of a pro-
ducer where it serves to gasefy a conven-
ient fuel. The gas thus formed penetrates
into the chamber alluded to, to e lmrot
there by the compressed alr in suitable
burners to carbonie acid and water vapor,
while evolving large amounts of heat. These
raseg next penefrate into the second turbine
gystem, where they are allowead to expond
in traversing the varions steps, thus yield-
ing useful work.

The process is thus analogous to the cyecle
performed in all combustion engines, con-
sisting of a suction of air, that is followed
by the compression of the same, the mixing
with fuel, combustion, expanzion and =ub-
sequent discharge. A distinguishing  feat-
ure Iz, however, that the mixing takes place
after compression amnd the combustion at
constant pressare.

On the other band the Institute of Me-
chanical Engineers (England), at its Octo-
Ier session, expressed its belief that *“a
gas turbine is, for the time belng, at all
events, wechanieally hmpossible,”

The Fogineor, London, =ays ditorially:

“There iz not in exi=steace, ol possibly
never oan be, a commercial ogas tarbine;
aud the main valoe of the discussion lies in
its power to serve as a gnide, nnd prevent
the waste of money on hopossible combina-
tions of mechanizm. The paramount Giffi-
culty lies in the ciremmstance  that the
moving sus has to e admitted to the tur-
bine at a temperature which wonld nt onee
rafse the Dlaides to a breizht red heat,  As
the gas wust contain free oxygen the steel
Blades would be “barnsd™ in oo few hours.
It i= troce that sugcestions were made for
the cooling of the blades by waler, but we
must take aceount with centrifugal forece;
and it iz very far from easy to see how
water could be u=zed without apsetting the
voery delicate h:ﬂ.‘l‘]‘t{'l‘ of the wheel, So
groat is the tempernture difficulty that we
might almost Ieave the discuszsion of the
guestions ral=zed hiere; but even about im-
possible engines there are points worth dis-
cussing, and It is indisputable that much
ingenuity haz been manife=ted by Mr., Par-
son= and others in fryving to devise methods
of Lkeeping the wheels cool. For example,
the hot gas Jot acts ot one diameter of the
wheel while a cold-water jet is projected on
it at another.

“The first condition of success s, of
conrse, that sas shall e available to work
the turbine. XNow, in a reciproeating en-
gine the gas is fived in o eylinder, behind a
piston, and produces driving pressure,
Nothing of this kind can take place in the
turbine, The only coneeivable turbine, we
think, driven by gas must bhe one working
on the De Laval principle, becaunse in it a
wheel might run red hot, being as it is, so
to speak, free ‘in the open’; but the mate-
rial his yet to be Foand which would endure
the centrifugal effort at the temperature.
But let it be supposed that all mechanical
difficulties were overcome, and that a fire-
clay turbine were possible, actuated by zZas
in the condition of a white-hot flame. What
wonld he gained., and how much better
would the new machine be than the recip-

rocating ras engine or the steam turbine®”
— -

Last yvear the production of ashestos in
the United States was 874 tons, compared
with 1,005 tons in 1802,
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Conning Tower--Brain of the Battleship.

The Conning Tower is the Brain of the Battleship. From this center of
intense activity communication leads to every worlHing member of

the ship. The engines,

rudder, turrets, pumps, guns, torpedoes,

signals-=all these things are directed from the Conning Tower in

time of action.

Every part of the ship is made respondent to the

touch of a button, the movement of a small lever, or verbal in-

— — -

struction through a perfect system of telephone connection.

The “Autopyrophon,” a New Automatic Fire

The “autopyrophon™ i= o =mall ghisgs tabe
bhent in the =shape of a capital U, onehalf
of which is filled with mercury and the
other with some hizhly volatile lguoid, sal-
phuarie ether, for instance. The ends of the
tube are closed aud one of the upper parts
is surrounded by a cover of some non-heat
conducting material; both parts are fitted
with an electric wire melted into the glass,

This little appartus, which measures 3.94
inches in height, 2.76 inches in width, and
.78 inches in depil, iz placed at any con-
venient point in a voom. If the teampera-
ture of the room rises evenly the mercuary
in the tube stands at equal heights in hoth
ends and the apparatus is not affected, Duat
shonld a fire break out and the tempera-

Alarm.

—

funre in the voow e suddenly ralsed  the
ether above the mereors in the zlass tube,
which is unprotectid, evaporates, the pres-
sure of the generated vapors causes the mer-
cury to sink in the tube amd rise in the other
part completing  the  eleetrie eirenit  and
cloctrie alarms at any and as many points
ag desired are set in omotion.  The appartus
detg for an indefinite length of time and

it is not necessiary to renew the sab-
stnnees,
W, F. Wright, United States Consul-Gen-

eral at Munich, Germany, who reports this
invention, was present at a demonstration
in which a fire from o sall pile of shav-
ings in an ordinary-sized room acted on the
apparatus in eight =seconds.
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BORING HOLES IN LOG WATER MAINS.

An Eye Witness Tells How It WasTDone a
Generation Ago.

In the December, 1904, issue of Topular
Mechaniecs appeared a description and illas-
tration of an old log water main used in
New York City 107 years ago and recently
unearthed there. Many were the surmises
as to how the hole through the center of
the large log had been hored. W. 1. Dale, of
Atlanta, Ga., whose father had charge of
the plant for boring holes in the logs used
in the first waterworks system of Augusta,
1., sends us some very interesting informa-
tion on this point.

Boring the holes was accomplished in a
lathe-like machine in which the log was made
to revolve instead of the boring tool. This
machine was in the shape of a half eylinder,
tapering to and having a gimlet point at its
axis on one end. At the other end a yoke
terminated in a shank that bolted on to the
tool rod. The boring tool was sowme 10 or
12 in. long and from 3 to 4 in, in dinmeter,
A cutting edge extended from the base of
the gimlet point the entire length of the
tool, against which the woowd revolved and
was ceut away and smoothed,

Two double flanged, 2-sectioned cast-
iron pulleys, with openings in the hub large
enough to girdle the log, rested on o casting
having a half-cirele concavity with same
radius as the pulley face and same width
as the face; while the flanges, one of which
wias toothed, prevented the pulleys from
getting out of place,

To operate, the half of ecach pulley was
removed, leaving one-half each on the bed
cagting. A log was then rolled into them
and the other halves put on and bolted to-
gether. The log was then centered and se-
aured by wedging inside the hubs: a pinion,
working the toothed flange already men-
tioned, imparted motion to the log. The
rear end of the tool or earrier-rod was fast-
ened to a movable frame working on guide
rails set 20 as to guide the tool along the
axis of the revolving log.

The operator would first start the tool in
while standing near the end of the log, so
as to have it enter at the axis, he would
then go back and push the tool through hy
shoving on the frame runuing on the guide
rails.

The manner of coupling the wooden pipes
together when putting them down was very
simple and effectual. The couplings were

of ecast iron, some 14 to 16 in. in length,
of same ealibre as the log pipe, about 3 in.
thick at each end and gradually inereasing
in thickness from each end to the center,
where they were about 1 in, thick and rein-
forced by n bead.

The logs had been counter-bored for a
short distance at each end so as to com-
pensate for the thickness of the ecast-iron
coupling. In coupling together the last log
put  down would e foreed by levers or
Jackserews against the conpling until it had
become wedged sufficlently to form a water-
tight joint.

The hydrants were formed by cuotting off
a plece of the hored log long enough to come
2 or 3 ft. above ground, its lower end con-
necting with a tee coupling; top end
plugged:; a hole bhored into the center and a
spigot driven in.

The pipes were all made from =soft yellow
pine, 12 to 16 in. diameter, and the springs
from which the water came were about
three miles from farthest end of the sys-
tem,

The logs were not peeled or otherwise
preparved, except as mentioned, before put-
ting down. This system was in use as late
as the 708 as an auxiliary to the more mod-
ern system.

MULTIPLYING WATER POWER.

The annexed sketeh shows how a Ger-
man inventor proposes fo make the most
possible use of flowing water. The plan
consists In making the stream operate a
series of undershot wheels simultaneously.
As these are coupled together, the total
power can be colleeted and transmitted to
a shalt or other deviee,

Multiplies Water Power

The power of the waterfnll multiplied
into the number of wheels will be that
which drives the machinery. In the sketch
the wheels are connected together hy means
of a chaln or belting, and one of them
transmits the power to a shaft furnished
with a flywheel.
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SHOP NOTES

PROPER METHOD OF USING SANDPAPER.

Of a plece of maohogany or clean pine
about 5%x3x1 inch make a rubber shaped
as in Fig. 1 and zlue
a picee of sheet cork
on the face of the ruh-
ber. Fold into three a
piece of sandpaper 6
inches wide and 10

Fig. 1 Inches long and place
the face of the rubber on the middle di-
vision, the sy side of the paper heing
downwards. The rubber should be graspeil
firmly, thgfends of the sandpaper being held
on its bgek and sides, as in Fig, 2, and then
the work may
proceed.  This
maethod is ree-
ommended by
Fred T. Hodg-
son in ks
New Hard-
waod Finish-
ing.

Anothear
method of
making the
rubber block
is by glueing a piece of rubber belting to
a piece of basswood, or i solid rubber about
one inel thick may bhe used.

s e
- -

SOME GOOD PAINTS FOR STACKS AND
BOILER FRONTS.

A good paint for this purpose is asphaltom
et down with turpentine to the right con-
sistency; coal iar mixed with graphite and
thinned with turpentine is good, also.

Steam pipe used for heating, says a cor-
respondent of the Engineer, should not be
painted, but ean be given a thin coat of
lampblack and lingeed oil, which will greatly
improve its looks,

S

A SIMPLE FIRE EXTINGUISHER.

A fire extinguisher ecaslly made and ready
at all times for instant use consists of a
gallon of water to which is added three
pounds of salt and one and one-half pounds
of sal ammoniac. Bottle this liguid and
when fire breaks out pour it on.

A HANDY CONCRETE FORMULA.

There are a great many formulas and a
great many estimates for the cost of con-
crete, and here is another. A gentleman,
who has had some experience, says that
good conerete can be laid for about $2.00
to $2.25 per vard. Cellar floors and side-
witlk can be laid down, furnishing every-
thing for 12 to 14 cents per square foot
super. Foundation work: One part of
coment, three parts of plain sharp sand, six
piirts stone or broken birick so as to pass a
2-in. ring, properly moistened will make a
good strongz foundation.

—._.*..-*—

THE BEST METHOD OF FASTENING GUY
LOGS.

In setting poles, says the American Tele-
phone Journal, gny logs should be placed so
as to offer the greatest resistance to the
strain. The illustration shows the best

Beat Method of Guying

maethod of doing this. To the guy log, B, are
fastened two crosspieces ns shown, the rod
passing through the center of the log and
fastened with a nut (Fig. A). Its position
is clearly shown in the sketeh.

o
-

-

The guantity of pure platinum produced
in this country during 1903 was 110 ounces,
valued at $2,080. This does not Inelude $6,000
worth of platinum rveported as contained in
slimes from copper ore from a Wyoming
mine. This is an increase of 16 ounces over
1902, but in 1901 the production was 1,408
ounees of refined metal. For two years the
average price has been $19 per ounce.
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USE OF MURIATIC ACID IN COPPERING
STEEL OR IRON.

A few drops of muoriatic acid will make
copperas take hold of the metal in eopper-
ing a surface of steel or iron to take serateh
marks, even though the mefal be oily., It
is not necessary to wait for it to dry:; mere-
Iy wipe off all sarplus aclil with a rag.

S

DEVICE FOR CUTTING WO0OD GUTTERS.

Ordinarily gutters are cut on a rip saw

with one saw and by turning the stock
around. The wachine for making wood gut-

ters shown in the sketeh is o deviee of g
correspondent of the Wood-Worker and by
means of it gutters can be cut in just half
the usual time.

It is 0 combination one

of two saws,

Davice for Bawing Wood Gutters

upright and one horizontal, so that the two
cuts can be made at one time. YWhen a
plank is started all that is necessary is to
return it, repeating the operation. Fach
time the stock passes over the machine one
gutter Is mwade, amd the operation is econ-
tinued until the plank iz used up, the only
wiaste Deing the saw kerf amd the corners,
The same rig can be attached to g self-
feed rip saw and the stock fed by power,

- o
— >

HOW TO CANVAS A BOARD CEILING.

When eanvasing a celling on whicll o
hang paper, the strips of canvas should tirst
he stitched on the machine into n sheet the
gize of the ceiling, making each seam about
one-half inch, says the Master Painter. The
sheet should then be rolled on a pole and
the outer edges tacked,

The cloth can be put on so that all the
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tacks are on the ingide and do not show.
To do this unroll the cloth a foot beyond
the first seans and have an assistant hold
the roll lack out of the way. Grasp the
seam betwen the thumb and  finger amd
streteh the first strip and drive tacks one-
fourth of an inch  outside the stiteles
through Dboth thicknesses of the cloth as
lapped tozether to make the seam. Proceed
in thiz manner with each semm in its turn
until the ceiling I= covered, then streteh and
tack acreas the other sides of the room.
The side of the cloth which shows will bhe
stretehed clean and smooth and the gquarter
inch between the seam and the tack will let
the cloth give and take as the hoards shrink
or swell and thus keep the cloth from sag-
ging., This method of putting on cloth is
called  blind  tacking. Unbleached muslin
should be used.

R
e

POLISH FOR HOT METAL.

The following polish for hot metal is
highly recommended Ly a correspondent of
the Engineer:

Take the nsh of aunthracite coal from
under the grate bars and shake through a
fine sleve, then use keroseone oil and mix
into a good paste. Use any kind of eloth,
anid apply this to your eyxlinder heads and
rib very hard.  Always rub with the grain
of metal s¢ you will not =erateh it.  Leave
the paste on until dry, then use a dry eloth
and polish it to =it yvour taste.

——————
TOOL BOX FOR MILLERS.

For millers or in any trade where such
tools as a claw hammer, tack hammer, belt
punches, spring punches, serew driver, wire
cutter and any number of other small tools
are in constant demand the tool box shown
in the sketeh is espeeially handy, as the full

Handy Tool Box

outfit of tools can be carried from place to
place or from one part of the plant to
another, saving delay and trouble. The hox
should be from 21 to 3 fl. long by 8 in.
wide at the top. says the Ameriean Miller.
The sketch explains the construction.
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ECONOMICAL METHOD OF GETTING UP
STEAM IN AN EXTRA BOILER.

Starting up an extra boiler o couple of
times a week for a few lhours only nator-
ally would consume a great gquantity of coal
to get up steam from cobld water, A corre-
spondent of Power who faced this difficenlty
tells how he got around it aml had o supply
of hot water ready for emergencies nlso, he
SAYE:

“T put a tee on the blow-off pipe and took
a branch to the suction of my boeiler feed
pump, amd before starting up wonll  cir-
enliate that water in the boiler throngh my
feed water heater into the froot head of
the bhoiler and back agnin for about an hour,
thns warming the water up with the ex-
haust steam from the engines, This also
prevented sudden strains on the boiler, due
to getting =tean up  quickly from cold
water.”

HOW TO SLING A BARREL.

It is sometimes necessary to sling a bar-
rel containing small castings and Hgnids and
with hoth heads on it iz an easy joh, says
the American Machinist, but with one head
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FIRST THING TO DO IN CASE OF ACCI-
DENT.

Keep cool. Summon n surgeon at once,
Hend o written message, deseribing the acei-
dent amd lojury, If possible, In order that
the surgeon mway koow what instruments
and remedies to bring.

Remove the patient to a qulet, airy place,
where the temperature iz comfortable, buot
never to an engine room, and keep Dy-
standers at o distanee,  Hapdle the patient
quietly and gently.

Arrange the injored person’s body in a
comfortalile posltion: Injurles to the head
require that the head Lie raised higher than
the level of the hody: when practieal, lay the
patient on his back with the lhnbs stralght-
ened ont in thelr wsual watoral position,
Unless the head be injured. bave the head
on the same level a2 the ody,  Loosen the
collar, waistand and beltz. If the patient
ghoulil he faint have his head rother lower
than his feet. If the arm or leg be injured,
it may b slightly raized ol laid onm a
enshion or pillow,

Wateh earefully, If unconseious,

If vomiting oeceurs, 1turn the patient’s
body on one side with the head low, so that

Hlinging & Cask Having Ooe Head Out

mif, the average workman handles it very
awkwardly and uses a great deal of rope
in Iashing it. Our sketeh shows how It may
be done with an ordinary sling aud ion the
simplest manner possible,

the matter vomitel may not go into the
lungs,

If o woumt Iw dizeovered in o part cov-
eredd by the clothing, ent the clothing in the

seam. Ooly remove sufficient clothing to
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uncover and inspect the wound. In case of
burns, pour lukewarm water containing a
little baking soda over the clothing before
attempting to remove it. Al wounds should
be covered and dressed as quickly as possi-
ble. If a severe bleeding should oceur, see
that this is stopped, if possible, before the
wound is finally dressed. Do not touch the
wounds with the hands either during ex-
amination er while applying dressings, un-
less they have been previously made surgi-
cally clean. After dressing a wound, do no
more to the patient unless necessary to re-
store him to comnsciousness or relieve faint-
ness,

If suffering from shock, place him in a
comfortable position and await the arrival
of the surgeon,

e
CLEANING CLOGGED PIPES.

The deviee shown in the sketeh is a tool
used by a correspondent of Domestic Engi-
neering for cleaning pipes which have he-
come clogged Dy a deposit of mud.

The tool is made up of a solid bolt of
iron, with a conical-shaped head, A, the

A : & . 3" 6A3 PIPE
b Bl
i
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Tool for Cleaning Clogged Pipea

point being moderately sharp for driving
with a mallet. Washers, B, of not more
than 214 inches dinmeter are slipped over
the bolt and Kept in position by sleeves (D)
cut from gas pipe slightly Iarger than the
shank of the bolt, Not less than four Lioles
should be bored in each wazher, as at ¥, to
let the water pass and carry ont the mul
cut loose by the cleaner.

If the joints ave properly made np the %-
inch pipe is best, a3z it does not weigh as
much as the 1-ineh and two or three men
can handle more feet when cleaning. Bolt
A should be about 2 inches between head
and the coupling; thiz enables one to ham-
mer loose if the cleaner should Dbecome
fastened.

To operate, take the tool and insert at
the discharge end of the pipe.  First con-
nect on length of pipe, shove and pull un-
til this length gets (oo short, then add an-
other, and so on up to the limit of vour
power. With four men over 300 feet in a
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stretch can be cleaned. Then draw out
your cleaner, measure along your pipe line
to point it reached, dig out two or three
lengths, cut the conpling nearest the dis-
charge, raise the pipe gradually until the
free end I= above the trench, add a length
S0 as to carry the water away from your
pit; then start and work your cleaner as at
first, and repeat until the entire line is
clean. Bear in mind that each time you
cut your pipe the water must be ent off
until you are ready to start the cleaner;
never attempt to use it until the water is
fowing.

&
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REPAIR FOR A CUT JOURNAL.

For a hot brass in a locomotive that has
cot the axle the following method of treat-
ment is recommended by one of our read-
ers, Harry A. Tradsham, foreman of the
Canada Eastern Ry, shops at Gibson, N, B,
Canada, He says:

Bemove the brass and tin it all over the
wearing sarface and then drop little daubs
of solder all over the tinned surface. This
will be found a sure cure for a badly cut
journal,

—_— e ——————

SETTING POLES IN SOFT GROUND.

An excellent method of setting poles in
soft ground without sinking them In is given
by the American Telephone .Journal, Tt
BAYS:

Set the pole In a concrete envelop cowm-
posed of rubble; one part cement, two parts

Betting Pales in Boft Ground’

sand, and four parts stone. To the bottom
of the pole a platform should be attached,
a8 shown in the figure. This eliminates al)
possibilities of the pole sinking and at the
same time the use of the conerete secures a
foundation which has a great amount of
stubility.
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SOME PIPE PROBLEMS SOLVED,

The following kinks, which may be of
practical benefit to other workmen, were
given by T. F. McMackin in the Engineer:

Fig. 1 represents a difficult job of pipe-

T

fitting recently done on some hoilers in-
stalled in New York, The boilers were
divided into two sections or batteries, one
section being placed in a vault or fire-room
directly under the sidewalk, and contained
two hoilers, one placed on the right of the
building. The boller on the left had just
been installed and the steam cut off from
that side of the bumilding. the main being
kept hot from the boiler on the right, which
maide it neeessary to make connections
after 12 o’clock Saturday night.

The mains were 4 inches in diameter and

earried east-iron fittings, the openings be-
tween the two tees being only 16 inches
apart, ag shown. In this instance we had
to put in a 4-inch valve, the 4-inch flanges
and the necessary nipples. All kinds of

1590

short nipples were tried and discarded. The
piece containing the valve was made up on
the floor several times, but without success,
because both pipes were jmmovable and
conld not be sprung 1-16 of an ineh. The
villve measured 7 inehes, the flanges 2
inches, and the three nipples 1% inches,
Finally we made up the two halves on the
floor, and by means of a crowbar and sev-
eral blocks of wood we managed to force
them into place,

Fig. 2 representis a supporting column for
carrying a steam main between two lot-
lhouses. The distance between the two
houses was 15 feet. The column or stand is
compozed of pipe and fittings and an ordi-
nary pipe-hanger, The main is 5-inch pipe.

In order to render the column secure, a

. WWW
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lole 2 feet deep was dug and a foundation
built by first imbedding broken stone in
cement, and layving on this brick in cement.
After placing the flange, the whole was cov-
ered with eement, which was heaped up
cone shaped around the 2-inch pipe as
shown.

An improviged pipe-lhanger iz shown in
Fig. 3. This iz made by heating and bend-
ing a plece of #-inch wrought iron or steel
ahout & feet long to fit over the I-beam and
bending the lower end to receive the pipe.
This I8 a simple and very good hanger for
temporary use.

— e —
CEMENT FOR CLOSING LEAKS IN IRON
PIPE,

The following formula iz good for this
purpose, but must be used as soon as mixed
and rammed tightly into the joint or leak:

Five Ib, coarsely powdered iron borings,
2 oz, powdered sal ammonine, 1 oz sul-
phur, and enough water to moisten, This
coement hardens rapidly. However, the sul-
phur may be left out and it will set even
more frmly, but require a longer time.
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KEEYS FOR SHAFTS.

Bome Common Errors Which Should Be Avoided

Keys for securing pulleys, lhubs,  gears,
flanges and kindved work on shafting are of
geveral kKinds: There ave the flal Keys, the
romid Keys, the oval keyvs, the oblong Eeyvs
and even threaded keys, The flat Keys are
in u=e Tor erank shafts of engines, larege-
sized gears, while the sguare key is fomnud
in use in machine work requiring extra ae-
curate fitting, The Hlustrafions given will
aszist In distinguizhing the different types
of strat aml feathersd keys as fomnd In
every-day service In shops, mills and gen-
eral manunfacturing  establishients  where
modern mechanlsis are employod,

Figure 1 is the deep setting sqoanre kevs
Fig. 2 the flat key; Fig, 3 the  dinmond-
ghipd]l Key and Fig, 4 the ronmd key; Fig.
b shows the setiing of the square key as at
A, Tt is ealenlated that the 2ides of the ey
will sink equally into cither part of  the
union. These square Kevs can e made to
tike a very firm g2rip if tapered right, so a=
to drive home to the keyvway., The oval oy
partly rounded formn of key at B, Fig 6, is
suitable only in special  enses, The  ex-
tremely  aceurate adjustments of fine e
chanical mwotions cunnot be made with this
key, unless the work of the parts is light,
The key serves for common purposes in light
gservice, however, and may b found In nse
quite frequenily. The dinmond-shaped key
is not often used. This is shown at O, Fig,
7. The round key is zood enongl when the
parts are of such nature that a troe hole
may be drilled. Otherwise the key  will
wobble in an anirone seat aul =oon loosen
and fall out. This key is used somwetimes
with a threaded shatt, the hole heing tapped
accordingly.

Shiding Keys.

The sliding feather Is commonly utilized
for bearings which are required to move
from one side o the other in specliie work,
such as i required in the case of a cluteh,
This form of key is also used for spludles
for drilling machines in which the shafis
or the bosses move,  The feather is loose in
one seat or the other.,  Often we fid that
the combination iz made with one key only,
In other cases the double kKey  systom s
used, thereby distribmting the serviee. The
feathered key iz shown ot Fig. 9, This key
iz not only useful for this porpose, but Is
the kind employed Creely in the set unions
and other types of key connection=.  Figure
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100 illustrates another combination S0Ome-
thoes seen in shops and  mills.  This  in-
volves the us=e of two keys, each made alike,
with edges bindiog one upon the other, and
litted to the coupling, flange, zear or wheel
by driving one key at a time each from Its
own side.  The Kexs thereby bind in the
conter of the work, amd usually guite a sab-
stantial grip is aTorded on the parts.

Thi Tapered Key Seat,

It is essential that the keyway be accurate
in proportions. key syvstems often fafl be-
canse of the faet that the key seat is un-
troe.  =ometimes the seat i= mnde smaller
at one end than the other, with the inten-
tion of nsinzg a steaight key. Through error,
a hevelsd key is driven in, with the result
that the partz bind incorrvectly. The parts
hold o lttle while and then work apart,

Somefimes the zeats are made with a
dove-tail Idea in mind, as suggested in Fig.
11, This involves the use of a key sim-
ikarly shaped, with the “head” extended up
into the keyway of the opposite part. Then
ngain some machinists employ a keyway of
the type exhibited In Fig., 12 for the pur-
pose of utilizing round keys. The round
key i= driven howe and, of course, presents
@ proportion of the key above the seat line,
al this proportion s what grips in the
ronnd keyway of the opposing work., These
specially formed keys are nseful only in the
pruirtienlar eases in which they are om-
Hoyed.

Some Mistreatment of Keys,

Yigmre 12 iz o sketeh of what one often
notices in shops nml power plants., It seems
gyueer that this should be the case, but of-
ten o really good man gets careless, and
unthinkingly delivers a blow to the key he
is driving with such foree that the collar or
the hub is eracked as at K. The parts may
eling together indefinitely, even though frac-
tered.  Then again the fact that the collar
or hub is split, will cause the key to loosen
and work lis way out, Then a new collar
must go on,  Sometimes no collars are at
hand, then  the fractured collar must  be
strengthened with a hand of metal shrunk
arcuid it. The set serew is utilized in place
of the key now amd then, In Fig, 14 we
show the =of =crew substituting the key. In
certain instanees hoth the ey and the set
serew are nsed.

The set serew point is arranged to contact
with the key, and this =erves to hold the
key in position. Fig. 15 is a sectional sketeh-

ing of a ecombination given to ilnstrate
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the ecarelessness of key insertion at times.
This error was observed in a first-class
shop. The parts were of such nature that
the fastening key had to be driven through
the sleeves to the shaft, much as pins are

Ca

ngedd, The drawing shows the parte at the
center bearing where the oil hole s com-
pletely closed by the point of the tapering
key as at F. This combination ran well for
a few weeks, then the stopping of the oil
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supply produced heating, grating and wear-
ing off of the metal. The arraugement had
to be taken apart and restored with proper
key-setfting.

In apother case n patched collar was used

on a shaft, keyed as in Fig., 16. A piece of
gtrap meial G wag rivetod over the open
parts.  This developed n weaknezs In the
eollar, 8o that although tight, the key could
uot retain a positive bite on the metals, and
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consiantly worked free. The workman
would drive the key home with a blow with
the hammer now and then. This collar was
substituted finally with a perfeet one. A
hollowed key is shown in Fig, 17. This was
made for a large overshot water-wheel
gliaft of wood. The key itself Is construected
from bardwood, with the hollow fitted with
a shaft of metal. Thus the bizg wooden hub
of the overshot wheel I8 secured to its shaft
with a wooden Lkev strengthened with a
core of metal, The curved key seems to he
a strange affair, =till they may be found in
uze. Fig. 18 is a drawing of the snake-like
pattern. This key eannot bhe driven., The
seat for the Key is modeled out in both the
gshaft and the hub of the work to receive
the curls, and the curled key is dropped into
place, It iz curved likewize to salt the con-
ditions of 1he roundness of shaft and huab.
Figure 19 is a set screw made in key form.
The key is made first, in rounded form, and
then the threads are cut, Thiz style of key
is practically a threaded shafr,
“Macimwisr,”
——
A NOVEL WAY OF BUSHING A FLY-
WHEEL.

In a certain shop, where T worked some
time ago, I was amused as well as inferestod
at a job they were doing, writes one of our
readers,

In one department of their works they
had about a 22-lorsepower steam engine,
and for seme reason or other the foreman of
the department wanted o heavier fywheel
put on. Finally a little heavier one was
found, being about 4% feet in  diameter,
10-inch face and 3-inch bore.  The engine
crankshaft was 2% inches in dinmreter, con-
sequently it reguired a Dmshing 14 inch
thick.

The job of making the bushing was given
o the machine shop and within a  few
hours it was ready. The bushing was put
into the flywheel, and the wheel slipped on
to the shaft and tizhtened. (The foreman
of the department was standing watching
the job without a word, as he had nothing
to =say over the machinists) Finally the
engine was started, and to the men’s suar-
prise the tace of the wheel ran out consid-
erably. They at once set aside to make new
bughings, and in the meantime our foreman
wis getting very angry over what he called
a bum job and besides the tlme lost in
gtopping the engine.

All looked for a warm time when they
started to bLush it the second time, and cer-

MECHANICR,

tainly were not mistaken. When the sec-
ond bushing was finished and after consid-
erable time apent in getting the old one off,
It was finally placed on the engine again,
ready to run. When the engine was started
it ran out the simwe as the old one. They
stoml and watehed it for a few minutes,
until the hoss got mad and told them to zo
back to their department, that he could do
a better job with a rough sheet-iron bhush-
ing. The boys were rather offended at this
and =said he would never get it bushed to
run true. “Well,” said Mr.—, *I'll bet any
one of youn $50 that T will take a rough
sheet-jron bushing and bush that wheel to
ke it run perfectly true)'  This zeemed
like o one-sided bet In favor of the boys,
anid they were overly-anxions to take it, and
agreed to do 20, The boss gave them until
next day to get the money, The next day
came, but no money was up hy the boyvs,
and the boss mwust have been in good hua-
maor, for he went ont to the machine shop
aid told the several machinists who had
helped on the job fo come In and he would
teach them something free of charge.

He straizltway =et abont and took a
plece of YVi-ineh boiler plate and  Dbent it
around a shaft until it fitted the flywheel
(this bushing was not turned on the out-
side, but left roughl), he then put the fly-
wheel on to the shaft and started up. It ran
out ten times as hadly as the boys' job amd,
consequently, they all langhed. But, alas!
the job was not done yet, and he evidently
had started it to see what they would say;
at the same time he knew it wonld he
worse, e never said a word, but picked
up a piece of chalk, and while yet running
neirked the wheel where it was out.  When
they stopped the engine he took a fuller and,
by aid of a helper striking, he caulked the
gide opposite {to where it ran out, and by
starting and stopping a few times to chalk
and true the wheel, he Lhad done the job
within three-guarters of an hour after it
wits placed on the engine, and a more per-
fectly running flywheel on an engine you
NEever saw.

Thiz job proved very ioteresting to me
amid [ thouzht it was well done, and T trast
it will interest all who rend it N. M.

sl

The article “Trimming Are Lamps by Au-
tomobile,” appearing in our November issue,
was by mistake credifed to the Western
Flectrician., This method was first deseribed
in the colunwe of the Dulletin of the New
York Edison Cowmpany.
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LAYING A COPPER ROOF,

A copper roof Ilaid with 140-1b. copper
costs, including material and Ilabor, about
$356 per square. Such a roof will last a
long time. The Metal Worker gives exeel-
lent directions for the work. If a rib roof
is desired use dressed wood strips 2 in
square, with the stripgs 20 in. apart. The
cuts show manner of torning the edges.
The copper is rolled out and 21 in. turned
up square on each side, then 14 in. is turned
in square toward the center of the sheet.

Thiz edge iz then ecleated at Intervals of
about 6 or 8 in. to the wood strip. A
cap strip of copper, cut about 4 in. wide,
is then locked onto the edges of the cop-
per, covering the wood rib and hiding the
cleats. No nails shonld be driven through
the copper. The sketch, Fig. 1, shows the
method better than any written explanation,

Whether put on with ribs, as aboyve de-
seribed, or like a standing seam roof, the
capper should he put together in rolls the
smne ag tin: only it iz preferable to use
long sheets instead of 14 or 28-in. sheets,
thereby lessening  the amount of copper,
golder-and Inbor required. If the ribs are
gpaced 20 in. apart it will be found that
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there will be required to cover the space
from the edge of one rib to the correspond-
ing edge of the other rib, 4 in. for the cap,
plug 14 in. on the top of the course, plus
2 in. up against the rib, plus 18 in. to the
next rib, plus 2 in. up. plus 14 in. out, or
a total of 27 in. is required to cover 20 in.,
net, of space.

A nice way of closing up the edges af-
ter the eaps arve put on, and also of turning
the spme down slightly, i= to take an ordi-
nary sgeaming iron, such as is used on tin
roofq, drill two holes through it on each
side, bolt on hardwood strips on  each
gide, thick enough to raise the iron to the
desired heizht, and then have it channeled
out on one edge to the degired bevel. Then,
by running it along the seam, the edges
can be elosed tight with a mallet and turned
down to the angle desired at the same time,
This operation is shown in the sketch,
Fig. 3.

+t—

PUSH-GUYING TELEPHONE POLES.

Sometimes in constructing telephone lines
a pole iz so located that it eannot be guyed
directly to the ground, savs the American
Telephone Journal, and the guy wire must

AL A

Push=-Guying Folea
in: taken across a road. If there is a tree
convenient it may be attached to that, but
if mot it must be push-guyved, asg shown in
the sketch.

The push guy, B, is a pole set 20 as to
lean towards and against the pole carrying
the wiresg and is firmly fastened to it near
its top. The push guy thus serves to push
the pole away from the direction of the
strain of the wires. A method of guying a
pole from a point near its butt by means
of an anchor ig shown at O, and D shows a
“Y* ey for heavy leads,

s

- .
- -

TO LETTER ON CANVAS.

In lettering on eanvas, If the canvas is
first dampened with water, the paint will
not spread, nor will it dry too soon.
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BRAZING CAST IRON.

Brazing cast iron is no longer one of the
things whieh ecannot be done. On the con-
trary, in the hands of an experienced work-
man the resalts are extremely satizfactory.
In places remote from sources of quick sup-
ply the process is almost invaluable, A
correspondent in the Blacksmith and
Wheelwright tells his method.

We take a hack saw and put intoe the
broken parts like Fig. 1, then we put in

a piece of steel like Mg, 2 to hiold the paris
in place while Twazing, then place in the
forge and apply the Dbrazing compound.
Powdered borax will answer the purpose,
but leaves more scale on than the brazing
compoumuds.  Afier the iron is heated to a
Lright red and the fiux has flowed over the
joints, apply the brazing spelter with an
iron (one-fourth inch flattensd on one end
will do) and heat until the brass flows
freely over all paris of the joint; then re-
move from Hre gl let cool  s=lowly., 1If
phmmged in cold water while hot the sudden
contraction may spoil the brazing, We use
a three-lmrner gasoline brazing forge, and
can do a much better job on it than can be
done in an ordinary forge, There iz not as
much danger of Dburning the iron and one
can alwaysg see what he is doing, besides
it makes n muech cleaner fire than coal.
We have succeszfully brazed brass cast-
ings and sowme very difficult iron castings.
We do o lavee amount of hoiler work, suqh
ns retipping flues, ofe., and  heaze all the
flues, making a mueh neater aoul stronger
job than ean be done in welding, and con-
sider this forge as one of the best juvest-
ments a smith ecan make, ng many times it
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will gave a thresherman or farmer a delay
in the busy season. In successfully brae-
ing cast iron all grease should be removed
and paint (if there irs any) should be re-
moved from the near joint.

i

AUTOMATIC ELECTRIC CIRCULAR SAW
MILL.

A man who owns a large plantation on
the island of Sumatra has invented an auto-
matic eleetrie cireular saw mill which is a
great improvement in this line,

Two kind= of mills have been fitted up—
log =aws amd vesaws and in both the saw
is feddl along the log instend of feeding the
log 10 the saw. In the log saw mill an iron
track iz made fast to the middle line of the
log by means of clamps extending down to
grip the center of the log. A carriage bear-
ing a small electric motor runs on this track
and on the nnder carringe 18 a cross earrviage
which ean be rotated about o vertical axis
by means of a handwheel anid a serew, This
cross  carrluge bears the prioeipal motor
that carries the saw. The small motor feeds
the earrvinge along the track and the large
maotor runs the saw through the wood during
the cut. By means of the cross carringe or
glide the saw can be fed across the log the
width of the board to be cut plus the kerefl
amid by turning the carrvinge on the vertical
axis the saw can be turned %0 degs=. ahout
the axis aml makes a ent in the reverse diree-
tion at the same speed as in the first cut.
This aveids shock at the reversing points
and also saves time.

“The resaw.” says a corresponsdent of the
Wood-Worker who =aw the invention in
aperation, “is lighter and more simple. The
balks or planks are laid on round wooden

supports and piled up to the maximum
height of one foot. The planks are clamped
together. The track and earriage are then

set on the pile and fastened thereto by clamp
bolts at the ends”

Power can be brought any distance to the
machine by insulated wires, in this instance
it was brought a distanee of 3250 yds. and
for small logs 60 h. p. was required.

Twenty-ecight-inch logs ean be ent by a
saw 6 ft. in diameter. For logs larger than
this a cnt is made to the depth the saw
can handle and the saw is then turned 180
degs. about its axis and a cut made from
the opposite direetion. This is clalined to
be the single weak point of the apparatus,
for a little lost motion in the machine will
cause the kerfs to come blind.



POPULAR MECHANICS.

MEASURING WASTE HEAT
ENGINES.

FROM GAS

A method of measuring waste heat ear-
ried off in the exhaust from gas engines
consists of a calorimeter mounted in the
course of the exhaust gazes, close to the
engine, in which the gazes are cooled Ly jets

ENGINE FLANGE E :ﬁ
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Method of Measuring Waste Heat from Gas Engines

of water in such a way that the temperature
of the entering and outflowing water can
be readily ascertained. A very simple form
aof this deviee iz shown in the sketeh by
means of which the gases from a 10-hp.
ongine were cooled {o 107 deg. I,

The ealorific value of the gas supplied to
the engine was determined and its quantity
measured, while the indicated horsepower,
the rise in temperature of the cirealating
water, and the heat ecarvied off in the ex-
haust were observed.  The englue had a
evlinder 7 in. in diameter, and a sfroke of
15 in, and ran ot 2560 revolutions per
minute,

The results ghowed fhat the jacket water
carried off 32 per cent of the Lheat energy
supplied to the engine, the exhaust gases
gave up 34.5 per cent to the calorimeter and
carried away 1.5 per eent to the chimney,
and the indicated work asmounted to 26 per
cent of the total energy, leaving 6 per cent
nnaccounted for. The temperature of the
egges wiag reduoced to 107 deg, F. in the
calorimeter, the Jacket water at exit was at
a temperature of 105 deg.. and the Indicated

=
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horsepower was 14.2.  The missing 6 per
cent was mwminly attributable {o radiation
amd conduction from the engine,

- i
- -

RECIPES FOR POLISHING BRASS.

————

Three parts oxalic aeid disselved in 40
pairts hot water; add 100 parts powdersd
Pnnice stone, 2 parts oil of tarpentine, 12
pairts soft soap and 12 parts fat oil.

Or:  Four oz rottenstone, 1 oz oxalle
neid in fine powder, 14 oz, sweet oil, enough
turpentine to make a paste,

.
e

SIMPLE METHOD OF WINDING COIL
SPRINGS.

Coil springs of any piteh and of wivre up
to 3% inch in dinmeter may be wound by
the simple deviee shown In the illustration,
guys o correspondent of  the American
Machinist, Make a winding mandreel of a
piece of iron rod about 1-22 inch smaller
than the inside diameter of the spring is
fo be, DBend a crank on one end amd drill a
Lole for o wire inlet, Near the other eud
clamp two softwood blocks in the vige with
the mandrel In position, small hole up.  In-
sert the wire and twn the erank.

The pltch ean be regulated by holding
the wire at the proper angle. When the
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Winding a Coil Bpriog,

spring reaches the outside of the blocks it
Las cut grooves in the wood corvesponding
to the pitch of the spring.  Oun short springs
the piteh can e duplicated, or a spring ean
he made of any length by opening the vise
slightly, pulling  back the mandrel  and
elamping the spring to the mamndrel with a
lathe dog. Springs made in this way ac-
quire a good polish.
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A TABLE OF PRINCIPAL ALLOYS.

A combination of zine and copper makes
bell metal,

A combination of
bronze metal.

A combination of antimony, tin, copper
and hismuth makes britannia metal,

A combination of copper and tin makes
cannon metal.

A combination of copper and zine makes
Duteh gold.

A combination of copper, nickel and zine,
with =ometimes a little iron and tin, makes
German silver.

A combination of gold and copper makes
standard gold.

A combination of gold, copper and silver,
makes old standard gold.

A combination of tin and copper makes
gun metal,

A combination of copper and zine makes
mo=zaic gold.

A combination of
pewier.

A combination of lead and a little arsenie,
makes shoet metal

A combination of silver and copper makes
gtandard s=ilver.

copper and tin makes

tin and lead makes

A combination of tin aopd lead makes
solder,

A combination of lead and antimony
makes type metal.

A combination of copper and arsenic

makes white copper.
—_——— o -

WHY FLYWHEELS BURST.

A simple explanation of the operation of
a flywheel in Dbursting appears editorially
in Page’s Weekly, London, as follows: The
tension upon the rim of a revolving wheel
augments as the square of the velocity—that
is to say, supposing for the moment that we
had a wheel with a rim a foot square, re-
volving at the rate of 100 feet per secomd—
the material being cast-iron—the total re-
solved forces tending to tear the rim asunder
would be, say 144,000 pounds. Now, imng-
ine this veloeity to be increased by the fail-
ure of the governor to act, or otherwise, to
150 feet per second, or one and a half times
ng fast a8 before—a perfectly possible case
—and we have 324,000 pounds to deal with,
Double the original speed, and we have
576,000 pounds,

Just one more fact about our hypothetieal
wheel before we turn these figures to ac-
count. Supposing the wheel to break up
under the stress due to the last-named speed
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—200 feect per second—there is energy resi-
dent in that rim sufficient to project any
part of it which might happen to he dis-
charged wvertieally 600 feet into the alr
This will give some idea of the potential
foree lying dormant in a fywheel, A well-
known American writer who has made this
subhject his specialty, thus records his opin-
ion: “A flywheel is just as dangeprous as
i bhoiler, and should e subject {o inspee-
tion in like manner, The time to Investigate
a flywheel iz duoring its lifetime, and the
one to investigate it is a trained inspector,
who c¢an  pronounce intelligently oo its
galety, or condemn it If dangerouns.”

The bursting speed of a solid cast-iron
ritn—I. e., without joints and free from con-
troction stresses, is about 425 feef per sec-
ond, 1If the rim be built up of several parts,
the sectional avea at the joints may be re-
duced by recessing for dowels or cramps, to
an extent which at once lessens its ultimate
strength by one-half. It is too much to ex-
pect the joints to be of equal strength with
the solid metal, but in proportioning the
relative sectional areas of cast-iron rim and
steel bolts or cramps it Is not difficult to
arrange them inversely as their respective
tensile strengths, and =0 obtain the maxi-
mum efficiency,

Wheels with deep rims should never be
joined by internal flanges and bolts; centri-
fuzal foree tends to open the joint and bring
a leverage to bear upon the bolts which may
be as much as four to
one, compared with the
sume  Dbolts  in  direct
tension,

In the ease of thin-
rimmed wheels, as rope
or belt palleys, for example, where internal
flanges are almost a necessity, this leverage
iz not nearly =o pronounced, but still it ex-
ists, and should be taken Into account.

Each rim-section of a wheel, bullt up of
segments with the joints midway hetween
the arms, is in the condition of a beam sup-
ported st the ends, and uniformly stressed,
The maximumn bending moment occurs, of
course, at the centre of the beam, and con-
sequently the joint is in the least favorahble
pesition possible. 1t should be either at the
arm or as near to it as practicable.

- .
_-————

Inasmuch as the term Manual Training
School is sald to be no longer definite, it is
suggested that it be called Industrial Art
School,

-
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PISTON RINGS.

A correspondent to the National Fuogineer
writes a= follows regarding the develop-
ment of piston rings, and the advautage of
steel packing rvings over east-iron rings:

AMany years ago railroad master mechan-
fes employed spring steel packing rings in
the eylinders of locomotives, and at first
they thought they had a good thing. The
piston consisted of a spider, a follower, a
spring steel bull-ring set out by three ellip-

tle springs and two spring steel packing
rings, The packing wore down very
rapidly and the engineers were econ-

tinually complaining of “blowing™ pizstons,
which necessitnted constant setting  out
of the packing. After some time the
use of steel rings was abandoned, and bal-
bitted brass packing rings substituted for
them, the same spider, ete., being retained.
This packing gave better satisfaection than
the steel rings, but still it did Dot com-
pletely fill the bill, since the engineers still
complained of “blowing” pistons. Later
on a4 man named Dunbar invented a steamn
packing This packing was made entirely
of east fron, and consisted of a large num-
ber of segments of a cirele, amd it was sot
out by the action of the steam in the eyl-
inder. This packing was durable amd gave
most excellent satistfaction, but there was
one objection to i, and only one, but a
serious one—it was entirely too expensive to
make and fit in the different sized cylinders.
After a time a man pamed Stevenson in-
vented a substitute for Dunbar packing.
Stevenson packing cousisted of o cast-iron
golid bull-ring—that is, the ring was not
cut  across—amd  two  cast-iron  packing
rings, The bull-ring was centerad on the
piston and then pinched in place by the
follower., The packing rings wers cut across
diagonally, and they were get out hy thelr
own tension. This packing was cheap to
mnke nnd gave the best of satisfaction.
After a time master mechanics came to the
concelugion that they could very well dis-
pense with Stevenson’s bull-ring and fol-
lower while retaining his cast-iron packing
rings. This led to the adoption of the
cored solid piston with two grooves sunk in
it to admit the packing rings, which, ag in
the other case, were set out by their own
tension. This arrangement makes the
cheapest and best piston ever put into a
gteam engine cylinder. Spring-steel con-
tains but ¥ per cent of ecarbon, while the
fron in a steam engine cylinder contains
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215 per eent of earbon.  Thus it will be
el that the packing rings when made of
spring-steel—the softer  metal—will  wear
down very rapidly,

i

TO PREVENT WATER FROM FREEZING.

A fire insurance company in one of its
reports ealls attention to the use of chloride
of caledimn in small guantity at little cost
in buckets amd pails where the water may
frieze in very cold weather, This material
can be had on a large seale. It tends not
cnly to prevent freezing but in a certain
measure acts like salt In preserving the
water from deterioration.

il il

FISHING TOOLS FOR
WELLS.

USE IN DEEP

The job of fishing broken rods from deep
wells bas occasioned many a man no end
of trouble and logg of time. A correspondent
of Power has devised a tool for fishing
for rods and another for pipes which he
used  successfully  for this purpose. He
BIYS:

“1 had o 4-in. pipe 21 ft. long drop to the
bottom of my 300-ft. well, wedging itself

Tools for Fishing Broken Rods and Pipe Out of Walls
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in a tapered hole. It had a coupling on
the lower end and it was no easy  mmtier
to pull it. Having broken several tools, |
designed this one which did the triek, stand-
ing a pressure of abont 25 tong on the
Jacks before it loosensd. You will see 1
have applied the same wmethod for lifting
rods. 1 use different sized bushings for
various sized rods. The pawl works against
a bearing in the carrier and has an oblong
hole 80 as to releve the shearing strain
on the rivet. The ring on one tool and
the bushing on the other are the fulerum
for the pawls to rest on.

POWER REQUIRED FOR AIR LIFT.

The following data may be of interest to
readers who huave to deal with the air lift,
giays A. H. Goftf of Roeswell, N. M., in the
Engineer. For the proper working of an
air lift a certain amount of submergence is
necessary. For the most economical and
efficient results a submergence of 60 per
cent showdd be used. That is, 60 per cent

RATIO ©F WATER TO AIR REQUIRED.

For Lifts Not

Excecaing
5 feot 2 wols. of mar to 1 of water
6 fant 3 wvols. of air to 1 of water
5 Teot 1%y wols, of air 10 1 of water
100 foet i wvols, of air to 1 of water
15 feet T vols, of aur to | of water
150 feet 9 wols. of air to 1 of water
175 feet 10 wots, of air o 1 of water
200 fest 12 vols, of air to 1 of water

AIR PRESSURE, 5UB-
HOREEPOWER.

VLLUME OF FREE AIR,
MERGENCE AND
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of the iotal length of the water discharge
pipe should be below the water level in the
well when pumped to its full capacity. For
instance, let us assume that in a well 200
feet deep when pumping the water sinks to
40 feet Dbelow the surface of the ground,
and it I8 desived to lift the water 20 feet
above the surface of the ground. This gives
a length of pipe 60 feet to the water level
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in the well, and, as this does not include
the sulbmerged part of the pipe it is anly
40 per cent of the total length of water dis-
charge pipe, the total length will, therefore,
e 60 feet plus 1% times 60 or 90 feet =ub-
mergence, making a total length of 150 feet
of water discharge pipe,

It is not safe, unless under very favor-
able conditions, to figure on raising the
wiater by the ale lift system more than 200
feet above the lowest water level in the
well. Nor is it always safe to extend the
horizontal discharge more than 500 feet, as
the air lift is not adapted to pumping hori-
zontally to any great distance, unless re-
inforced by a pneumatic direct pressure
pump, or an ordinary piston pump. Either
of which, however, could be operated by
compressed air from the same pipe that
supplies the well.

Suppose, {for instanee, that it is desired
to Jift 120 gallons of water 100 feet high per
minute, It will be 2een by the above table
that this will require 150 feet submergence,
thus making 250 feet of water discharge
pipe, 65 pounds alr preszare, 96 cubic feet
of free air per minnte and a compressor de-
veloping 15,84 horsepower,

e e
GOOD ARRANGEMENT OF BOILER FEED
AND BLOW-OFF.

A very satisfactory arrangement of an in-
ternal feed pipe and a blow-off eonnection
is shown in the accompanyving sketel. The
pipe, which is larger than iz generally used,
makes a cireuit of the boiler, entering at
about the water line ot the froot head and
tclmek Valve

Foed .
Trom pump

Fuwer b §°
BOILER FEED AND BLOW-OFF ARRANGEMENT.

terminating in a pan, the top of which is
level with the water line. The feed water

passes  slowly through the pipe and s
heated enough to precipitate much of the
scale-forming matter. When the blow-off

is opened, says a correspondent of Powaer,
it is surprising to see the amount of mud
that will be blown ount.
-
Bound volumes of Popular Mechanies,
limited number, §3.00,
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T0 MAKE BLUEPRINTS BROWN.

Young as well as older photographers may
be interested in learning how to make blue-
prints turn brown, The method is simple,
Dissolve a piece of eaunstic soda the size of o
kernel of corn in about five ouncees of water,
Immmerse the blueprint in this till the print
changes to an orange yellow. Then wash
the print thoroughly in a bath composed of
i heaping teaspoonful of tannle aecid dis-
golved In elght ounces of water. You may
leave the print in this mixture till it has
become the desired tint of brown, after
which thoronghly wash the print and allow
it to dry slowly.

e

HOW TO BUILD A STOCK CART.

Any farmer can make hiz own stock eart
after the manner of the one shown in the
illastration and will find it a great conven-
ience whether he has much stock or not,

The eart has a deop axle (A) worked
over at a blacksmith forge from two dis-
carded buggy axles. It shonld De  leff
standard track width and have pieces 1
ft. long inserted near the stubs at each
e to form the drop. This is to wing the
Il nearer the ground. The bed ean he
wade of any lumber about the farm and
should be just the width to fit into the axle

A Handy Stock Cart

and 5 ft. in length, and bolted to the axle
near the middle of the bed. Bolt a cart
handle on the front and fit the rear with
two doors and a strong lateh.  Mount the
whole on wheels and, according to a cor-
respondent of the Ohio Farmer, you will
have  a “stock chariot” which cannot be
surpassed.

This cart can be readily backed up, when
mounted upon wheels, to any pen, the rear-
end dropped to the ground, doors closed
behind, the eart attached to the rear of any
other wvehiele, and the animals transported
as many miles as desired, with ease. By
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making the front end-gate and cart lhan-
dle detachable, this “rigging” ecan bhe
wheeled up to the rear of a wagon and
nged for a chute in loading hogs or sheep.

P
_—

DEVICE FOR TRUING COLLECTOR RINGS.

The machine shown in the sketelh was
fitted up by a correspondent of the Engineer,
for truing up badly worn cast-lron rings on

Y

Machine for Truing Collector Rings

a G, E. ecompensated revolving field alter-
pator. He describes itg operation as follows:

The smery wheel 1= passed across the rings
while the machine i3 ronning slowly. The
wheel is run at a speed of 3000 revolutions
per minute by a small motor. It puts the
rings in fine shape and saves taking the
head to a machine shop. Then, too, while
turning ihe rings they are liable to get out
of place. Strips bolted in where the brush-
holder is taken off and the rig clamped to
the bolt by two screws, the Dottom of the
casting Dbeing split to insure a tight grip,
will serve the purpose,

+

Very few people can draw two different
pietures simultaneously, but an English-
man, Sir Edward Landseer, recently proved
that he could, With the right hand he
drew the profile of a stag's head with ant-
lers, eomplete, while with the left he drew
a horse's head. One drawing was as goml
as the other and the aets of draftsmanship
did not alternate.
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Tables Showing the Percentage of Cotton, by
Weight, on Magnet Wires of Various Sizes

These Valuable Tables, Which We Have Not Seen Anywhere
in Print, are Contributed by W. 5. Holmes
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TO BLACKEN BRASS.
A_Nitpate of =ilver, 120 grains; water, 5
oiees: DB—Nitrate of copper, 120 grains;
water, 5 onnees, Mix in equal quantities
snfficient to cover the piece of metal which
Lias to Le blackened. Cleanse the brass of
all grease in hot soda water and dip in the

ahove solution, then heat it In an oven un-
til black enough.
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WIRE SOLDER.

Tin, one part: lead, one part; bismuth,
one-half part.  Melt together and  pour
throngh a pvrfnrutm'l dish onto a stone or
metal slab. moving the dish along as the
solder runs through and cools. Some prefer
to nse a funnel with a fine orifice instead
of the perforated dish in pouring the solder
on slab.
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YOUNG AMERICA

HOW TO MAKE A MINIATURE WINDMILL.

By A. Sheldon Pennoyer.,

The following description i how a minin-
ture windmill was made, which gave con-
giderable power for its size, even in a light
breeze,  Its smaller parts, such as blades
and pulleys, were constructed of 1-inch
sugar pine on account of its sofiness,

The eight blades were made from pieces
1x1146x12 inches. Two opposite edres were
cut away until the blade was about 3 inch
in thickness. Two inches were left uneut

ﬂg.f
Windmill  Finished
= e C 1
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at the hab end. They were then nailed to
the circular face plate A, Fig. 1, which was
6 inches in diameter and 1 ineh thick., The
center of the hub was lengthened by the
wooden disk B, Fix 1, whiclh was nailed to
the face plate. The shaft C, Fig. 1, was
Li-inch iron rod, 2 feet long, and furned in
the benrings detailed in Fig, 2. J was a
nut from n wagon bolt amd was placed in
the bearing to insure easy running. The
bearing Mlocks woere 3 inches wide, 1 inch
thick and 3 inches high withont the upper

half., PBoth bearings wore  made In this
Imanner,
Shaft ¢ was keyed to the hab of  the

wheel, by the method shown in Fig. 3. K,
a staple, held the shaft from revolving in
the hub. This method was nlso applied in

]
K

ﬁ.f"

keying the 5-inch pulley F. to shaft (G, Fig.
1} which extended to the ground. The 2%
inch pulley, 1, Fig. 1, was keyved to shaft
¢, ag shown in Fig. 4. The wire L. was put
through the hole in the axle and the two
ends curved so as to pass throngh the two
holes in the pulley, after which they were
given a final bend to keep the pulley in
place, The method by which the shaft €
was kept from working forward is shown

in Fig. 5. M, the washes, intervened be-

tween the hearing bloek and the wire N,
which was passed through the axle and then
bent to prevent itg falling out.

Two wash-

ers were placed on shaft C, between the
forward bearing amd the huab of the wheel
to lessen the frietion.

The bed plate 1), Fig. 1, was 2 feet long, 3
inches wide and 1 inch thick and was
tapered from the rear bearing to the slot
in which the fan E was nailed. This fan
was made of Y4-inch pine 18 x 12 inches and
was cut the shape shown.

The two small iron pulleys with =screw
ba=es, H, Fig. 1, were obtained for a small
sum from a hardware dealer, Their diame-
ter was 114 inches. The belt which trans-
forred the power from shaff C to shaft G
wis top string, with o section of rabber in
it to take np slack. To prevent it from slip-
plug on the two wooden pulleys a rabber
band was placed in the grooves of ench,



POPULAR MECHANICS.

The point for the swivel bearing was de-
termined by balancing the bed plate, with
all parts in place, across the thin edge of
a board. There a li-inelh hole was hored
in which shaft G turned. To lessen the frie-
tion here, washers were placed under pulley
F. The swivel bearing was made from two
lids of baking powder cans. A section wis
rut out of one to permit its being enlarged
enongh to admit the other. The smaller
one, 0, Fig. 6, was nailed top down, with
the sharp edge to the underside of the bed
plate, so that the 14-inch hole for shaft G
was in the center. The other lid, G, was
tacked, top down alse, in the <enter of the
hoard P, with brass headed furniture tacks,
R. Fig. 6, which acted as a smooth surface
for the other tin to revolve upon. Holes
for shaft G were cut through both lids.
Shaft G was but Y ineh in diameter, but
to keep it from rubbing against the board
I’. a 1-inch hole was bored for it, through
the latter,

The tower was made of four 1 x 1 inch
strips, 25 feet long. They converged from
pointg on the ground forminzg an E-foot
square to the board P at the top of the
tower. This board was 12 inches square
and the corners were notched to admit the
strips as shown, Fig. 1. Laths were nailed
diagonally between the strips to strengthen
the tower laterally. FEach strip was
serewed to a stake in the ground so that
by disconnecting two of them the other two
could be used as hinges and the tower could
be tipped over and lowered to the ground,
as, for instance, when the windmill needed
oiling. Bearings for shaft G were placed 5
feet apart in the tower. The power was
put to various uses.

e

HOW TO BUILD AN ICE BOAT.

The season of the ice boat has arrived
and this exciting sport is each year be-
coming more popular. Any one with even
small experience in using tools can con-
gtruct such a eraft, and the pleasure many
times repays the effort. One of the easiest
jce boats to build is described in Sail and
Sweep for November, as follows:

Take two pleces of wood 2x6, one 6 feet
and the other 8 feet long. At each end of
the 6-foot piece and at right angles to it
holt a piece of hardwood 2x4x12 inches.
Round off the lower edge of each piece to
fit an old skate. Have a blacksmith bore
holes through the top of the skates and
gorew one of them to each of the pieces of
hardwood. These skates must be exactly
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A Four-Eunner Ice Yacht

parallel or there will e trouble the first
time the craft is used.

Over the middle of the 6-foot piece and
at right angles to it, bolt the 8-foot plank,
leaving one foot projecting as in Fig. 1.

The rudder skate is fastened to o pieee
of hardwaod 2x2x12 inches as the runners
were (astened. This piece should be mor-
tisedl 3x3x4 inches in the top before the
gkate iz put on.  Fizure 2 shows the rad-
der post.

A piece of hardwood 1x6x6 inches should
be serewed to the nnder side of the 8-foot
plank at the end with the grain running
crosswise,  Through this bore a hole 114
inches in dinmeter in order that the rudder
post may fit nicely. The tiller, Fig. 3,
ghould be of hardwood., and about 8 inches
long.

To the under side of the B8-foot plank
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bolt a plece of timber 2x4x22 inches in
front of the rudder block, and to this cross-
piece and the 6-foot plank mnail 8-inch
boards to make the platform.

The spar should be 8§ feet long and 214
inches in diameter at the base, tapering to

Fig.1.

i 0

3

This fitz in
The horn shonld
be b4 feet long, 2x3 at the butt and 1 inch
at the end.

Figure 4 gives the shape amnd dimensions
of the mainsail which can he made of muas-

an inch and a half at the top.
the square hole, Fig. 1.

POPULAR MECHANICS.

lin. Run the seam on a machine, put a
stout cord In the hem and make loops at
the corners,

Figure 6 shows the way of rigging the
gnff to the aspar. Flgure 7 shows the
method of crotehing the main boom and

Fig.3. Fig.4-
| b

e
&

Zft.

2l in.

Fig. 8 a reef point knot, which may come
in handy in heavy winds,

Make your runners as long as possible,
and if a blacksmith will make an iron or
steel runmer for you, s0 much the better
will b yvour boat.

Telegram From New YorK to Chicago Travels
24,000 Miles

Who Can Tell How Long This Message Was in Going from Its
Starting Point to Its Destination ?

During the first terrific storm of the sen-
gon which swept the East and cut off all
communication between New York amd
wesgtern points, a little message, two words
only, was sent from the New York stock
exchange to Lasalle sSt., Chicago, by a new
route, to be sure, but one which was won-
derful in that every section of it was equal

to the emergency. The message, “Mar-
ket higher,” first erossed  the  Atlantic
from New York to London by cable,

was wired to Suez, sent to Bombay, hurried
to Hong-Kong and then to Yokohama, was

ngain cabled under a mighty ocean, this
time the Pacific, vin Honolulu to San Fran-
ci=eo, where the telegraph again took up its
brief story and rushed it on to Chicago. By
the same route the answer, “Give us some-
thing,” was sent back. And on the two lit-
tle messages there was more than 50 cable
tolls,

The mwessaze left the New York stock ex-
change at just 10 a, m. and arrived at La-
Salle street, Chicago, at 11:45 a. m. Al-
lowing for differences in time, how much
time did its trip occupy?
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ORNAMENTAL METAL GUARDS FOR
OPEN FIREPLACES AND HOW
TO MAKE THEM.

The making of metal fire grate fronts has
proven to be a very interesting and profit-
able occupation for boys in recent times,
Not long ago it was sufficient for the ingen-
irus youth to turn out juvenile windinills,
toy housez and various little knickknacks
for amusement. The modern lad wants more
than thiz. He desires to turn some of his
produet into cash. Therefore we present
some of the patterns of fire grates which
boys have made and ean make again from
gerap iron, with few tools and deviees, and
find o ready market for the same as soon
as they are made. Fig. 1 is a sketech of a
form of fire grate bar or front that is con-
structed with a scries of cireles of strip
metal, The best way is to go to the hard-
ware store or iron dealers and buy a quan-
tity of i-inch, MW-inelh and 3-ineh  irvon,
about an %% to 3-16-inch thick., In faet, 1-16-
inch metal would do in many cases where
the parts are worked out small in size. The
-inch metal 18 very strong. Then after
getting the supply of strip metal In stock,
procure the usunal type of metal worker’s
hammer, a cheap anvil, a %pound vise, a
cold chisel, a file or two, and a round piece
of shaft iron, ahout 3 inches diameter and 2
to ¥ feet long. This plece of iron is repre-
gented at B, Fig. 2,

The iron is held in position by means of
the straps of metal C, (', which are bent
over the shaft tightly and grip the hoard
base with set or lng screws as shown. The
wooden base should be about 2 inches thick
and large enough to make a good support
for the iron shaft. The process of bending
the rings in this way is a= shown. The piece
of strip iron is grasped at ). Then with the
Lhamimner the iron is gradually worked cold
about the mundrel as at E until the perfect
form i= acquired. After the form is fin-
ished, the strip at the terminus of the ring
iz ent off. In order to get a steady hase
the wooden part may be bolted to a bench,
In Fig. 3 is shown the method of elipping
off the completed ring. The cold chisel is
held upright, and by delivering several
blows with the hammer upon the same, the
point is caused to chip through the metal
and release the ring. The shaft or mandrel
is marked G, The cold chisel Is indicated at
I and the position where the hand grasps
the strip is at H. The final operation in

MECHANICS.
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shaping the ring is by driving the protrud-
ing cut, lip down, to the common level of
the opposite point, thus giving us the fin-
ishedd ring  with the lips closed on  the
mandrel as at J, Fig. 4. These rings can be
turned out in this way very speedily. The
next operation involves the process of unit-
ing the rings in the plan to shape the de-
sign. The dezign work is often worked out
ahead and  followed, Some hecome 8o
proficient that they ean develop a design ns
they proceed.

T@\;

Fig. 1 iz a design of grate front used for
various purposes in connection with grate
fires. The series of rings are united by a
rivet Detween each at the joining point.
With thin metal the holes can be punched
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with an iron punch and hammer on an anvil
where there is a hole to receive the point of
the punch after the punch penetrates the
metal. For the heavier formsg of metal a
drill is necessaryv. A metal drill and brace
can be purchased very cheaply for this
wark.
are erected

After drilling the holes, the parts
and the rivets

inserted and

Fig /[ ]

A

headed up as each addition is made. Thus
the series of rings are united and then the
glde piecezs are =imilarly riveted., The
points at the top are then worked out and
jolned on. These points are filed down to the
necessary taper after the union is effected.
The finishing work invelves smoothing
rongh places with a file and painting.
Asphaltum makes a good hlack finish. Some
of the best desizns of grates are bronzed.

MECHANICES.

Some are silverad. The different designa
are finished as desired by customers.

Fig. 5 is another design of grate in which
the process of shaping the rings is like
that in the first design. There are some
half cireles in this pattern and these are
framed by shaping the same about the
mandeel with the hammer. In order to get
the shoulders c¢lose and the circle complete
it is necessary to heat the metal. A coke
fire cao bDe made in a hole In the
eronnd. Then procure a tin blowpipe
aml blow the flame against the metal
at the point to e bent. This metal will
become red hot very soon, and can be bent
rendily against the anvil and the clreular
form, Let the metal cool off on the ground
after heating., Fig. 6 is another design
which can be wrought out. The middle ad-
justment is wire screen work which may
be bought at a hardware store and set into
the position shown. Fig. 7 shows a chip-
ping off deviee useful in connection with
this work. Metal chippers can be bought
at any tool store. The chipper ig placed in
the jaws of the vise as at K, and seecured
there, The strip of metal in process of cut-
ting is marked M. The bammer head is
cansed to strike the metal just over the
cutting edge of the chipper. The quick,
hard blow causes the cutting edze (o pene-
trate far enough to sever the piece. Bend-
ing cold with a wooden form is done as in
Fig. 8. The wooden form iz marked P and
is about 8 inches wide and 7 inches high,
forming n one-sided oval shape, There is a
pin R =et into the base board of the oval
form and the strip of metal for bending is
grasped at 8 and the other end is inserted
back of the pin R. By applying pressure,
the strip of metal is bent to the form,

Fig. 9 shows the hour-glass wood bend-
ing form, made by selecting a piece of hard
wood Dblock, about 6 inches square and
boring through with an ineh hit. Then the
hole is shaped hour-glass like, The view is
a sectional one, The bloek i= placed in a
vize and the =trip for bending iz inserted
ns at T.

The strip of metal is grasped at W and
can be bent to various forms by exerting
pressure. Fig, 10 is another iype of fire-
place front, constructed by uniting the
shaped metal pieces. In faet an almost
endless variety of designs can be wrought
out after the start iz once made. A good
way to figure the price on the grate is to
add up the costzs of the parts and charge
ahout 12 cents per hour for the work.
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at Stfangers May Know
| Offer a Dollar’s Worth Free

I know of a remedy for certain forms of illness
that brings the utmost relief that medicine can.
I am so sure of it that to any ailing one who has
not tried it, I will willingly givea full dollar’s
worth free to test. L

My offer is born of confidence unlimited, 1
ask no deposit—no promise. There is nothing to
pay, either now or later. Thedollar bottle is free.

Mine is no ordinary remedy. It repregents
thirty years of experiment—-thirty years at bed-
sides—in laboratories--at hoepitals, Thirty years
of the richest experience a physician can have. I
tell below wherein my remedy dffers, radically,
from other medicines.

My offer is as broad as humanity iteelf. For
sickness knows no distinctioninitsravages., And
the restless patient on 4 downy couch 1s no more
welcome than the wastinF sufferer who frets
through the lagging hours in a dismal hovel.

I want no reference—no security, The poor
have the same opportunity asthe rich.—To, one
and all Isay “Merely write and ask.,” I will
send you an order on yourdruggist. He will give
you free, the full dollar package.

- Inside Nerves!

Only one out of every 98 has perfect
health. Of the 97 sick oues, some are
bed-ridden, some are half sick, and
some are only dull and listless. But
most of the sickness comes from a com-
mon eause, The nerves are weak. Not
the nerves you ordinarily think about
=not the nerves that govern your move-
ments and your thoughts.

But -the nerves that, unguided snd
unkoown. night -and day, keep your

heart in motion—control your digestive | ;

apparatos—regulate your liver—oper-
ate your kidneys,

These are the nerves that wear out
and break down.

It does no good to treat the ailing or-
#Zan e irregular heart—the disor-

dered liver—the rebellious stomach—
the deranged kidneys. They are-not to

blame, But go to the nerves that
c¢ontrol them. There you will find the
seat of the trouble.

There is nothing new about this—
nothing any physiciag would dispute.
Bat it remained for Dr. Shoop to appl
thid knowledge—to put it to praotica
use. Dr. Shoop's Hestorative is the
result of & quarter century-of endeavor
along this 'lerg line. It does not dosa
the organ or deaden the pain—but it
does go at once tothe nerve—the inside
nerva—the power nerve—and builds it
up, aod strengthens it and makes it
W

Many Ailments-One Cure

I havi called thesethe inside nerves
forsimplicity*s sake. Theirusual name
is the “srmpathetic” nerves. Physi.
cians eall them by this name because
each is in closa sympathy with the
others. The result is that when one
branech is allowed to become impaired,
the others weuken. That is why oue
kind of sickness leads into another.
That is why cases become “complica-
ted." For this delicate nerve is the
most sensitive part of the human sys-

e,
Does this not explain to you some of
the nncertainties of medicine—is not a
reason to your mind why other
kinds of treatment may have failed?
Don't you see that THIS is NEW in
medicine? That thisis NOT the mers
patchwork of a stimulant—the mere
sopthing of anarcetic! Don't you see
that it goes r:.g}ﬂ; to the rootof the
trouble and eradicates the cansef
But I do not ask '_l.rfu to take a single
statement of mine=] do not ask you to
believe & word I say mntil you have
tried my medieine in !
my expense abszolutely. Could I offerd
you a full dollar's worth freeif thera
were any misrepresentation? Could
let you go to your druggist—whom you
know—and piek out any bottle he has
on his shelves of my medicine were it
not UNIFORMLY helpfult Could I
AFFORD to do thigif I wers not rea-
sonably SURE that my medicine will
help you?

wwn hivme at

I| which

Simply Write Me

The firet free bottle may be enough to
effect a eure—but I donot promise that..
Nor do [ fear alossof poszible profiit if
it does. For such a test will surely con-
vince the cured one beyond doubt, or
disbelief, that every word I say is true,

The vfler is open to everyone, every-
where. But you must write ME for the
free dollar bottle order. All druggists
do not grantthe test, I will thmﬁ rect
you to one that does. He will pass it
dowan to you from his stock as freely as
though your dollar laid before him.
Write for the order today. The offer
may oot remain_ open. I will send you
the book you ask for beside, It is free.
It will help you te understand your
case, What more canl do to convince
you of my interest—of my sincerity1

For a_free
order for a|Booklon Dyspepsia.

full dollar | Book 2 on the Hedrt.
bottle address | Book 3 on the Kidneys.

e Enhmq"ng: Book 4 for Women.
“Wis.  Btate (Book 5 for Men,

k
Ton Eab, Book 6 on Rheumatism.

Mild cases, are often cured with one
or two bottles. For sale at forty thous-
i and drug stores.

Dr. Shoop’s Restorative
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POPULAR MECHANICS

HISTORY OF IRON WORKING.

Read before the National Railroad Master BlacKsmiths® Association by W.W.
McLellan, of Denver; Colo.]

I might theorize on iron from the atom, that we
cannot see, to the mountains of ore that rear their
hends towiard the clouds. But this s not neces-
sary. Satfice It to say It Is the most generally dif-
fused ore on the earth’s surface. It accommodates
itself to our wants and desires. It is egually ser-
viceable In tle arts and sciences; in peace aod war.
The same ore furnishes the sword for the soldier

and the plowshare for the farmer; the anchor and
chains that enable the navies of the world to ride

In safety through the heaviest gale; and the mon-
gter cannon that sends with lightning speed its
death-dealing meszenger of steel to destroy them.
Without lts use the pralses now so universally sung
of Columbus would never have taken wvolee. For
Columbus with all his will-power and religions en-
thusiasm wounld wot have attempted to  travel a
breakless ocean without the ald of a marioer's com-
pass, for which no other metal has been found to

First Iron Furnace in Ohio.

gecomplish what its almost living, moving finger of
fron has done. And the most distinguished sclen-
tists say that it ls the only metal that is friendly
to the human frome, Aund so geueral has its use
become that we have heen for several years the
largest users of lron and steel in the world, our con-
sumption per capita averaging 220 Ib. for each man,
woman and child In the Tnited States. The history
of a metal so generally used and of such valoe
must be of intercet.

I eannot claim for It an American origin. For
ite oarly history we wmust go back to the birthplace
of the huoman race. Asla and the nerthern parts
of Afriea, near Asin, where Tubal-Caln, the seventh
in generation from Adam, we are told in the Book
of Genesls, was an instroetor of every artifices in
fron, or, as we would say nowadays, the first fore-
man blacksmith. Fom this we may reasonably sup-
pose that it Is here that lron was first manufac-
tured and used for practical purposes,

The Egyptinons, whose existence as a0 nation dates
from the second generatlon after Noah, were famil-
jar with Itz manufacture and uvse,

Hercdotus tells of the iron tools used In the con-
structlon of the Pyramids, From the rulns of Mem-
phis and Thebes, cities so old that thelr origin has
been lost In the mist of the past, have been taken
from where they must have lain for 3,000 years
gome of the finest specimens of early fron to be
found in the British musenm.

"The use of {ron and the art of manufacture was

earried on at o very early day in the southern and
western portion of Arabia, It is likely that they
derived their knowledge from the Egyptians, for the
ruins of extensive iron works of uudoubted Egyptian
origin were discovered pear the wells of Moses on
the Penlnsula of Sional as late as 1873, Iron was
known fo the Chaldeans, Babylonilang and Assyrinns
contemporary of the early Egyptinns, Chaldean
ingcriptions show that fron was known to the most
ancient of Mesopotamia. In the ruins of Nemea
many articles of iron have been found, together with
inseriptions of Its wuses. In the Britlsh musenm
there i3 a saw and pick taken from these roina,

The Book of Job, supposed to relate to a period
between Abraham and Moses, has many references
to irom; yes, even to bars of fron. For many
years I had fondly held the hope that the pan was
certainly an American invention, but we find Job
gpeaking of it prior to the tlme of Moses.

Perhaps Solomon was right when he sald there
is nothing new under the sun. After the Israclites
came into the Promised Land, frequent mention is
made of iron and its wse o agriculture and for
weapons of war. Those who are conversant with
Elble history will recollect that in deseribing the
armor of Gollath It is sald that his spearbead
weighed 600 shekels of iron (about 19 pounds).

Axes, saws and harrows of iron are mentioned in
the time of David, and axes, hammoers and tools
of from In the reign of Solomon. In Eeclesiates
we read that if the irom be blunt and he do not
whet the edge, then must he put to more strength.
We could not describe a dnll chisel better to-day.
A thousand years before Christ, David, prior to
bullding the temple, secured iron nails  for the
doors and gates, and In his Instructions to his son
Solowon he says that he had Iron In abundance.
While realizing its value, it I8 an open question
whether or not the Israelites were workers of fron,
for we read that SBolomon sent to Hiram, King of
Tyre, for a man cunning to work lrom. The Chal-
deans were famous for the fine gquality of their lron
and steel., Herodotns, In the fifth century, before
Christ, speaks of them as a nation of irom workers,
The Persians, long before the Christian era, wera
workers of fron, and no man could be king who
had not forged and tewpered hls own weapons of
war. Iron and steel of a very fine quality are still
made in Persia.

India, at n very carly perlod, was acqoaloted with
ite manufacture. When Alexander defeated Poras,
one of the Ponjah kings, in the fourth century, be-
fore the Christian c¢ra, Poras gave him as a rano-
aom thirty pounds of steel. The steel at that time
made 18 unsurpassed to-day. The Damascus blade
is, as it was 1,000 years ago, the equal of the best
in the world. That the natlves of India exeelled
in the forging of iren, as well as the working and
tempering of steel, Is easy of proof, for to-day, at
the principal gate at the temple of Kartnh, near
Delia, stands a wrounght-iron pillar sixty feet high.
gixteen feet at the bage, and weighing over zeven-
teen tons. An Inscription In Sanskrit assigns Its
ercction to the tenth century before Christ. In the
rulns of Indian temples have been found wrought-
fron beams similar in glze and appearance to those
usged in the present day.

How those people who appear not to have had
any of our modern appliances for handling suach

{Contloued on page 160)
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large bodles of metal could have Torged them ia
question yet unsolved,

The period In which its manufacture was begnn
in China i uncertain, Buot Phling, the elder, who
wrote in the first century of the Christian eéra, sars
that pone shall mateh in goodness the steel that
cometh from China, We proandly speak of this as
the age of iron and steel. And yet, through its use
prineipally we think Asla, Africa and Egypt be-

came the wealthiest nations of antiquity. But, as
they ceased to monufacture iron, their eivillzation
cand magonificenee faded, Egypt, for 2,000 vears,

has not made iron, ood in all Asia and Africa there
ls probably less fron and steel made than on ber
borders twenty-five centuries agpo, when Babylon
wag the glory of kingdoms, the beanty of the Chal-
dean excellency.

From Asia the manufacture
Euarope, The first authentic history of the use of
iron dates from about 776 wvears before the Chris-
tian era. But the poetry, fables and mythology of
the Greeks have transmitted to us many references
to iron long prior to this date,

It was cinimed that the burning of the forests
on Mount Ida, In Creta, sccidentally communicated
to the inhabitants the art of obtaining iron from
the native orcs, This, like the story of Vuleaniae

of Iron spread to

and his famous forges on the island of Lemanuns,
may he fabulous, bat the metal was =20 valuable
that the people ascribed its manufacture to the
gods,

The poems of Homer, claimed to have been writ-
ten prior to the era of authentic Greelan history,
make freqnont mention of Iron, and the art of
hardening and temipering is fully described In ref-
erence to the plunging of TUlysses' fire-brand Into
the eyes of Polyphemus, an act likened to that of

— —
the smith who plunges the lond, hissing axe into
cold water to temper it, and add, “For hence I8
the strength of fron™ But it must have been com-
paratively scarce and valuable. For at the cele-
brated games of the Greeks we read that Achilles,
in an address to the competitors, holding a plece
of irom in his hand, says:

“Stand forth who ere will for this contend. anid
if broad fields and riches be hils, this mass will last
him many years,. The man who tends his Hock or
guides his plow need not be sent to town for iron,
he will have it heroe.”

At a later date "Lyecuargus™ allowed nothing hnt
bars of from to pass for money. Shortly after this
they worked the iron bars up into gquoits, and he
who in the games lost his gquoits lost his fortune.

During the time of “Bophocles,” about four and
one-half centuries before Christ, the Greeks turned
their knowledge of the working of fron and steel to
the forping of weapons of war, notably the sword,
and we are told that the father of Demosthenes,
the greatest of Grecian oratorz, was a blacksmith
who made swords

About this tlme the Medlterranean country bad
discarded the bronze weapons and adopted stesl,
During the next 100 years great strides must have
been made in the use of irom, for In a description
of ome of the war ships built by Archimedes for
King Helro of Syracuse, we are told that to each
of the three masts were attached engines which
darted Irom bars and masses of lead against the
enemy¥. The gldes of the ship bristled with fron
splkes, and of the twelve anchors, eight were iron.
The Greeks were great teachers, and the early Ro-
mane were among her puplls. We read that In
ome of the early wars between the Romans and
the Etruscans, among the conditlons exacted by the
x".lr-mriuus Elrusrun !;.iug- wWias pmlsihltim‘.: the
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Romans from
poses.
As late as

using lron exeept for agricultural pur

300 wears, before Christ, when Rome
was nbout to be ransomed by the Gauls by a large
payment of gold, Cameleons, the dictator, de-
manded, saylng that Rome should be ransomed with
iron and not with gold. Were he llving In the west
or south to-day we would be safe in clalming that
he wounld favor the free and unllmited coinage of
silver at a ratlo of 16 to 1.

The Romans, In extending the arts of thelr ad-
vanced eclvilization, gave special encouragement to
the making of iron and steel. Spaln, that for 200
yvears past has been staggering backward nnder
her load of debt and soperstition, was, during the
time she manufactured firon, the strongest and
hnughtiest queen among the natlons

Toledo was famouns for Its swords prlor to Its
orcupation by the Romaus. The lron industry of
Spain wag the first in the world, and for some hun-
dreds of years after the Romans obtained a foot-
hold, its prominence survived the downfall of the
Roman power and flonrished under the subsequent
rule of the Visigoths,

The Moors, who became masters of the greater
part of Spaln at the beginning of the elghth een-
tury of the Christian era, were noted manufacturera
of lron and thele workmen were eagerly sought after
by France and Germany,

France made slow progress in the making of iron,

perhaps owing to the fact that her ores were poor |

In comparison wlth those of Bpain, near by.

Tron was used at a very carly date in Britannia,
for Julius Caesar, in speaking of the Inhabitants of
the southern part of Britannia, says thelr anchors
were fastened with iron chalns, and that the
benches of these vessels, on which the rowers sof,
were fastened with fron splkes of the thickness of
a man's thumb.

When Willlam, the Norman, lnvaded England he
wins accompanied by many men who were armorers
and sgkilled workers In Iron,

The Germans were a lttle late In adopting iron
for weapons of war, and at a tlne when other na-
tlons realized its value, our German friends, like
some of our friends of the present day, went to
battle with a wooden elub. However, she {8 no
longer slow.

The lron Industry In Sweden existed as early as
the thirteenth centary, at which date one of the
Knudsons was a noted iron worker.

In Rusgin wo first hear of it Im 1568, at which
time the English obtained the privilege of seeklng
for and smelting fron ores on condition that they
should teach the Russionsg the art of working the
metal. They were apt scholars for many years,
They have produced a sheet fron considered superior
to that made by any other nation,

The manufacturing of fron by the Britains prior
to the Roman invasion is In doubt, but the Romans
durlng thelr occupancy increased It. Large heaps
of clnders, old as the Roman era, have been found
in many parts of EHngland, once occupled by the
Bomans, But It must have made slow progress,
for In 1317 the Scotech would start out on a preda-
tory expeditlon to steal Iron, as thelr descendants
would start out some hondred years later to steal
eattle. In both cases they were generally success-
ful.

Smiles says England owes much to fron workers.
In Anglo-Saxon times they were treated as officers
of the highest rank; thelr persons were protected by
a double peaalty.,. He who Ekilled an iron worker
was flrest hung and then quartered. I am afraid
that with the knowledge some of yom have of Iron
workers youn may think euch punishment a little
severs,  Willlam the Conqueror was their especial
patron, he going =0 far as to say that the battle
of Hastings was won with the good swords they
hnd made him.

(Continued on page 162.)
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During the latter part of the fourteenth and dur-
Ing the fifteenth centory, the wrought-iron work
produced surpasses In beauty of design and elegance
of finlsh anything .of the present day.

Previous to 1746 chareoal had been universally
employed in making fron, but at this date the first
coke furnace was bullt in England. With the adopt-
Ing of coke from mineral coal for smelting ore, com-
menced the wonderful progress that has been going
on for 150 years past. Perhaps the most important
matter of the elghteenth century was the attention
pald to machinery as a suobstliute for hand labor.
England, guick to appreclate the value of labor-
saving machloery, very soon took first place as the
chief manofacturing nation of the world, An Amer-
fean writer says to England and Scotland ls the
world indebted for the Inventlons that gave fresh
impetus to the making of iron in the ecighteenth
century. Darby, Smeaton and Cort were English-
men, Watt a Scotchman.

And it is further Indebted to the same eountries
for most of the Inventions of the present century
that have cheapened iron and made steel almost
universal. Stephenson, the REnglishman, Improved
the locomotive in 1815, In 1825 the first passenger
railroad was opened in England, Stephenson's loco-
motive pulling the train. Neilson, a Scotchman,
fuvented the hot blast: Nasmyth, the steam ham-
mers, and Bessemer, the Engllshman, invented tho
process that bears his name, and which is to-day
the flower of meteorological achlevements.

We will now In a hurrled manner sketch the
history of iron In the United States.

North Carolina first gave to Enropeans the knowl-
edge that iron ore exlsted within the limits of the
new world. The discovery was made in 1583 by
Ralph Lane, the leader of that first expedition that
attempted to plant an English settlement on the
Atlantle coast. The historian of the expedition
says: ““We found near the water side the ground to
be rocky, which, on examination by a mineral man,
was found to hold rich iron ore.'

No- attempt was made to utilize the discovery
and iron had been made In many of the other eol-
onles before It was first made In North Carolina.

On the 10th day of Aprll, 1608, a ship owned hy
the Virginla Compauy of London, commanded by
Captain Christopher Newport, sailed from James-
town. Bhe was londed with szas=safras, cedar posts,
walnut logs and “cavse of joy to the world' the
balance of her cargo was iron ore. Forty days after
she arrlved in England, where the ore was smelted
and the product, seventeen tons, was sold at £4 per
ton to the East India Company and by them
shipped to India. Ts it not a little strange that the
first Iron prodoced from the ore of the new waorld
should have been sent to almost the first place in
the ald world where its history commenced?

A few years later, in 1619, the Virginla Company
of London sent John Beverley with a number of
skilled workmen to Virginia to erect iron works
and develop the ore deposits. They were ready to
gtart up when, on the 22d of March, 1622, the In-
dian massacre took place, Beverley and hiz com-
panions were all killed, the works were destroyed
and thus ended disastrously the first attempt to
make Iron in Amerlea. It was not until the pight-
eenth ecentury that Virginla fulfilled the expectation
entertalned of its Iron producing capacities by the
enterprising, but folled, Virginia Company of Lon-
don.

Near the present city of Lyun, Mass., then the
FProvinee of Massachusetts Bay, In 1643, were es-
tablished the first successful fron works In the new
world. Governor Winthrop was a leading spirt in the
enterprise. Thelr capacity was about a ton n day.
But owing to an overflow from their dams and a
fear on the part of the settlers that they wonld
canse a scarcity of timber, the company was involved
in frequent litigation. So that instead of drawing
out iron for the country’'s use, there was hammered
ount nothing but lawsnits, wbich eventually cansed
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them to cease work. So thus again ended in finan-
clal fallure the efforts of the second London Com-
pany to make ifron in America. Before leaving this
ploneer let me say that the first iron casting made
in the new world was made at this fuornaee, It waos
a small from pot, but capable of holding about a
gquart, It has been handed down as a family heir-
loom. A few years ago when I visited Boston It
was on exhibitlon at the old Sonth Church.

I am patriotic enough to say that I felt more
pride in drinking water from this old iron cup,
handed me by a New England mother, than I
would had I drank the rarest wine from the golden
goblet of a king. Two hundred and forty-one years
ago, October, 1653, the settlers of Mnssachusetts
Bay had begun to regard themselves as New Engz-
Ianders. The leaven of independence had begun Its
work, for we read that on the first of October, 1662,
i town meeting wag held at Taunton, the result of
which was the starting of the Rayhan Blomary,
afterward well known as the Leonard iron works,
which were so well managed that in 1863, or for a
period of 200 years, they were gtill In successful
operation, and conducted by the descendants of the
original owners. I am sorry to say that now these
works, the oldest fron works of the new world, are
in n dilapidated condition.

I think of them as a shrine where the lron work-
ers of Amerlea, and, in fact, all good clitizens shou'd
turn, and if they do not worship they should at
least admire the genius of those noble men who
successfully blazoned an Ivon road on which we are
travellng to patlonal greatness,

THE TROUBLEIM MAN.

He looked llke a man who would be sure to over-
turn the first plank he came to if he thought there
might be trouble under It, and his looks probably
didu't do hlm an injustice, for he deliberately went
into the smoking car, when there were plenty of
seats in the coaches, Bittlng down belhind a man
whose head showed but little above the baek of the
aeat and who was s0 busy puffing at a eclgar that
e had not lecked around, the trouble hunter mopped
his brow and looked as If he regarded It as an
Insult to him personally that the weather was so
Lot. He apparently had no intention of smoking,
and his expression clearly indieated that bhe couldn't
quite understand why the other men in the ear
Lhad not put up their pilpes and thrown away thelr
cigars when he entered, A whiff of smoke emltted
by the occopant of the seat In front wa® wafted
back, and he serewed up his conntenance horribiy,
at the snme time waving his arms as If he had heen
a windmifl.

A moment later there was o further outpnt from
the man In front, and the gentleman with the griev-
ance gave up trying to be patlent.

“Look here,”” he sald, tapping his tormentor—not
very gently—on the back of the head, “your smoke
is blowing in my face”

“Is 117" the man In front asked, permitting his
head to roll over om the slde, 8o that he could
obtain a one-eyed glimpse of the aggrieved person,
“I wish it wouldn't.”

He resumed his former comfortable position sod
went on smoking,  Prescently auothen whilf was
swept backward.

“Bay," protested the one with the unhappy look,
“vour smoke's blowing back here again.”

“If there’'s a judge aboard you might get an
Injunction,*

“Ia that the way you answer a4 gentleman?'

h-Nn_"

Well, T demand an apology.”

“All right.”
“Buat It iso't all right. Your smoke's Blowing in
my face' .

The man In front sat up. When he did so a
pﬂ.lr of broad, strong shoulders came loto view, and

{Continuned on page 164.0

THE QUINCY HOIST

8x 10 Cylinders, Drum 14 x 20, §408

Bx 10 Cylinders, Drum 24 x84, 508

l 8x 10 Cylinders, Drum 80 x 30, 8525

| YOUERE CHOICE; FRICTION OR REVERSIBLE
Delivery f. o. b. Quiney, INl., or Chicago

Ho discount from above prices.

Will ship subject to inspection and approval.

Modorn, Quoick, Btrong, Eficient., Just the thi J;m

| pulling up cars or for smull mines. Got’em in stook,
| one,

WILLIS SHAW, - - Chicago
SOLE DISTRIBUTOR '

’l'he_A-merican Well Wks.

AURORA, ILL, U. S. A

CHICAGO, ILL. DALLAS, TEX

For over a quarter of a century have
been building WELL SINKING ard
PROSPECTING MACHINERY
and TOOLS for ROCK and ALLU-
VIAL, ROTARY and CORING
WORK of moderate cost, speedy
economical in operation, enabling
| large per cent saving In pay roll and

| plpe bills,
| This photograph may not 1llustrate

the style of machine best sulted to
| your work, but we have one

hundred otherstyles and slzes
some of which will. Why

ghould we mnot have your
orders?

;apfﬂlﬂ““'m IH Fliny

can pluu FiCi03 .. : )/ 1 TR ANGR 24N VELL WORKS

an
on
L
our large untr'lg na

; in his 'h:u:rl kit *hu l,l.:rg‘ast
& e ret-a.il ha.l.'ﬂ'Wl-rﬂ stock in the
orld command,

Eumh!.'uﬂ for u.ll t-r'.idﬂu ltwh 'i sale prices,
Wa carry both the medium and the very best

rades ~ Ask for 800 Mochanics 'D‘l.tl-
f !'ru. to Buy “:l.

Ward & l:o-
and Washington Sts., Chicago

- ! Ibcmmm..umum



JAS. L. NEEFUS, Soles Adgent,

“WE ANALYSE EVERYTHING”

AT REASONABLE RATES
Bhonld you want to know what Is contained in any
preparation or product, address
THE ELLSWORTH LABORATORIES

MAX D. BLIMMER, Ph. D,
357 DEARBORN STREET, -

CHICAGOD

MACHINERY

NEW AND SECOND-
. HAND ELECTRICAL

COOMFPLETE PLANTS INSTALLED.
Erpert Elsctrical MHH&! Armatures, Fields and Oom-
mutators,

ILLINOIS ELECTRICAL MF@&. CD.
FPeoria, 1llinois

1222 8, Adams St.

IN PLACE OF
OIL, USE .

LUBRIA

{The Water Lubricant)

A heavy oil to be mixed with 20 to 25 times its bulk of

cold water for Boring. Turning, Tapping, &c., and Automatic

Machine Work. |
Ank for Free Trial Lot.

FOOTE, PIERSON . CO.,

80-84 Fulton Street, - - =

-

NEW YORK
e TSRS

..DYNAMO CASTINGS...

Sots of Material or Finished Partas
for the

FRANKLIN MODEL DYNAMO
FPrice §3.50 and up. Wil llght aix
Be p lamps,

Write for {llustrated booklet 8,

PARSELL @ WEED,
129131 West 31st Street, = NEW YORK CITY

LATHES

9 fo I3 inch Swing

List price, $85.00 and up accord.
ing to size. When ready to buy
send for Lathe Oatalog and pricea

W.F. & John Barnes Co.
1 Roby Bt., : : Hockford,Tll.

'FOOT and POWER

AND TURRET LATHES, PLANERS
SHAPERS AND DRILL PRESSES

SHEPARD LATHE CO.
Al3l1W.2d 5t., Cincinnati, Ohio

[
LR

FOOT and POWER

LATHES

B to 16 inch swing.
Built for eervice.

High Grad Low
Rowrrile Toola

CATALOGUE FREE.
SEBASTIAN LATHE CoO.

107=109 Cubvert Street
CINCINNATL, 0.

“HASTINGS” Compound for Dynamos and Motors

POCKET BIZE, 60 CENTS
Money refunded If It don't do the work. This is the only compound sold with a guarantes.
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45 Dey St., New York City

(Continued from page 163.)
he earelesaly flung over the back of his seat a long
arm with 1 fist on the end of It that looked as If
It might easily dent the side of a battleship,

“What was that last remark of yours? he asked.

“I sald your smoke was blowing In my face.'

The man with the fist took a long pull and blew
a few rings into the other's twisted countenance,
after which he stood up, saying:

“Then why don't you take your face out of here?
They have seats for old ladies in the ecar back of
this.'

Owling to the fact that even a1 man with a dis-
ordered liver may be able to take a hint when it
is a good plain one, there was no fight, But there
waBs 8 vacant seat in the smoking car.

-
-

TO MANUFACTURERS,

-

" It you could make another artlele without further
fnvestment In machinery, with no additional over-
head expenses, and sell it through your present sell-
Ilng force, wouldn't the profits be *“velvet"?

Haven't you some machine that {8 busy only part
of the tlme and might as well be busy all the
thrme?

Wouldn't another model or something to meet
competition make it easler for your salesmen?

If you are gelling hatehets, elther by talk through
the malls, or by word of mouth, conldn't you sell
axes and fce-picks at the same time and without
adilitional cost?

Could vou utilize that pleece of waste material by
making something from it?

Are you equipped for press work and buy your
castings on the outslde, but trying to sell an article
made eutlrely from east iron, and meet the prices
of your competitor whose SPECIALTY is making
CABTINGE?

Are you making a good article that doesn't sell
as readlly as you expected?

If you enjoy a patented monopoly, wouldn't you
like to have first cholee of all the new things which
might destroy your monopoly?

There |8 something somewhere that would be a
bhelp to your busloess If you only knew what It Is
and where to get it. g

We search the world for new things, or old, ap-
plicable to the manufacturing business. New spe-
clalties and Improvements for old ones,

It there Is noything you want to make we will
endeavor to find it for you,

If you will send us your eatalogue, tell us what
line of gomls you are especially equipped to maks,
and your approximate expendlture per yvear for ad-
T‘rtisllls. we will send you some valuable sugges-
tlons,

POPMULAR MECHANICS PATENT BUREAT,
FREDERICK BENJAMIN, Mgr.,
Journal Bullding,
Chicago, II.

———————
FARMER'S PHONES IN IOWA.

The mlleage of telephone lines In Towa Increased
Trom 14,043 miles In 1903 to 48,491 miles In 1904. In
1008 the milenge of telephone and telegraph lines In
TIowa was valued at $7,797487, and In 1904 at $5,808, -
126. The principal inerease was in the rural lines,

which explains the dlsproportionate increase In
valuation.

—
-

i
-

The total production of gold In the United States
In 1908 was £73,501,700 and of silver £29,322 000,
Australin leads In gold produetion with $89,210,100,
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FOOT AND HAND POWER

Wood Working Machinery

For Carpenters, Cabinet Makers, Wagon Builders and Wood Workers Generally.
Machines for 8croll Sawing, Ripping, Cutting Off, Mitering, Rabbeting, Grooving:
Gaining, Dadoing, Beading, Edging Up, Boring, Mortising
Tennoning, Turning, Ete., for Working Wood inany manner
ENTERPRISING MECHAMICS ARE QUIGK TO SEE
THE SUPERIOR MERIT OF OUR MACHINES 25 ::
Machines Sent on Trial. Send for Catalogue "*A.""

The Seneca Falls Mfg. Co, 102 Water St.

Seneca Falls, N. Y.

Why not locate where intelligent

NUFACTURERS labor, raw material and demand

PRl for your product obtains. All these and more found on the BURLINGTON
BUHIHQII]H ROUTE. For information write to

" Route | W. H. MANSS, Industrial Commissioner
—_— ] 209 Adams Street - - - - - a = Chicago

ELECTRIC FUSE REPLACER. DRILLS
— i and 4
Lathes’

for evervbody.

Many stylea and
slzes, nll described
in catalog P. Ask
The deviee above {llustrat- ! for it.

ed is an clectric fuse replacer B. F. Barnes”
invented by Mr. H. G. Addle, ~ Rockford, L

—= ———
of Cresco, Iowa. It is espe-
2 Tool

clectric cars where the fuses
are frequently burned ouot,
and where It Is desirable to
place a new fuse In position
without loss of time, The
invention consists In provid-
Ing a magazine of fuscs which
can bhe successlvely placed In
aperative pogition by merely |
pressing down a lever, the |
foezh fuse forcing out the
burned fuse. The parts are

properly Insulated and are so

. 3 R Sade nted tools of best gquality—just tha
arranged ns to be aceesslbie .a!ﬁswﬂmﬁ.raundt;’halgurm g e ‘i‘h'ju - e
at all times. The cost of I

et

clally adapted for wuse on

eut phows our 18-piece Star 8ot &b T, complete;
-place sot, B7.30; 3-piecco sot, BO.70; 41-pieca 8et,

rquipping cars or other ap- 10.70; B0-pioco sot, Egﬁﬁ‘ I?mi op t-:rFur!(?a':pan-

r T e’ Bi-pieco setnak £h. on want Tools of any
PEIBLDS “WIB this THNG w0 kind 'n:r to us for onr wholesale price liss, We have
placer 1s nominal. the largest stock of hardware in the world for sale

dirett to the user. Tools for every trade, engineers’
gnpplies, building material and building hardware.
Write at onea for onr 634 -page Mechanies' Catalogus
—a book quoting lowest wholegaleprices on standard,
guaranteed goods. Catslogus free to any addross.

l Montgomery Ward & Co. ¥ I
Michigan Ave., Madison and Washington Sts., Ghicago.

"Wire and Wireless Teslegraphy"

B oo P aieion] Inforsiion. - Yo bag woeds,
L] L LN, oth ocover, L H PaT COVar,

E. B. MOORE, Publisher, Springfield. Vermaont
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A Roth Motor will Drive Any Kind of a Machine Tool

No shafting, pulleys or belting to maintain. The motor running any mschine not

In nas can be shut off.

Considering Economy, Efficiency and Design, the

ROTH MOTOR is beyond reach of competitors.

Balf-ciling, nofsaleas in operation, fres from sparking and automatio in its speesd

regulation at variable loads.

'Write us of your motor wants and we will sead illustrated catalogue free.

ROTH BROS- m COIl Manufacturers,

27-31 So. Clinton Street,

MAGNETOS

3
v Take the Place of Batteries.

=iz r-

5 “Quick Action”

%z, IGNITING DYNAMOS and

The most Buliuhlt‘kti-fnrlm on the

A Eoth Motor Drives this Hacksaw.

Jump Spark Coils

FOR ALL PURFOSES

Bingle, Double, Triple and Quad.
rople for Stationary Engines aod
Auntomohiles, Guoaran in every
particular, Fine Vibrator.

BESD FOR CATALOGCE D
THE KNOBLOCK WEIDEMAN MFG. COMPANY

EOUTH BEXD, INI.

It you want anything and don’t know where to get it write us.

If you have a new idea or invention ask our Patent Bureau what you want to know and
they will answer promptly and fully without charge.

We want a mechanic in every shop to act as our agent.

Write for particulars.
POPULAR MECHANICS CO.

FIRST PIFE SMOKED IN ENGLAND.

The first pipe cever smoked In
England was the one  brought
back from Amerien by Sir Walter
Raleigh, whe Intreduced the smok-
Ing of tobaceo to white men. The
interestiug relic is now owned by
the Prince of Wales, This Iz the
pipe constantly smoked by Ralelgh
while writing his “History of the
World,"

-
WOULD MAKE VESSELS

BARNACLE-FROOF.

The slimy coating on the scales of fish has been
the object of investigntion by a Chicago man for
somne time past. The man belleves this coating to
be the secret of the fish's aglilty and sustained life
in the water, and has at last prodoced &8 composi-
tlon which be clalms Is identical with that on the
geales and which, if applied to the bottoms of ves-
sels will render them impervious to barnacles. The
composition Is also sald to be molsture-proof and a
preservative. If what is claimed for the composi-
tion be true, the speed of ships would be greatly
inereased by it use.

e

The other follow's experlence may be your teacher,
Bhop Notea glves many handy little kinks the other
fellows have tried and found helpful. Paper covers,
30 cents,

DUCKS FLY FAST.

We always did suspeet that a vild dock conld fly
faster than a gun coan carry, and the speed of a
grouse when he riscs unexpectedly s phenomenal,
but the following Instance taken from the Man-
chester, N. H., Unlon, certainly establishes n record.

“While gunners are scouring the woods In search
of game, the employees of Kendall, Hadley & Co's
sash and blind factory at Goffstown remaln at work
and the game comes to them.

“The latest Instance of this kind iz that of a
plump partridge, which flew In at the south door of
the factory, smashing the glass in the engine room
door, and flew between the spokes of the rapidly
revolvinug fly wheel of the englne.

“*Having performed these remarkable stunts, the
Lird alighted on the top of a cuphoard, where it was
captured.”

To cap the story of the partridge and fdy wheel,
a correspondent sends the following to the Engl-
neer: Recently a sparrow flew into the englne room of
the Bates Machine Co. at Jollet, I, and went he-
tween the spokes of the two revolving flywheels of
the englne—and s fixlng yet. The two band-
wheels are about 18 and 20 feet In diameter and
are set close together on the same shaft, One
drives the shafting of the shop; the other the dvna-
mos for lighting.



DRAFTPHOBIA.

extremely odd man was Timethy Quinn;

hated fresh nalr as a parson hates sin.
managed to live, notwithstanding his fears
colds, drafts and dampness for thirty-three
Fears.,

He always Insisted, and thought he was right,
TUpon bhaving each deor and window shut tight.

He took s0o much care of his health that he died
From a cold whirh he canght In an open-car ride.
Hizs folks hnd him cremated and walted thelr turn
To take home his ashes to place In an urn.

As the oven was opened, all heard a volee roar
From within: *‘There's a draft! Oh, please close
that door!"

An
He
He
Of

—Town Toples.

RUBBER NECK LAUNDRY.

Cellulold, or as they are better known, rubber col-
lars, are more generally worn than most people sup-
pose, Now an enterpnising laundryman announces
his place as a “"Rubber neck laundry.”

=
DRIVERLESS ENGINES.

Germany possesses a minlature but most useful
rallway, to which no parallel is found In this conn-
try. Its peculiarity s that Its trains have no
drivers. It is used for carrying salt from the salt
mines at Stassfurt. The tralns consist of thirty
tracks, each carrying half a ton of salt. The engines
are electrie, 24 horsepower each. As It approaches
a station, of which there are five along the line, the
train aotomatically rings a bell and the station
attendant turns a switch to receive it. He Iz able
to atop it at any moment. To start it again he
stands on the locomotive, switches the current and
then descends agnin before the engine has galned
speed.

-

FIRES DUE T0O CARELESSSNESS WITH ELEC-
TRICAL APPARATUS.

il

The guarterly fire report of the electnleal burean
of the National Board of Fire Underwriters, glving
accoiints of fireg due to electrieal canses, shows that
Iin most eases the fires have elther been due to
carelessness In handling apparvatus or In lmproper
installation, and not to Inherent fault In the appa-
ratus itself. For instance, there were three fires
caused by open fuses blowing and setting flre to
nearby Inflammable materinl, Open fuses are no
longer countenanced in good electrical conetruction,
and In these instances the fanlt was due to Improper
installation, Two cases were due to electrle press-
ing Irons being left with the corrent turued on.
Four others originated from incandescent bulbs be-
Ing left lighted In inflammable materfal. One pecn-
liar instance lg recorded where a barrel of paint
was being holsted to an upper fAoor of a building
when the grip broke and the paint was precipitated
onto a generator which was In operatlon  below.
The paint was ignited and a considerable fire was
the result.

. =

SOCIETY ELECTS
CERS.

ENGINEERS® NEW OFFI-

At the annual meeting of the Enginecers' Society
of Western New York, held Dec, 6, 1904, the follow-
Ing officers were elected by ballot; George H. Norton,
presldent; Horace P. Chamberlaln, vice-president;
Alfred T. Thorn, director; Harry B. Alverson, secre-
tary; Frank N. Speyer, treasurer; Willlam A.
Haven, librarian,
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GAS @ GASOLINE

—ENGINES
2,3 and 6 H- P, Vertical

8 H. P. up Horizontal. . .

The workmanship and material in
every engine bullt by us is of the high-
est type obtainable. Durablility and
efficiency are therefore the most
Erﬂ.mri' E ent features of CAFITAL EN-

If you are inte in Gns or Gas-
oline Engines, our talog P will
:&glw }11"] why ]mu{fm}ineaﬁm gnining

ily in popularity for all purposes,
Write for it today—it's Fm.p

CAPITAL GAS ENGINE CO., Indianapolis, Ind.

NOTHING BUT THE
BEST

EVER GETS INTO OUR

GASOLINE ENGINES

All small wearing parts are of hardened tool
pteel, On every piece the work (s better
than seoms necessary, but it r&u, and wa
are sure that our customers will appreciate
it in years to eome,

Oatalugue of our 2% H. P. dust proof type for
the aaking.

MeNAUGHTON - BASSETT CO.
CrARLOTTE, MI10H,

D SAND.
GH S OLINE

THE CARL ANDERSONCD.
2327 N.CLiNTONST, CHicaco

ASH FOR CATALOG F.

A Good Powerful Engine for Marine
Bervice is the

Sarvent Marino Englne Whs., 22-24 W. Randolph St., Chi
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AUTOMOBILE axo MARINE MOTORS

i -

SIMPLE,
COMPACT and
POWERFUL

Best maoterial.

Perfect workman-
ship.

Hend for Catalog.

ALEXANDER & CROUCH,
71 W. Monroe 5L,

Glikcago

GASOLINE ENGINES
Vertical and Horlzomtal, 14§ to
16h. p. Btationaries, Portables,
Pumping Outtsand Sawing Rigs.

Western Malleable & Grey Iron Mg, Co.
184 Chase Street, Milwaukee, Wis,

THERMO-PILES
1% Volts 14 Amperes
For Hlesotrolytic Analyais, Charging Storage

Batteries, Driving Small Motors, Eto, No
chemiosls, ne smell. $3.00 EACH.

WALSH'S SONS & CO., 261 Washington St., Newark, N.J. l

¥ COOR BROS. ¥

Reversible Gasoline
Marine Motors

LEAD THEM ALL
14, 8, 5. 8 10 and 16 H. P. SEND FOR OATALOGUE

3¢ PEKIN, ILL., - = U.S.A. ;*_

[KEROSENE OIL ENGINE

Stationary, Marine, Portable. Send for catalog
Int'l Power Vehicle Co., 351 Dearborn St., Chicago

SPROCKETS

AND EQUALIZING GEARS

IN BTOCK OR TO ORDER

i Standard makes of Chain on hand.
- Prompt delivery.,..Catalogos free,

CULLMAN WHEEL O0., I} Dunning 5t., Chicago
=

IMPORTED IMITATION

DEDION SPARK PLUGS 40 cent
JUST NOW = each

THE MOTOR CAR SUPPLYCO.
1427 Michigan Awve., Chicago, 111.
I—

TALKS ABOUT SPACR TELEG-
RAPHY.

MARCONI

Willlam Marconi has glven out the following
statement: “We  should have our traosatlaotie
service from Glace Bay, Nova Secotla, to Poldhu,
England, operating om a commencial basis about the
first of this month. At the present time our Instruo-
ments  are Installed on 60 occean-golng  vessels,
but of these only two have the long-distance insiro-
ments that operate up to 2300 and 2400 miles. The
other long-distanee =tz of Iinstruments will shortly

be installed.

“So far we have pald lMitle attentlon to the land
gorviee, although we are operating for the English
uavy department a service from Englond te Gibral-

tar, the messages possing over a greater part of
Bpain, Something may alzo be  done with land
service In Canada for the Dominfon government.

Durlng the balance of this year our thme will be
gqulte fully occupled with Imprevements in onr Glace
Bay statlon, and not untll we are perfectly sure of
our abllity to malntaln this service effectively and
continwously on a commerciol scale will it be thrown
open to the pablie,™

e -

SELF-RELEASING FLOAT FOR FISH LINE.

A well-known English angler gives the following
directions for making a self-releasing float for fish
lines:

Take a float whose stem extends a half-inch, more
or less, above the cork body, all that 18 necessary
Is to cut o quarter-inch scetion off a robber tube
of a slze thnt will fit the stemm snugly, then after
the line §s mon through the ring at bottom of stem,

simply tuck a loop of it under the
,/ tube sectlon, Striking a fish will

,*3"‘ j-j" release the float, or playing the for-
& 0w mer surely will, whercupon the Aoat
:o' L glides down the line to the snell

b or the sinker, and its purpose Is
aecomplished, The facllity with

(_ which the float may e released can
he regulated by uslng a longer sec-

A tion of tublng and by pusbing the
folded line further through the lat-

s ler By cutting a groove aronml

| / the top of the stem and taking o

(1 turn around this with the line after

TJ the latter I8 pushed throngh the tube,

a non-resisting deviee may be hind at

will, althongh this would not*withstand the strain of
landing n large fi=sh without teaving the rubher tuh-
Ing. Btill another method may b cmployed: Pall
the looped line entirely through the robber tubing
and pass over the top of stem, then draw one end
nntil the line passzes around the stem but = merely
held by the rubber. Tenzion will  release the

. finat.

el ——————————

ANEWEST METHOD OF ROBBING THE MAIL

It s next to Impos=ible to pilfer a lotter from
one of Tnele Sam's mail boxes, but some promising
voung thieves In Mionecgota hit upon a plan of dolng
it whirh wonld have succeeded admirably had not
an approaching patrolman frightencd them awav., In
thelr exeltement the boys forgot to take thelr pllfer-
ing apparatus, which consisted of a fine large grass-
hopper let down into the box by a  string. The
grasghopper would eateh hold of o letter with  hix
claws and hang on while the bovs drew him throogh
the op ning and secured the letter. Then they let
him down for another catech.
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GAS ENGINES FOR GERMAN WAR SHIPS.

The German wsavy officials are giving close study
to the posslbilitics of gas engines for propelling
wil ships. It i% reported that the admiealty is
having a rather large vessel fitted out therewlth for
the purpose of making experlments. A disenssion on
the subject attracted unusval attentlon at a session
of the German Boclety of Naval Architects,

The chief paper was read by Engineen Capitaine,
of Frankfort-ou-the-Maln, who predicted that gas
will displace the present steam engine as well as
the turbines. According to the engineer's caleuln-
tlons, the present muchine utilizes only twelve to
fourteen per cent of the coal's energy, whereas gas
engines utilize twenty-six per cent.

The speaker deseribed an Inventlon of his own,
whirh he copiously Ilustrated by models ond magie
lantern pletures, whereby he proved that gas con
be sucerssfully adapted to drlving marine engines,
The Thorneyerofts, English marvine engineers, are
now bullding a vessel to be fitted with a 600 horse-
power gas engline,

- e
- -

CLOCK TO RUN 2010 YEARS.

A cloek which will run for
Invented by Rlchard Strutt, son of Lord Rayleligh.
The motive power is a small plece of gold-leaf
which is electrified by means of a very small quan-
tity of radium salt. It bends away from the
metal substance and keeps moving under this fnflu-
ence until It touches the side of the contalulng
vessel, At the moment of contact it loses its elec-
trienl charge and then springs back and 18 agaln
eleetrified, and the process repeated. Sie Willlam
Ramsay conslders that this may be made Into a
very reliable time-piece at an expense of ahont
£1,00010,

20000 wears has been

=
DISCOVERY OF PROCESS FOR MAKING HARD
RUBBER.

There was once n machinlst named George, who
workisd at the bench and was always more Interested
in hearing the quitting time whistle blow than in
any other event of the day, savs Locomotive Eogl-
neering. One day the first yell of the whistle found
him with hls hammer In the air, and being alarmed
lest he should make even part ‘of a stroke beyond
working hours, he permitted the hammer to fall
and it broke a bottle containing a certaln chemical
which happened to be on his bench and the chemical
ran over a sheet of rubber that alse was on the
bench, To wipe up the mass after the whistle had
blown was not the way George did bmsiness, so he
went home. In the morning when he examined
the rubber that had seaked all night In the chemical
hi found that it was as hard as a ploece of board.

Hene now came In the worldly wisdom of this
machinigt. Instead of cleaning up his vise hench,
throwing the spollt rabber and broken ehemieal hot-
tle into the robbish hox withont thinking anvthing
more about the mizhap, George reflected that the
change In the consistency of the rubber was duoe to
the chemieal that had been anolnting It all night.
Then  the question occurred, Wonld hard rubber
have any value as an industrial product? The seeret
of how to make hard rubber was earefully guarded,
a company was formed to put articles made from
it upon the market and the discoverer Is now n
multi-millionalre.

P

If “Chief BElectrician,” who omitted the name of
his town and state in asking about the megnetizing
of a eertaln steel bar, will send ns his foll address
we ghall be glad to glve him the desired information.
We learn the charge for the work desired Is abont
two dollars.

MOTOR CYCLES
and ENGINES

ALSD CASTING AND FRAME
PARTS.

W. Horruan Moros Womss

1251 N, Halsted S, Chicago

13 H. P. Bike Motor, $7.50

GASTINGS WITH DRAWINGS, Latest Model

Wenlae bavs them In 2 1.2 1. P,
For fuller Information addnes

Burcka Mig. & Supply Company,
St. Paul, Minnesata

HlllT[lH GY[II.E AT SMALL GOST

By nusing one of oor Attachable Out-
ta, THORDUGHLY PRACTICAL.
In UHF FOUK YEA
plete line of Motors, Oastings and
Accessories for Bievele, Automobile
Marine or Btationary.
Hend stammp Tor Un

STEFFEY MFG. CO.
Brown and Pnenock Sts., Philadelphia, Pa.

EB. Alsoa com-
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PREMIUM LIST

Fully Illustrated
Is Now Ready

BOOKS FOR MECHANICS,
ELECTRICIANS, ENGINEERS
SHOP TOOLS OF ALL KINDS
SPORTING GOODS, WATCHES, ETC.

Something for everybody given for
subscribers.

oneé Or moreé new

ADDEESS =

Popular Mechanics
JOURNAL BUILDING, ¥ CHICAGO

=

ECLIPSE POCKET AMMETER

For General Battery Testing. 0to 20 Ampares

Flezihle cord pttashed ased costect lwrhm-hhhh
DRAWN HACK INTO CASE, when carried n

t.. Tan ba usel hll"rpﬂb-
Tor Adte oee

PRICE $5.00

ELDREDGE ELECTRIC MFG. CO.
227 Main Street, Bpringfield, Mass

of watch and very light w
thon, Purtlcularly desl
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LETTERING

A neat huuhlai;,hnow ready, containe
many good things for studen

By Ed. E. Sheasgreen in “Minneapolls Times. "

Hank Tulits was just giving the finlshing touches
tr the 301 hefore leaving time when he was ap
approached by a very well dregsed gentlemen, all out
of breath from horrying from the H, & N, train fo
Ko. 12 of the B, & 1. Z.

“What tlme wlll you get to The Forks? asked
the gentleman hurriedly.

“About an hour late," answered the englneor, tup-
ping the bowl of hiz pipe on the dreive whesl,

“Why, vou will leave here only about that late,
anid as this train has only three rogolar stops fo
mnke you should get there on time” argued he
grutieman,

“Yoeu, we conld, bot bad, opem, wet weather this
fall an’ o far this winter bas put the track on the
. slow board an' we're Dot to make hetter'n runnin’
time, Borry, slr, buot it's orders,” slowly spoke
Hank.

“Here, read this message! My little three-year-old
girl Is not expected to live., I've got to get to The
Forks on time, so as to make the Chicago connec-
tions nnd be home ln the morning—Christmas morn-
Ing—Christmas worning. This 18 a case of life and
death, I will give yoo $100 If you get me there on
time,” pleaded the desperate man,

“Oue handred dellars! Why, man, my Jobl go
iip In smoke; they'd cot my suspenders 'noa wink
c—3vg, I'd be canned ag soon a2 we got fo The Forks.
Bay, mister, did you say that little kid was three
I oyears old? Mine s three vears old tonight. Bhe's
‘ i Christmasg eve girl, an’ hns pot blue eyes an® gald

ta

PRICE, 25 CENTS

DRAFTSMEN, Rreusr=crs.
need oor new book on dimensions of
Pipe, Fittings and Valves

N0 BOOE LIEE IT
FLEXIBLE CLOTH BACKS, 50 CENTS.

HAVE YOU S8EEN A OOPY OF

THE DRAFTSMAN?

It is m neat monthlil mm:lm on DEAFTING
nme Btudy

$L.00 PEE YEAR. 4 MONTHS TRIAL, 25¢.
or the Magazine and “Lettering" for $1.00

ADDERESH

THE DRAFTSMAN, Cleveland, O.

corls, teo,"” said Hank, reading the message.

“8o has mine, and she, too, was born three vears
| ago tonight—atd, engineer, I love her. Bay that
voyon will make The Forks on thme and the bhundred

Is yours."
“an' you bet I love my little kid, mister,” sald
Hank, “an' in a cosge like this I'd make The Forks

p 0 P U LA R | on time if T lost forty jobs"
Dell Troe, the conductor, come over with a eclear-

auee card and orders to mest No, 91, the local, at
MECHANICS Emby and an exira at Hadley, After reading them
te his englncer be sald, “Rewember, old man, oot

one minute better than runnipg time today.”
“Bay, Dell, if 1 get to goln’ foo fast, don™t you pull

the alr on me. I'm goln’ fn on tlme! This maw's
little three-year-old girl is dyin’ an® I'm goin’ to get
him to her as fast ng Nancy can turn "em: =0 don't

stop me—It"s my job au' not yours that'll be lost.”
Dell tried to remonstrate, but ne, Hank bad his
mind made np—and when that partieular engineer
S 128 PAGES .. made up hls mind tlhnt he wonld pInly_ h;llwuutlld
play If 1t cost his life. Dell kpew it who

204 ILLUSTRATIONS were aequalnted with Hank kuew it
They left just one hour late, and from the start
rell and the anxlous passenger knew thelr engineer
had meant what he sald. The schedule of No. 12
Eas Wa s Hard Thi“ was twenty-five miles an hour, but they were soon
y y touching a forty-mile gait—Hank taking advantage

of every siretch of good track.

- l The coaches plunged and pocked frightfully. Every-
hody wae tossed abont in a reckless manner. On the

BD““d in Gl{}th - = $|_O~ﬂ 1 engine Bud Wells went throngh all the movements

of an acrobat In trying to gulde each scoop of coal
Paper CD\"GI’E » = = = ,50 to the fire-box door. Haunk beld to the throttle

with one hand and to the arm rest with the other
SENT POSTPAID ON RECEIPT OF PRICE and raleed himself from the seat with every wild
plonge of the 381, Bhe would raise to the right,
then to the left, and throw herself, wlth all her
heavy welght. to the track ngain, while mud and

“ALer, ueeEed from the tiea and roadbed, shot op
POPULAR MECHANICS water, squecued. (r od, shot up

and over machinery and ecoaches ontil,

P T had traveled ten miles, they were coated heavily
Journal B"“Idmg Chk‘!u' Hiinois frem truck to roof. They passed a section crew

| (Coutinued on page 172.)




SCHNEIDER.—Care and Handling of Electric Plants, $1.00
BOOKS DAHLSTROM.—Fireman's Guide to thc Cﬂre of
c - == Boilers o v .50
oo Eleotricity. Mo- - NORRIE.—Induction Coils and Coil Maklng fur AII

Purposes - .
CROMWELL.—Easy Lettering for Draftsmen - - .50
JUST OUT. The most complete set of Wiring dia-
grams and circuits yet published. Limp Cloth, 50c.
How to Tell the Time in any part of the world at a
glance, a colored movable model, price 25 cents.
Written In plain lang-

Writen In plain lang SPON @ CHAMBERLAIN
trated. $1.00 pstpaid. PUBLISHERS OF TECHNICAL BOOKS
7.000 COPIES SOLD Dept. PM, Liberty Bldg., New York

chanica and other
subjects. Send for
price llst FREE.

HOW TO RUN EN-
GINES AND BOILERS
by E. P. Watson,

Novelties Made to Order ‘“eiemeine.,

turn work out cheaply. Write us—
we'll show you how to place your invention on the market and make money

11-21 SO. JEFFERSON ST,
CHICAGO RIFLE MANUEAGTURING GO.. cmicaco |

L

LOUISIANA PURCHASE EXPOSITION awarded the
Grand Prize to Windmills,

Grand Prize to Fairbanks-Morse Portable Gasoline EDE:'L
Gold Medal to Fairbanks-Morse Vertical Gasnline
Gold Medal to Fairbanks-Morse Horizontal Gasoline ne.

Gold Medal to Fairbanks-Morse Marine Gasoline Engine.

DEPT. 449.A FairbanKs-Morse Co_, Monroe St., Chicago, IIL

Gentlemen: Please send {llustrated catalogue and prices; I may possibly be in the market for the items chéoked,

,,,,,,,, Eclipse Windmill gal. Tank . . . _ft. Tower
_____________________ FairbanKs-Morse Gasoline Engine and

............................... Fairbanls-Morse Gasoline Engine and D¥ynamo.
Youra truly,
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ARITHMETIC

SELF TAUGHT

Do pot despair because through
neglect you have forgotten what
you once learned about arith-
metic. Prof. Spangenberg's New
Method requires no teacher.

Will be sent prepaid on receipt of
Best book ever published.

I SPANGENBERGS
PRACTICAL
ARITHMETIC
Self Tauoht

228 pages.
55 cents in stamps.

GEO. A. ZELLER,, Pub,

Established 1870
23 4th Street, §t. Louis, Mo.

Wanted—-Agents Everywhere.
= e —

ELEGRAPH

-
T Telegraphers’ Penmanship and Typewriting
COMBINED IN ONE TUITION
Weo are anable to meet the demands of the raliroads for our |
graduates. Fositlons guaranteed to all our students. BSend
for catalog.
The Chicagoe Rallway & Commercial Institute
87 Washington St., Chleago, 111.

A School
Within Itself

Bpace will not permit our telling
you all ubout this book, but botter
atill, wea Hlvﬁiﬂu nchance to exnm ine
it for yourself by onr offar to refund
money if book is not satisfactory
Ep-nn examination. Uader this offer

S -:t&pim have been sold and pald
for, and out of this number we have
reflunded for only 2 copies, Thers
gré nincteen chapters, carrying you
from the fundamental principles of
electricity through, the art to the
finighed dynamo and chapter devoted
to the electric antomobile and hat-
teries. Uontains a dictionary defining
1,500 words.,

4th Edition.  Price, $2.00 dellvered.
CLEVELAND ARMATURE WORKS: Cleveland, Ohie

elegraply

taught thoronghly. Institution established 1874

Endorsed by officials Rallroads and 'W. U, Tel, Co.  Posltlons se-
cured. Eptirve cost, tuitlon (telegraphy and typewriting, board
and room, 6 Mos. course, §89. Can be reduced. Home
nstractlon also given. Catalogue W free.

Dodge's Institute of Telegraphy, - - Valparaiso, Ind.

YOU MAY

b e become a practical engineer by studying the

Fount YOUNG ENGINEER'S GUIDE

Houng
s & Revised nnd enlarged to 26 pages. Illostra-
tlona, Covers the entire subject of care,

| Enogneers

Buide management, operation, repairing, engineer's
I",.----._—."" license, et rice mailed, leather, §1.25;
T cloth #1. Endorsed by leading eagloeers

evarywhors.

J.V.ROHAN, = Box 20, RAGINE, WS.
STUDENTS NEED

" DRAWING Sfuveyrs seen

25¢ for 4 months—Cleveland, Ohio

YI

(Contloued from page 170),
at Hazel riding. The men ran for the right-of-way
feuces as they saw the track sinking in front of the
wildly coming train. Even to the fences reached the
mod and water, while the track behind the tealn
looked like a sunke,

At Emby, the first telegraph station, the loeal
crew did the same as the section men. They ran
for the feoces and the operntor swore ever after-

ward that the whole right gide of the engine and
traln was off the rail and in the alr when It passed
the depot.

At Clas=sen the order Doard was out. Hank was
hot all over the moment bhe saw It and before the
traln came to a dend stop he was chasing Dell Into
the office. The agent handed this message o Dell:

"Ts Englneer Tullis erazy? Answer at once. A, B
Hank wrote the answer: *“No, I'm not erazy.
Tulits,” *“Bay, operator, got any more orders for

us?" sghonted Hank

“No, only your message. ‘A, B I8 hostlle to think
¥on are bustin® hizs slow orders,” answered the op-
erator. At the laust word the engineer grabbed the
clearance ¢ard and ran for the engine. Dell heard
bim eall, “Cowme on, cap, I'm goin'."”

Now, to nek a dispateher and disregard hiz s=low
otders, to grab clearances without knowing positive-
Iy that thers wers no more orders, to leave town
withont the proper signal from the condoetor, and
to rum at such reckless speed over sauch bad track
wasd more than Dell could stand. But the train was
moving ond he had just time to cateh the last open
vestibule,  When Hauk saw his “Cap'n™ safely on
he yanked the throitle open and with a mighty
bound the 31 responded,  Dell would bave pulled
the alr, but he remembersd that 1 was Hank's job
and not his.  Trustivg that the dizspatcher would
not turn any traln loose aotll Tulits had been caught
for snre, he sut down in one of the seats and robhed
his foce wilh hils hands,

Twenty mihw more and Hadley came in sight.
Here they met the extra, just pulling In on the
siding, and were to take coal and water. Agaln the
order board confronted them. Dell, white with rage,
brought thiz message to Hoank: “Codr Troe and
Engr. Tulits. Why o yon persist in disregardineg
my slow orlers? Call at my office on your arrival,
A. B."

Hank coolly penciled this underneath “A. B.'s"
message: Wil bust all roles and  slow orders.
Caze of life and death, Don't bother any more.
Tulits,” and followed to the depot to find out more
abont orders, where he agnin grabbed the elearanes
card, ran to his engine amd was under way. He
was looking more determined than ever as he =aid
ta Wells:  “Might as well be ditehed for a mogul
as a peannt roaster. I'm fired any way, but ir
nothing happens, even if I have to bust the whole
time eard an' the econstitution of the United States,
I'll get that man to his Chicagoe traln on time, Yes,
I'm fired all right.” He Ughted his pipe as a sort
of econsolation.

Thirty miles more of rocklng and plunging and
beptlem of mud and water with no let up. At Ecken
Hank expected to again be stopped and questioned
by the dispatcher, but the board was “in" and with
a bang they rushed by the depot, over the cross-
ings and on to the last twenty-five miles of the ron.
The digpateher had evidently thonght Hank crazy,
but on getting hiz message from Hadley decided to
give him clear safling, which was taken advantage
of. Ecken was the last telegraph office on  the
braoch, and now Hank more than turped things
loose, In almost ns many minutes ag theére were
miles did he make The Forks, dyopping down Sal-
mots hill ke n demon. With a long pull at the
chime whigtie, he let every one koow that No. 12
was coming and would be there on time,

At the depot were the superintendent, the master

mechanic and the chief dispatcher—all there to dis-
charge the engineer. Nancy stopped in the traino
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ghed with her nose to the bunting post. In an In-
stant the officials were in the cab and Hank heard
from their own lips that he was discharged—fired—
canned!

“Couldn’t help it; "twas a case of life an' death,”
he =aid, as he got down on the left slde of his
engine and uervounsly felt all the bearings., As he
stepped to the right side he met face to face the
man for whose sake he had lost his job.

“Bay, mister, I-I-I'm flred! I got you hers on
time. There's your train, an' I hope you'll find that
kid of yours allve—but I-I-I'm fired though,” he
stuttered,

The officlals saw this stranger hand Hank a purse
and with it a smnll white card, and heard bim =say,
“If they won't put you back to work when you
ghow them this card, let me Enow., God bless you,
Tulits, and may you have a merry Christmas" and
with a bhearty hand shake he ran across the plat-
forms and boarded the Chicago train,

Hank looked nt the purse anmd then at the eard

Lowest Prices

for musical goods of the right guality. We
ie!l only the very best ﬂ;‘rﬂden, the onl
ind you can afford to buy if you expec
satisfactory results. 18
np to §50.00 iz onr
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$
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i 1. Iu ulr
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to 86,00 elsewheore.
Wao handle every-
i thing Iin musical
fnod% and will glad-
! ly send our inter-
aeting cawsloguse to
Bny {na-nm-n who can
posslbly nse a musi-
eal instrument of
any kind. Ask for Musical Instrument Catalogue.
Montgomery Ward & Co.,
Michigan Ave., Madison and Washington Sts., Chicago

Engineering {fiiet |

Oomplete and short Thoroughly equipped engineer-
iﬂ.‘lﬁgﬂ. Bhop work m_the baﬂgl nning. EBhort
courses in Bteam and Ilﬂiﬁlctri.m] Enngrln& Ex nsea low,
Accomm odatiens ibe best Bebool il year. ¥ amter any T

slptrionl coursel.  Band
HIGHLAND FPARK COLLEGE, DesMoines, Lu.

Air Brush for Art Work

WE ARE MAKING THE STANDARD.

The best in nee for ugglriun color by a jet of alr.
Enables you to do better work in less time.
F in every complete studio. QOircular frea.

WERITE TO-DAY

Air Brush Mfg. Co.,

127 NASSALST. ROCKFORD, HLL., L. 5. A
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Drawins Table
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Weight

down by freight.
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The Hetterschied Mig, Wks.

317 8. Dvivision St.

=
in n dreamy sort of way and muttersd: “One hun- |
dred dollars an’ a white card for my jobl Guess I |

an easy mark sure enough. Poor starter for
year's Christmas.” He turned the card over,
right =ide up, and read:

WHE
next
then

A, N. CAZZLER,

Chicago,
Director

H. & N.and B. & 1. Z Rys. Ilinols.

The next day after Christmas, when Hank was
getting ready to leave The Forks with No 11, the
office boy handed him a letter from Mr. Cazzler,
gayving In part:

“Raby allve and improving. Here Is a small shin
plaster for the sore spots on your body from that
fierce pide of yours day before yesterday.” and the
roogh old engineer had just time to wipe away a
tear and hide the mew hundred dollar check lo bis

wallet, when Dell called out, “Bo-o-0-ard!”

Colusbis We. 1 GRAND RAPIDS, MICH.

NOTICE

TO LOCAL SUBSCRIPTION REPRESENTA-
TIVES OF

PopruLAR MECHANICS &3

You are expected to keep
track of your subscribers
and secure their renewal
and forward same to the
home office not later than
the first of the month in
which the subscription ex-
pires. Failing to do this we
will then notify the sub-
scriber direct from this
office, but will recommend
he hand the renewal to
you to be forwarded & &3

Popular Mechanics
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Patents, Metal Specialties, Novelties, Tin and Aluminum Boxes

We make them all and anything in the metal line---Punches and Dies---Special
Tools and Machinery---Bcxes of special design and patterns; also experimental
work at reasonable rates. All work guaranteed.

GREENLEAF & BACON, : : 42 and 44 Michigan Street : : Chicago, lIl

BUBIER’S

POPULAR ELECTRICIAN

THE ONLY AMATEUR ELECTRICAL PAPER IN
U;S. SCIENTIFIC BUT NOT TECHNICAL.
EDITED BY EXPERT ELECTRICIANS.
musl DePT. 3 LYnnN, Mass, 3 Yeams, $1

W, ZIMMERMAN | " THE THINNEST WATCH MADE.
PATENT-LAW, PATENTS, i the world 15 menutactured in. Bngland and sells

TRADE MARKS, LABELS ETC. for $5 up to $25. They are claimed to be perfect

1000 TRIBUNE BUILDING
TELS., CENTRAL-4985 and AUTOMATIC-3984

ATENTS

valnu.hlﬂ Book on Patents FREF Tells hiow to secars
them at low cost, Him toeell a Patent and What to
Invent for FProfit. Gives Mechanical Movements ine
valuabla to Inventors,  Full of Money-Making Fatent Informa-
tlon. hF“ H QOB FREE to all who write.

& BROCK, Patent Attys.. 918 F. Street, Washington, D. C.
:qt_:gw YORK OFFICE. 288 Broadway, New York City
Secured or No Fee |
GuideBook Free ‘

Tells more abgut Patents than any boolk published
Willson & Co., 860 ¥ Bt. K. W., Washingten, D.

MODELS:SUPPLIES]

Send for Ilustrated Catalog of Appliance for Models B
J. WEINERT & CO., 134 Pierce Avenue, Chicago 8

NAME PLATES, TRADE MARKS

| Actual Size of Thinnest Watch
Made

timekeopers, notwithstandlng the extremely delleate
construction of the works necessary to be contalned
| in so thin a ease. The actual thickness of the watch
and casge 15 only three-glzteenths of zu inch,

Tr-n!: ME""FR("(}RI} i ..

B e ]

ﬂtCALCﬂMAmA TRANSFERS.
 NAME PLATES.TRADE MARKS AND ORNAMENTS
%, QF&LEQLEHTEH.&NS!LHHIHD:}W SIGNS.

it L B T S T LT S

TREANSFERE WINDOW SIGNS r i
; One of our readers asked where he could secure
the book on artificial rabber, “Cellulose,” by Dr

Borgeh, It can be had of Messrs. Henry Carey.

MODELS ctcaco mooeL works B UL LR

|75-181 E MADISON ST, CRICAGO, ILL. The Alaska season for 1904 Iz closed and her gold

WHITE FOR CATALOGUE production is estimated as follows: Klondyke, §11,-
ESTABLISHED 1867 T P LR Ll 000,000, Nome, $10,000,000; Tanana, $2,000.000; all
other dlstricts 38,000,000, Total, $26,000,000.

CATALOGUE FREE TO hHY ADDRESS P ]

WE MANUFACTURE ||| e onets o e 3
o — 7

Metal Bpecialties, Dies, Tools, Metal Stampings of HUDELS AH]] GEARS E I pasd

all kinds, Borew Machine Work, Novelties, ete. Eo

Estimates cheerfully given. Send drawing or modals. iy o ﬁ,{
Metal Specialty Mfg. Co., r !'.ﬂ ‘ {g@ @M E W
18-24 W. Randolph St., Chicago UNION MODEL WORKS, 101 8. Glork Street, m "
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WE MANUFACTURE

STAPLE GOODS AND SPECIALTIES

IN CAST BRASS

AND SHEET METAL

Estimates Furnished from Models or Blue Prints

Correspondence Solicited

FROST MANUFACTURING COMPANY

37-53 SOUTH PLEASANT ST. :

PATENT

: : : :

KENOSHA, WIS.

Valuabl d Salable Patents Secured.
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Value Free

SHEPHERD @ PARHER, PATENT LAWYERS
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rtant patents. “ma an axmnl-uar in the U. B-'P'a

ition
tent Officeto enter

this flrm

210 meur. Building . . WASHINGTON, D. C.

WELL INSTEAD OF ICE
FOR REFRIGERATOR.

It may be a little out of
gpeason just now to tell how
things may he ecooled, but
anyway It won't hurt to re-
cinll the hot days that were
and get ready for more later
an, The Intest substitaute for
fee In places where It is not
easily obtained, or I= quite
expensive, s to lower the
“refrigerator’” luoto a well,
The box econtalng scoveral
shelves, reached by swinging
doors, and s lowered amd
rafzed by means of a whod-
lags, ‘The cage or box s
kept In position by two guide
rods, and the eover In the
well is lifted when the lee-
box comes up, and returns to
posltlon when It iz  again
lowered, The pump takes a
Combined Well :ldestep when the refrigerva-
and Refrigerator 01 = Installed.
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!l‘.‘l'!l.M.. PLAMN wlll be Tully n:plalnil How we cut and
earpet inany shape to it any room our binding guality guar-
aF pay after rocelved terms, guick delivery, color stheme,
tthe tht charges, all will be explained to ¥ou. Cut this ad
out and send tous or on & postal card say, “Bend me your Free
Carpet Catalogne,” and you will get_all t-hlu frea, -.nd you will
our most

and most a0 e, WRITE "?m"t

Dies and Stamping

-=TO O RDER - -
SPECIAL HACHINERY, MODELS

- EXPERIMENTAL WORK
DROP FORGING DIES. AND DROP FORGINGS

Hardware Specialties, ete., Man{d to
Order. Send Samples or Drawings for

Estimaies. Write for Ouk Booklet.

THE GLOBE MACHINE @ STAMPING

973 Hamilton 8t,, - Cleveland, Ohio

Send three one=cent stamps for §=color
PICTUREQFLINCOLN PARH BRIDGE

W. L. STEBBINGS

Civil and Consulting Engineer
LICENSED ARCHITECT

Monadnock Block, = = - Chicago
Tel. Harrison 1104 Cable Address **Stebblngs' Directory Code
ALL METAL

+ADD TO+
YOUR SUCCES.S ;

Bave lime now wasfed in adding
long eolumus by wsiag

THE LOCKE ADDER.

It minimizes time, expense and drudgery of
business defails, Adds, subiracts, multipliea
nnd divides, Capmeity, 099,902 009, Cannot maka
a mistnka, One of the fastest pdding machines
made, Ko compliented mochanlsm to get out of
order; Do éxpert repalr man's bills to pay ; no breaks to
oanss delay nnd inconvenience. Heady tonssany time,
any plage, Bimple,light, handy. Size, 4x10% inchea.
All metal. Prilee, &5.00, propaid in U 8. Send
for HnFL;Ill.-ﬂ.lll'l'h booklict. Agents wanfed.

C. E. LOCKE MFG. C0.
ag 'Pra.lnut. Bireet, Kensett, ln-wl..

BEuy

i | _m-gu-

Adder to

T
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ELECTRIC RAILWAYS| |

Dynamos Motors : Gas Engines

and Parta.
nd for Catalogne

alm Dut!

Hndn
ician,

| Qouets Workl
t.h.ln: for mﬂmnfeur Tloc

The CARLISLE & FINCH CO.,

A light when v{-um‘mtit. Ko chemicals, oll, smoke op
odor. Indo Army and Navy, and all Detective
Dep't's. Bend nr #1. uﬁand we will ghip flashlightcom-

lete immediatel £ paid. Other Specials: Elecirie

otors, #1.50 and 1 Eonn.p‘.- Electrie Top, 75 and Lhe
ostage. Shocking Machine, #1.00rand 200 postage. Write
or onr book No. 6 of Electrical Goods. 1T°8 FREE.
J. ANDRAE & Box¥s Co., 403 W, Water 5t., Milwankee, Wis,

The World's Headguarters for

ELECTRIC NOVELTIES and SUPPLIES

If 1t's Electrie We Have It—We Undersell All

X mas Tree Lamps & Battery §3.00
Fan Motors, # ﬁ t?
Rntt{‘ﬂ’ Table La 'u
Hattery Hanging
Talephone, nmnpl#t.u.
Electrio Door Hells.
Electrio {"mrrlu'a Lam
00 Medicoal Blttrer!ﬂ,
1'3 Belt, with Huspauﬂ:l‘l

Hattanr%l
Bicyels El-uct-riu tlu
S

ot
Necktie Lighta,
BEND FOR NEW CAT., JUST uu‘r

23 Eleciric Hand Lantern. Agents Wanted:
OHIO ELECTRIC WORKS, .'. Cleveland, Ohio

=
E.
8355

i e 50155 B 1518 50
ERERERRERES

SPECIAL DOLLAR ELECTRIC BARGAINS
[hmmrmetum.... We keep all Elsotrie
Sﬁlﬂrﬁﬂ- L I Hﬂvﬂllﬂ.

v Motor. ... ... Bend for catalogue,
e Electric Novelty Co.

*  Shocker . . . . . 16 E. Market
*  Induction Goll. . . . INDIANAPOLIS IND.

His Own_Toy Maker
Btenm En:lnaa.m? hm" “ %

mi

M icrosco El t 1-n Ta]
g u ¥ r winn

T, ta, from umbont turlnchuul'l-
ar: lim Kites, Balloons, Masks, W

SHORT STORY FOR BOYS,

Mra. Elsmere has inherited ap unghaken belief
in the superiority of wood for cooking purposes
and has had frequent recourse to a row of tumble
down houses some three blocks from her fashion-
able South 8Side residence to secure the services of
colored wood choppers. On her last trip she falled
to find any men avalluble, says the Awmerlean Arti-
gan, She waz, however, eagerly and quite gram-
matically accosted by a foorteen-year-old colored
boy as follows: *“Were yon looklng for some one to
chop your wood, Mrs., Elsmere?'

He was promptly engaged for the afterncon and
from 1 p. om, to 6 p. m. the sound of an axe could
Le heard in the Elsmeres barn.

When the youthful Inborer appeared for his pay,
the lady feeling in a liberal mood offered him 50
conts, considering thot handsome wages for a lad
of his age.

“Beg pardon, Mrs. Elsmere, but my charges are
20 rents nn hour, making $1.25."

“One dollar and twenty-five centz? What are

von talking about, ehild? Why, your father and
the other men In your block only charge 15 cents
un hoore."

“I know that, and If I didn't work any harder

than they do, I wouldn't have the nerve to charge
even 15 cents. I want you to see how much I
chopped. If I havew't done over twice as much In
an afternoon as my father ever did, you needn’t pay
me anything. If I have chopped over twice as much
as the men do, aln't I really cheaper at 256 cents
than they ave at 15 cents?’
The pile “made good™ and so did Mrs. Elsmere.

e
A FABLE.

Once there was a Man who had a valuable Wife.
Bhe was Kind and Gentle and wounld stand without
Hitehing, 8She was trained to not 81t up for Him
and she had no Relatlves nearer than a Seventh
Corzin who Uved In New Zealind, Now, this Wile

wins taken 11 and the Man wus sore distressed
thereat.
dn the next Office to this Man was another Aan

who was a Bachelor, eogaged In the manufacturing
business, and at his Factory was a Bteam Boller of
great Horsepower and consequent Intrinsic Worth.
Now, this boller was after the mauner of Boflers
ont of Kilter one day and the Engineer adjured the
man to send for a Machinist to Prescribe for the

i boller’s Allments.

Both of thesze gentlemen at one and the same

| time selzed the telephone and called up, the one a

Doctor of Medleine and the other a Doctor of Steam
Boilers. The Telephone Girl, after making the con-
nection, by that strange instinet of telephone girls
to do the Wrong Thing., changed the wires and the
astonished husband received the following advice
from the Machinist:

“Pound hen on the sides until you loose the
Sealeg and then Flush her out with the garden
hose,"

The manufacturer in the meantime was equally
ghocked to hear the olly volee of the lady's physieian
advige the following for the case of the boller;

Bmf'ﬁ" Biilts, F.qﬁn':ﬂwﬂ:p'ﬁxpmﬁﬂﬁ “Administer two graing of Quinine and apply Hot
:Lnudaa::d mp’h.?fﬁ:‘ﬂﬁ%,#&g Cloths to the parts affected.”
t“?‘n% hu%]ganslﬁimjb& E_it:a%:um Thia sl i }Iﬂrlﬂ.t i -
5 — n't our wires cross
Western Specialty Co, M8 %, Risootsia s St. Paal, Minn, When advertlsing don’t get ¥
- _ﬂ
THE RELIABLE T
o ber at might; if wish to find an article yoo hav®
T?nﬁﬂh’hﬁ“rﬁuﬂ-ﬂd‘m amli"gl-:dla . l:-uuh E]nm lﬂnrk 'Ltrnets, nat “‘press the button’
and yon have an !mu.nt brilllant !mt 1l give eight thousand flashes, or huﬂhthrﬂi
months with right usage. Blpemdvatn buy and to operatel Inutnah:la to physicians, or
minors and ttors who f' dark nﬁ]m whasth:nr nthur form of light s dangerous.
Batterieannd bulbs easily detached a
#1.00—Complete—§1.00 ° Fostage prepaid. Im:rlhttmﬂnmu Extra bulbs 350

Write for prices in quantities and complete catalog. Agents wanted. HOWARD ELECTRICAL NOVELTY OO., 183 Laka St.

.Ehlﬂll'ﬂ-




z
g
E
E
Ea
=
:
i

HERE T IS D e g

Hes thonsands of flashes for thonsands of nses.
Tho handiest light you ever nsed. Ta nlways ready,
A push on the button gives a bright flash, may
ured in a cellar full ﬁm or lighted in keg

= powder without dange r. i
g A Dollar Bill Brings it by Return Mail
o
®  Pocket Flashiight with speclal (lnish and lens, =«  $1.28 £ ;
Extra Batteries  Me. Elee, Bicvelo Lamps $.50 y E
Extra Bulb 85c.  Elec, Bearf Pln W
C H.nrlriv: lF]uhlt I-.t m Eilec, Night Clock Eﬂl — £l -1
6 |Elec. Candle .50 1 ' il [V Wo have a -
Elec, mlﬂmgﬁmen 00 Eloc, Yacht Search e & il Wbl et 8. -
Elee, Carringe L a 6.0 Light 5.00 ! i, ] ‘ 1l all kinds of [
-] H!.Rht Lllhl und ntch Btand ﬁ o _‘ : J L E]{'r'tri.l i Iff': ads and ;'.nln. Turnish ’
2 Our Galaloao of Ineresting Hoctrial Noveltes FRE = DR DI B E
# NORTH SHORE ELECTRIC WORHKS, Dept. &L, - - Henilworth, I11. 2
Em““““m““mmmt\“l'l\Imulm““mmmmlﬁnlllﬁntlm“m

ELECTRIC _}TOTOR 7_5(: [ HOOK REVIEWS,

<o e P g o A e o MECHANICS, MOLECULAR PHYSICS AND

cntalognegand see if you can buy an electrioc HEAT, Twelve Weeks' College Course. By Robert
motor with Zinch armstors, wronght iron

Yindrows Millikan, Asslstant Professor of Physics in

fleid magnet, pulley, etc., for T8 cents, k- a ol ¥
lnﬂlndpmbliﬂ.lﬁmuti - the University of Chicago, Svo. Cloth, 242 pages.
CATALOG FRER INuatrated. List price £1.50; mailing price £1.60.

solls, small sleotris P h“m’lﬂ f"r”%m%‘dfﬁﬂ‘ Glun & Company, Publishers, Boston,
Send 10 osnty for 10 *mﬂ“ﬁfﬂrﬂwﬂi making 8 This hook iz designed to take the place of o class-

Artesian Electric Co. ?41‘ Aﬂﬂlﬂ.l‘lﬁ\"&. Chll.‘l_gﬂ room text-book and a laboratory manual. It is bullt
up about a number of well-.chosen experiments aml
teaches a few facts thoroughly rather than present-
Ing n great amonnt of materinl. The book ls a con-
tinuous course, the logieal sequence of the chapters
being carefully followed out

WIRE AND WIRELESS TELEGRAPHY. By

+; Edmund B. Moore, Cloth $1L00; paper 50 cents, E.
made; l‘hul ] ost d ’
mr:ﬂmngm. It::f:’n;sﬂ:ii.;rsimplyprmﬂl:hm B. Moore, Springfeld, Vt. A little book of tech-
Lol E—‘w ‘H.clm-.. ""Eﬁk:mm nical information desceribing the history of the clee-

| trle telegraph from Its birth to the present time.
- The apparatus ewmployed in wireless telegraphy s
carefully explained and the advantnges of its use
upon the ocean are discussed. Many ilustrations
and wirlng diagraoms making plain the diferent sys-
tems are given also. In all, a very oeat and inter-
i11 teach one new ooln trick estlng lttle volume on a thoroughly modern topie.

one new card trick for 20 cts. or either |

E’jﬁ“?ﬁmﬁ.‘fﬂ;“ﬂh ook of Cand ov Lot ANNUAL REPORT OF THE SMITHSONIAN
& £ catalog of 240 tricks free with order, Learn & INSTITUTION.—The annuil report of the board of
o B gty ﬂ;ﬁ“ﬁiﬁ%ﬁmgﬂ = regents of the Smithsonian Institutlon, Washington,
'ﬂ‘lagis,, 221-z Webster Ave.; ﬂn:mm,m.mom_ D, C., coutainsg, In addition to the usnal report of

the business of the institution, a good number of

valpable papers In the general appendix. The fol-
lowing may be mentioned: *'Progress of Afr S8hips,"
by Major B. Baden-Powell: “Acrinl Navigation,” ©O.
Chanute; Graham Bell’'s Tetrahedral Kites; “HRadl-
om,” by B Curie; “Radlum,” J. J. Thomson; *The
N-Rays,” by M. Blondlot and C. G. Abbott; “Mod-
ern Views on Matter,” by Sir Oliver Lodge; “The -
Electrle Furnace,” by J. Wright; *“The Marien-
folde-Zozzen High-8peed Electrie Rallway Trials”™
by Alfred Gradenwitz.

{ ELECTRIC MOTOR &

COUNTER SHAFTING

The most practical, use.

ful, instructive electri-

cal npr!lam made. Blze, 114

xixTig inches. Works p-erfwﬂy

Qutlit complete, ready for nse,
&. (. Bend for cata-

logus No, & full of

electrieal B,

4. Andras Bani o,
¢ 478 West Water Si.,
lll--.-hu.,"’llmnl-.

ELEMENTS OF DIFFERENTIAL AND INTE-
GRAL CALCULUS with Applications. By Willlam
Anthony Granville, Instruetor in Mathematics in
the ShefMeld Sclentific School, Yale Universlty. Bvo.

- = somi-flexible eloth, Tlustrated, List price, $2.50;
M a g 1€ T‘l' 1cC K c ar d .. {Continued on page 178.)

ot M man omice A yiatals o gas
w a UBIOna L
QV ﬂmﬁ%ht! El’:rldum. blacks to reds, ete , “THE MYSTIC” ELECTRIC
Tna ransformations are ;}grm;urﬂgﬁgf:} S“elﬂ Pacnﬂdtus;a nﬁﬁ:}'ﬁ
P 1:. lﬂ Cemn i nt to any ress
and our B B““:“ “‘*1 Send for free cnml 6

.A FAY MARTIN (‘ a
Wuhm Bpecialty Gn.,E. Minnehaha St.. St. Panl, Mion. | 1650 N, Clark Street L‘hlcn.m:- 1ll. Dept.
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ELECTRICITY
BOOK FREE

Profusely Illustrated With Photos From
Life. Write For It To-day.

This aplendid book 18 complled from the best anthorities
in the world. Ezxplalos how electricity as supplled by Inex-
pensive batteries cures Rhuumﬂtlnm. ﬂflpannln, Insom-
:11;, L"Tl.r EDM Kignﬁ 'E.mu o and

ases duoe to poor circulation.

Explains how to enjoy the famous electric baths and beauly
and health massage st home at littls cost.

oerve affections and

This book also ista the Iatest improved Batteries (Prices, $1.905
{0 §11.35) whicn we send prepaid, and allow 10 days free trial.

DETROIT MEDICAL BATTERY CO.,
139 Walker Block, Detroit, Mich.
Weite fo-day for our Free Book.

Cnmmun Red Clover

Cures Cancer, Eczema, Enlt-:ﬁ'.hnnm. Rheu-
matism and all other Blood Diseases

How many people realize the true value of
our common red clover? 1t is the best blood
purifier known., Tho sof prominent
ple have been cured of cancer, rheumatism,
constipation, ar:amu-. 1::. and hlmd di m
by its nsa. Bend you

s, 116c Lakes de Bld: hl.c’l‘!iwn ﬂd
thn.'r will mail he-ﬁ a f'ul

Olover Blossom Extract, a history of

his cancer and testi S S
. ﬁ?ﬂu B o, PN ] fiate i e
-:.:t pedham's Clover. It is the best blood

UPTURE/

Oiird-paps book frea deseribes the
in \I:Ee n:h_m rrh;tthl:lt:ﬁth %;]ntu . for t&a rali'l'ef
ard core of Ra by ¥ OWE nt.aru 0
tos from life and contains new and va ug.h'ie
information. Greatest trial offer ever mades
:;1' jrm_'pr firm. You will be interested. Write
W
DENCE & MERY, 160 Mory Bloek, Toledo, O.

\'IIJNDEHFIIL STOVE MakER"
R e

:&trﬂm. :‘l-.lr‘olm ““-.II-

ngt also m‘ﬂ s
' t.m“ur Attah -] uicl dirt.

sshes—no conl bills or drodgery—
chu safe fusl, 16e to 3 a wesk
lhwh fuornish fusl-gas for mllu:
for amall family. Easily o ted—
ahanlotaly II.fHH mizes, $6and up,
Wrlte—Un n!_ FREE and ﬂud-.l
Prluu. AGENTSE WANTED—&40
“1 ﬂl.l inuraddrul o

i
WORLD MF@. 00., 5790

The First Monday

From ** The Entirely New Cynic’s Calendar ™
Copyright, Paul Elder and Company, 5an Francisco

malling price, 250, Ginn & Co., Boston, This s a
standard text-book especially designed for the use
of students In colleges and englneering schools.
Some of its special features are a collection of ele-
mentary formulas from Algebra, Geometry, Trigo-
nometry, and Apalytie Geometry, and a large nom-
bor of exa=plegs under each topic by way of [llns-
teatlon. There are about 250 fgures which have
been prepared at a great expense in goch a manner
that they are surpassed by no other text book on
the Caleonlus in the English langnage,

A MODERN BATTLESHIP. Encyclopedie X-Ray
Engraving, Numbered and Named. Slze 28x44 lu.
Heavy plate paper, 50 cents; eodition de luxe, linen
on streteher, $5.00. The Derry-Collard Company,
268 and 257 Broadway, New York.

This is a highly Instructive and most interesting
chart. A modern battleship with guns, turrets,
ammunition stores, boilers. engines, wireless tele-
graph, hospital—everything that enters Into the big
levinthans that cost the Government from £35,000,000
to  $8,000,000 each, numbered and correspondingly
nnmbered and named below. Not only that, but
drawn to a scale so accurately that one obtalns
a correct ecstimate of the =ize of each part In rela
tion to the others and can measure for himself. It is
safe to say that that one could learn more about a
battleshlp from this chart In an hour than he could
in a carefn! perusal of a book on thesubject.

THE AMERICAN WELL WORKS, of Aurora,
INl.,, have just issued their general manufactuorer’s
catalog, a neat litile volnme replete with Interest-
ing deseriptive matter and illustrations in thelr line,
together with up-to-date prices. The book also con-
taing many valuable takles and some usefol hydraw-
lie Information.

Murdook's ltom Cycle. 178]
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A $1.00 PAIR

¥ &

1% FALLING HAIR wo

B anlEs ABSOLUTELY

CURED

There 15 but one wiay to tell the reason
baldness and falling halr, and thar is b

a tnbcroscopic examination of the hair itseif,
The particular disease with which your
scalp s affliceed must be known before e
tan be intelligently trested. The use of
dandruff cures and lair tonles, without
knowing the speclf- cause of your disease,
Is like taklng medicine without knowing
what wou are trying tocure. Beanda few
fallen 1i-lllrl fromn your combings, to Prof.
J« H. Austin, the celebrated Bacterlologlst,
who will send you nhsoluiely free a diagno-
8is of your case, n booklet on care of the

hair and lp, and a sample box of the
l'tl!l]r-.’-.-'_ hich hewill prepare specially for
You. Enclose s postage and write to-day.

H. AUSTIN

ROF. J.
x Trh-untrﬁ Bldg., Chicago,

175 Mo Vicker's

You Can BUILD IT YOURSELF

We tell you how to do it, show views of
machines
from sutisfled customers in our new bool
“How to Make and Save Money with Incubators and
Brooders.” Full of good things. In-
valusble to the beginner. You save
half the cost of your Inenbator.
None haten hetter.  Get the Book
and know for yourself,

CHANNON, SNOW & CO., Dept. 198, Quincy, Il

Are You a Lover of

Good Tea and Coffee

= THE
VLRSS Rl GREATAMERICAN i
m&m 1]1]’“:"?” = T p‘l‘i:aw Year
ragn tha IIII.M-
only delicious, but Froposition
more appetizing and to persons getting

A

up clubs or sendi
Company

ra of 60 an
upwards.

r while, as we intend to use nnimuﬂ-ur efforta

nutritions than any
other tea and
on the market,

It is worth E’Dn
to increase the nnmber of customers
a next two months,

h
Tlmumrappiuumu readers of Popular Mochanles
Write us at once—to-day—to
HH..GA.BL.
Great American Tea Co.,
31 & 33 Vesey 5t., P. 0. Box 280, New York

and Musleal Compositions. We

ROYALTY PAID 2 Musica] Compostic
oW PIONEER PUB. CO.,
SONG-POEMS 627 BPALTIMORE BLDG.

Chieago, I1L

ullt &t home and many letters |

TRAZE WAAN

7

1 FREE

TO TRY

If you have

RHEUMATISM

Send your name today and get this
Remarkable Cure by Return Mail.

To those who answor this advertisoment at once
will be sent free to try a pair of the Celebrated
Magle Foot Drafts, the great Michican discovery
which iz eurlng all kinds of Rhenmatism, Incloding
even some of the worst chronfe caoses in the state,
These Drafts are worn on the feet (without the
least inconvenience), but they core Rheumatism In
every part of the body, by absorbing the poisonous
uric acid aod other  fmpurities  from the Dlood
through the great foot pores. Don't think that be-
cause this remedy Is simple and cheap It waon't
cure. IT WILL, and already thousands have writ-
ten us that it HAS cored them. It will eore YOu.
Send ns your pame today and give the Drafts a
trial. If you are satisfied with the benefit recelved
from them, then send uz one dollar If not, keep
your moncy. YOU DECIDE. A splendid new hook-
let on Rheumatism, illustrated with colored plates,
ronies frec with the Deafrs.  Write today to Mnagic
Foot Deaft Co., 151 Oliver Blig., Jackson, Mich.
Send no money, only your nome.

You canne pagsihly enjoy Shooting—the King of
Outdonr Sports-— unless properly equipped. There
18 only one way of belng &u-@ to have the right
nrmE.  Secnre & wesapon with a Record.
The “STEVENS" will sult your requirements in
Every rartlonlnr, and has forty years of experiencs
and achieveiment back of i1,

We manufacinre & evmplete and varled line of:

Rifles, Pistols, Shotguns

Ask vour dealer and insist on the
HTEVENS, If you cannot obtain them
lot us know and we will ship direct, Ex-
press prepaid npon receiot of price. .

188 page HNustrated catilog relative to
our produoots, firearmes, nocessories, hints
on shooting, ete., meiled for 4 conts in
Send for elever

stamps to cover postage.
little rifle puzzle. .. . . .

J. STEVENS ARMS @ TOOL CO.,,

40 Muin Street
CHICOPEE FALLS, Mass., U.8. A,

..iifIIJFIIFHHHIIIIIIII'IIIIIIL'I!I?I-'III|.|f||1I.I|l|.IHEIFIi-!'IIHIII;"HHI.'I‘IIHIIFIIIHII:’IIIIIHIFIIi.‘lf;




TOU CANNOT “MARE BRICHS WITHOUT STRAW"
BUT YOU CAN SECURE ANY OF THESE

High Grade Tools

Without Money
oot |

]

The following carefully selected list of fools Includes those which every mechanic needs,
and which everyone who engages in mechanical work as a recreation will greatly desire to

POSSess,

We have selected a well-known brand, the excellence of which for quality and accur-

acy is bevond criticism. They are all from the celebrated works of the L.S. Starrett Company,

manufacturers of fine mechanical tools.

Every tool in these list= can be easily earned by secur-

ing a small club of new yearly subscribers to Popular Mechanics;

ANY TOOL IN THIS LIST
FOR ONE NEW SUBSCRIBER

Retall

Price.
No. 303 4-in. Spring Tempered Rule.............% .45
No. 408 4-in. Beveled Edge Bule. ............... AS
No. 330 4-in. Narrow Hook Rule................ A5
No. 301 Spring Tempered Center Gage.........-. AB
No, 450 Folding Pocket Rule in case. . ... ........ S0
%o, 1835 Nickel Plated Pocket Level............. AH)

ANY TOOL IN THIS LIST
FOR TWO NEW SUBSCRIBERS

No. 303 Spring Tempered Rule, 8-ln............ 1.08
No. 403 Beveled Edge Rule, 9 in................ 1.00
No. 420 Hook Rule, 6 In. . venaes.. 104
No. 21 ‘Thin Stralght Try Equlrn. ! Iu . 109
No, 125 Adjustable Caliper Gage, 2%-In,........ 1.00
No. 1898 Prodractor . ... ... cccinncrneccsaancnns 1.040
No. 40 Berew Plich Gage.........coce000ma0000 1.00
N0.172 Thickness GRE® ........:cc0es:000se2208 1.0
No. 87 Mercory Flumb Iob. . 1.00
No. 148 Adjustable Hack ﬁnw Frumt n.nd Bla.da 1.00
No. 104 Speed Indicator ...........ccocivivnvens 1.00¢
One Dozen No. 118 Asst, Nall Sets; in case ..... 116

ANY TOOL IN THIS LIST
FOR THREE NAMES EACH
ANY TOOL IN LIST 1 AND LIST 2, OR,

No. 405 Patent Draftsman’s Seale, 12 In........ §1.50
No. 580 Steel Stralght Edge, 18 in.............. -1.80
No. 11 12-in. Combination Square.. ............. £.00
Wo. 60 6-in. Heliable Try Sguare............... 1.26

No. 425 Slide Caliper Rule, & Im. ................
No. 15 3-In. Universal Bevel... .. e eseaaeaaaa s 1.50
No. 0 Screw Piteh Gage. ... ....oovrvisisnnnsns 1.50
No. 38 or 37 6-in. Lock Jolnt Transfer Calipers. 1.50
No. 186 Drill and Steel Wire Gage. ....coveun.. 1.50
No.132 6-Im. Level ... ... ....ciiiivnnnnnnnnns 1.50

TOOLS IN THIS LIST

FOR FIVE NAMES EACH
ANY TOOL IN LIST 2 AND LIST 8, OR

No. 580 24-In. Btraight Edge..... vena e B240
No. 310 Steel Tape in Leather Cm. Eﬂ in ....... 4.00
No. 9 12-in. Combination Square Set.......... 4.00
No. 33 Hardened BSteel Combination Squares,
Drop Forged ..........c00i000000000s .00

No. 20 41-in. Hardened Edge Solid Steel Square 8.50
No. 25 4-in. Caliper Square with Adjuutnhluﬂcraw 4.00

No. 668 Locomotive Guide Liner.. ; A
No. 067 New Universal Surface Gm. 13 In. veens S0
No. 97 12-in. Improved Level for Testing Shafting 2.50
No. 197 12-in. Electrician’s Level Non- e, 3.50
No. 163 24-in. Draughtsmen’'s T. Sqguare......... 3050

TOOLS IN THIS LIST
FOR TEN NAMES EACH
AXY TOOL IN LIST 1 AND LIST 5, OR,
No. 3 1-in, Micrometer in Case ...............56.50

No. 1153 1-In, Micrometer In Case. .....cccovenrne. .50
No. 2 2-in. Micrometer In Case. . ....oconvenneee .25
No. 124 B. Inside Micrometer...... e 0.25

¥Wo. 360 Universal BHevel Protractor..............
No. 106 TUnlversal Dial Test Indicator with Tool

Any tool in the Starrett Catalog desired, and not given above, will

be given as a premium for a club.

L] -
L] L

For particulars address

POPULAR MECHANICS : :

Journal Building : : CHICAGO
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PEANUTS and
POP CORN

A BUSINESS
THAT PAYS

Mashines are earnlng
from 836 to §688 per
weak, OCatalog Free,

5. DUNBAR & CO.

I8 & 20 No. Desplaines 5t.
CHICAGO

Bend for

ENAMELED
LETTERS

oo

GED.
STEERE,

260
Clark
Street,

Chicago

a8 wood, and will lllt fox ada wlth aimple
lnd E: Lo 3 naim t-m!s Fmoi&m i]:‘:d

Mdhr

orld at your command.
EBvarything for l.ll trades at wholesale prices.
13 We qarr]l' both tha muﬂlum ﬁu‘l the very best
L es.  Ask for 600 Cata-
Eﬂua. Froo to any rasu-.

{1 Montgomery Ward & co-
Michigzan Ave., Madison and Washington Sts.,Ghicago

TO PROVE that Daus'’ *Tip Top™is
the best and simplest device for mak-
\ lng 100 coples from ped-wrilten
and 50 coples from typewritien ori-
ginal, we will ship complete dupli-
cator, cap slze, withont deposit
1;;'14-? {10} dnr:}:rlll.

'ce J7 .0 less i,
discountof 834 %, or 55 net
THE FELIX 5, K. DATS DUPLICATOR CO.

Daus Building, 111 John St., New York City

I =
RUBBER ‘i
to manufacture.

We sell outfits for
| I A M making them
S“E§- from $25 up.
BEND FOR PARTICULARSH
WM. A. 'l'ﬂ'llcm v CﬂHP&H’Y. Inc.

188A Monroe St., Chicago, Ill.

| -

The
Overland
Limited

California

the most luxurious train in the world,
leaves Chicago B:00 p. m. daily. Less
than three days to San Francisco,
Magnificent equipment.  Electric lighted
throughout.

GHE BEJST of EVERYTHING

Two other fast trains leave Chicago 10
a.m. and 11:35 p. m. daily, with through
service to San Francisco, Los Angeles
and Portland via the

Chicago & North-Western,
Union Pacific and
Southern Pacific Railways

All agents sell tickets via
this route.
Illustrated booklels on
application to
W. B. KNISKERN,
CHICAGO, ILL.
or E. L. LOMAX,
OMAHA, NEB.

oLlG

[ INDUSTRIES

ARE

OFFERED
LOCATIONS

WITH

Satisfactory Inducements
I Favorable Freight Rates
Good Labor -Conditions
Healthful Communities

ON THE LINES OF

THE ILLINOIS CENTRAL R. R.

AND THE

YALIOOD & MISSISSIPPI VALLEY R. R.

For full Information and descriptlve pamphlet, address

J. C. CLAIR

Industrial Commissioner
Chicago, Il

1 Park Row, -
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vwWant” and “For Sale” Ada, 2 eents per
word, payable in advance, Replies may
sent to a number, cars Popular Mechani
and will be forwarded prompily witho
extra charge.

e

“SHOP NOTES'—Cloth §1, paper covers GO cents.
Popular Mechanlca,

AUTOMOBILES.

ONE ORIENT MOTOR BUCKBOARD, Iatest
model, vsed about three weeks, perfect conditlon. 1
have no longer use for an antomobile, Price $125.040

f. 0. b. Bhreveport. R. C. Bradley, Shreveport, La,

AUTOMOBILE GEAR to exchange for anything
useful; worth £150. A, P. G, 10 8 Wall 5t, Colum-
bus, Ohlo,

FTOR SALE—A new Mobile Steamer nt half price.
Addressg C. H. Benford, Shenandoeah, Iowa.

AERMOBILE—Capital Wanted to Dwevelop., Ttl-
liver a powerful natural foree that takes the place
of gas and the aeroplane for uplift and revolutionizes
balloon aAnd airship constroction. Action wholly
mechanical.
into lta equivalent of uplift and propulsion. No gas
bag, no ulk to evertax the motor, Bmall and eom-
pact in form, simple and Inexpensive in constroction.
Belongs in the class of true Invention, not a work-
shop mountaln bringlng forth a mouse after hard
Inbor, Can take care of iteelf In the wind, rise and
deseend at will and malntaln  any  deslred  level,
Force employed well known and can be developed
to practically unlimited extent by simple deviees
and can be directed by a single lever to execunte
with precigion every movement required for suecesss
ful pir flight. Address Box 47, Winchester, Tenn,

FOR SALE.

FOR SALE—Two gasoline launches one 33 ft.,
7 ft. beam, 12 h. p. jump spark eoglne, with eabin.
Will sell for 3500 spot cash. The other & 24 ft. Tl
ft. beam, 6 h. p. Milamns gray englone, sell for $275,
or hoth for £700.
P. E. Vaninwigen, 62 Front 8t., Newburgh, N. Y.

FOR BALE—The best ear mover on earth. Good
opening for agenis as slde lne. Wrlte us for cir-
cular, explalning the Badger Car Mover. Price §5

f. 0. b Appletun. Western Bpeclalty Co., Apple-
ton, Wis.

FOR SALE—Incandescent ‘battery lamps from
1% to 220 volts and candle power from % to 100;
400 each and base 10e. Disconnt given on dozen

lots, Smith Bros' Electrle Supply House, 563 W,
Van Buren 25t., Chieago.
FOR SALE-—Mechanical-Eleetrical scholarsnip

(correspondence), Armonr Instlitote of Technology,
with 10 volumes reference Hbrary. BSBold at 365, will
take 245 cash, or #T.HY installments for books and

coursae, B, Bean, 14 Wisconsin 8t., Chleago.

FOR BALE—A No. 8 45-inch blower in first-clags
condltion. Manufactursed by the Champlion Blower

& Forge Co, of Lancaster, Pa. Eureka Foundry Co.,
_ Rochester, N. Y

FOR BALE—a course in electrie Ruwor and light-

Ing cheap. P. C. 8, Wm. Gunkel, Jr., 782 W. 12th
8t., Chicago.

FOR SBALE—One Davia Gasoline Engine, 22 H. P,
ag good as new, Priee 300.00. Oregon Self Feeder
Co., Oregon, Wis.

Every atom of motor energy converted |

FOR SALE—A specialty which pays manufac-
turer 100 per cent profit; can be made in almost auy
shop; patent has 14 years to run; will sell patent,
dies, and a good trade already establlshed. Owner
18 locaied on Pacific coast and does net wish to
nhnnFe regldence, Address 760, care Popular Me-
chanics,

FOR SALE, BARGAINS8—Foot Power Lathe,
twe speeds for wood, brass and Ivory turning, metal
boring: wlill turn four feet long bétween centers;
eleven-inch swing; fron head and foot Dbloek,
Labbetted boxes, wooden frame, metal runway
for foot block, two fron  rests, centers, face
plate; emery wheels for pollshing; used by gun-
smith for general repair work. Complete 320,00,
Foot power mortice machine, one entter, iron frame,
wooden spring, similar in general make to Barnes
and Seneca Falls Cos morticers; £15.00. Both
machines are in perfect working order and good
practical lools, Prices inclode eareful packing and
on board cars at Peorin. Apply to W. N. Fisher, 50
Blgelow 8t., Feoria, I

. FOR SALE—S8vccond-hapd § h.
engine, 805 Good as new.
Halsted 8t., Chicago,

FOR SALE—One Troy mangle, 16x75: one Cam-
bridge extractor, 20-lneh; one Kpodtson combined
¢, & C. ironer, 18-inch roil; one Empire combined
ghirt froner: one Hagen combined 8. & B. lroner,

alr-cooled auto
W. Hoffman, 1253 North

Bxd6-inch, Above machines In A 1 conditlon, at a
tare bargain, Address Spring City Laundry, Wauke-
gha, Wis.

TO EXCHANGE—For city property, a beautiful
farm of 88 acres with all kinds of buildings in good
repalr,  For particolars addrezs P, E, Vaninwegen,
No. B2 Front 5t, Newburgh, N, Y.

YOUNG MAN studying correspondence course
wiants situation in electrical shop 20 as to learn Elec-
trical Engineering. Had two years' experience as
machinist. 768, carse Popular Mechanles,

Write for further particnlars to

FOR BALE—BARGAINS.

Hamilton Corliss Engine, 20x42.
Vilter Corliss Engine, 12x30.
Erie City Automatic Engine, 106x24.
Buckeye Antomatic Engine, 14x16.
M. A, Geeen C. C. Automatic Engine, 13x12,
Watertown C. C. Automatic Engine, Dx1i.
Hturtevant C. C. Automatle Engine, Sx10,

L. D POLLARD, 48 8, Jefferson Bt

Chicago, Ils.

BUSINESS CHANCES.

WANTED—MECHANICAL PARTNER—I have
been engaged for the past year in manufacturing a
machine for which there is a very large and grow-
ing demand. The work s such that I deglre the
co-operation of some bright experlenced mechanie
io join me. Only a few hundred dollars required;
200 per cent profit in the buosiness, Address, 768,
care Popular Mechanies,

YOU GET BOMETHING of everlasting beneft
when yon order our business penmanship course,
Best published, TUsed In many schools. Complete
set of lessons for home practice, 50 cis.; with per-
sonal mall instruction, $1.00. Order now: stamps
taken. Rasmussen School of Penmanship, Globe
Bllg., 8t. Paul, Minn.

WANTED—Inventor of a number of coment arti-
c¢les would like to correspood with eapitalists deslre-
ing to start a factory mannfacturing posts, porch
plllars, ete, Address Box 443, Sturgls, Mich,

BE A MINE OWNER—Why not, when we can
gell you o mine from two hundred dollars and up-
wards. We have sold some of the largest mines in
Butte the last twenty-four years. Mines suitable
for working or stocking,. One of our bargains,
Twenty acres three miles from Butie In the rich
copper belt; has splendld showlng; ground patented.
Price only $2,000. Write for lst. Cobban Fealty
Company, Butte, Montana,
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BUSINESS CHANCES—CONTINUED.

MISCELLANEQUS.

FOR SALE—FOR ONE DOLLAR—SIir and
Brother Smith: I have been a factory steel worker
forty wears, and these are begt methods nsed by
expert simiths I have met. The New Treatise on
New Steels explaing all the new steels and tells
how to work them suceessfully. Also seventy-five
vew methods of forging and welding on machine
and plow work, making all difficult jobs easy, with
ten recclpts for making your own welding com-
pounds for welding the different kinds of steel solld
and no time wasted, You con make money mak-
ing and selling to blacksmiths some of these com-
pounds. Thermite welding fully explained; it welds
rallroad ralls in the twinkle of an eye; this Is very
vialnable to understand Also two hand-colored Tool
Tempering charts. Chart A explaing all annealing
aml hardenlng, Chart B explainsg both  scieotific
and plain tempering to a standard in oil, water or
tallow, showing true color each tool should be and
telling what it will stand. All the above for One
Dollar, and any one boying these and not satisfied I
will return his money free. Yours respectfully,

W. M. Taoy, 8ldney, Chio. Bamples free.

RE-SILVER OLD MIRRORS, at 10¢. PBrings
you $5.00. Ope agent made £7.80 with an outlay of
845c. We have 20 other Pracfleal Mouey-making
Methods for lady or gent agents. Prospectus and
ligt of
School, Francesville, Ind.

WANTED.

present students for stamp.  Hullinger's Art

CABH. OR WILL EXCHANGE for kodak or
guns, complete lessons “Metal Mining,” International
Correspondence  Schools; cost 563, Lessons on
“Cyanide Process;" cost $15. Blow pipe outfit: cost
$10. Complete drawing outfit; cost $10. Address
“Mining Engineer,” care Popular Mechanics.

.BRAINS FOR BALE—Do yon want a prospectis
written and f{llustrated for your new company or
syndicate? Do you waut one that will command at-
tentlon and sell shares? Do you need a catalogoe
or booklet that will not be thrown in the waste
hasket? If so write to Expert, care of Popular Ma-
chanics, Journal huoilding, Chicago.

WHEN YOTUT WANT anvthing and don't know
where to get It, write Popular Mechanies,

THE FRACTOMETER will Instantly solve all
problems lu addition or subtraction of fractions and
their decimal equivalents, BEwery person has need
for this wonderful invention, especially Draftsmen,
Engineers amid Mechanies. Price H0c postpaid, or
given free with a year's subseription to Popular
Mechanles at £1 per year. Popular Mechanies, Jour-
nal Bldg., Chieago, IlL

DEATH I8 sald to be pleasant when it takes place
by drowning; however, we do not belleve you want
to dle that way. “How to Swim" I8 the book that
will teach you how to swim, Contalus 100 illustra-
tlons; sent postpald for £1. Popular Mechanics,

WANTED—Young men to learn Telegraphy and
R. R. Accounting. Our graduates receive from
to §150 per month, Endorsed by all rallroads. Wrlte
for catalogue, Morse School of Telegraphy, Cincin-
cl:l;llll, 0., Elmira, N. Y., La Crosse, “’I;a., Atlanta,
.

ONE YEAR'S SUBSCRIPTION to Popular Me-
chanies to anyone sending me “Automobile,"” Oet.
1n).  Mrs, C. F. MacDermot, Hotel Touraine, Bos-
ton, Mass.

WANTED—"Auntomobile,” Oet. 1900, back num-
hers  “Motor Vehicle Review®™ 1002, “Motor Age”
1O00-1901,  Write to Mrs. C. F. MacDermot, Hotel
Touraine, Boston, Mass,

HELP WANTED.

ONE MECHANIC In every shop to- earn good
money. Address ‘Money,” care Popular Mechanles,

WANTED-—Machinists having abillty and tact, to
teach partly ?Iflf'rll'lll.‘t‘il men ways to get the best
regults from drilllng, milling, turning and other tools,

BINDERB—WIII
sues.  Bent postpald on
dress Popular Mechanles.

hold Popular Mechanies 12 Is-
receipt of 500 cents. Ad-

IF YOU WISH to buy anything or have some-
thing manufactured and don’t know where to get It,
write FPopular Mechanicz, Journal Bldg., Chicago.

A capable man will have steady employment at from |

F20.00 to 330.00 weekly., Address omas B, Jelery
&

Co., Kenosha, Wis.

FARM PROPERTY.

FOR BALE—Illinols farm: 323 acres: black rich

bottom land; clay subsoll; all can be plowed; no bet- '

ter corn land In the state; good buildings; fenced and
crosged with Page woven wire; rural free delivery;
long distanee telephone; good gravel roads to city of
2600 population. Home market for all farm pro-
ducts. Borden's Condensed Milk Factory. The

price pald for milk for past six months, $4.50 per

Good school and creamery one-half mile
If sold
Address,

10y 1bs.
from farm—~& miles porthwest of Chicago.
quick will take £80 per acre. Part cash.

76 Popular Mechanles.

PATENTS

——

ente.

GAS BALLOONS bought, sold, made; any slze.
Carl E. Myers, Supt. Aeronautical Dept., 8t. Louis,
Mo, Exposition. Address, with stamp, Balloon
Farm, Fraukfort, N, Y.

Five years subzeription for three dollars. Popular
Mechanies Co. make this offer. A great many peo-
ple are taking advantage of it. It's open to you also,

WPIZE-TT"—TIFf you want to obiain the best pos-
gible results from your Phonograph youn must use

Tiz-It, the npew All-Metal-Ball-Aud-Socket-S8wivel-
Joint =ound improving Horn Connection. Fits all
Edison machines and new style Columbia. Priee 60

Send for clreular. Addreess J. W, Kreiling
Company, 833 North 40th Ave., Chicago.

HOW TO BRAZE CAST IRON. Send 25¢ to

EB. G. Rayvmond, Puayallup, Wash.

MAKE SMOKELESS POWDER at 10¢. Guar-
anteed: full instructions for 22204, Smokeless Pow-

der Co.,, Francesville, Ind,

A MOVING-PICTURE MACHINE. 400-fi. mov-
ing pleture film, a stereopticon, 150 slides, o 12x12
ft. screen, and a ealeinm light outtt, including gas
tank amd gaz making apparatus, Tsed but very
little. Cost $250. Will exchange for automoblls,
motoreyele or engine Inthe, Addregs 205, care Popn-
lar Mechanles.

We have them and two stamps will bring price and
clrealar,  Steam engines and bollers any slge, and
for any serviee. Lathes and gasoline engines.
Balineville Model & Machine Works, Salineville, O.

PATENTE SECURED through Popular Mechanics
Patent Bureaun promptly. Charges reasonable. If
o have a new jdea or invention write us regarding
t. We will answer promptly and fully without

charge. Address Popular Mechanles Patent Bureau. |

RE-INK YOUR OLD TYPEWRITER RIBEON
at a cost of 2¢, Big money for agents. I Instruct
you and guarantees yon soccess  for §3.00. It is
waorth $20.00 to agents and $10.00 to stenographers.
L. C. Hullluger, Fraocesville, Ind,



The quickest way to
double your money is
the best investment,
ifit*s safe and sure. A
satisfied person with
experience, to whom
you may refer, is one
way to be sure that
it's safe and quick.

TO MAKE MONEY
TO MAKE IT QUICKLY
THAT'S THE POINT
Let us show you by
evidence that

MILLS

New Amusement
MACHINES
Are MONEY MAKERS

—and will pay for
themselves II;.!mu
fivedaystofiveweeks
OUR NEW PLAN INSURES SUCCESS!

BOOKLET Mo. 2 TELLS ALL ABOUT IT

MILLS NOVELTY COMPANY
1123 So. Jefferson Street = - CHICAGO

DOUBLE
YOUR
MONEY

DOUBLE
YOUR
MONEY

L1 "
9 600D-BY, MY LADY-LOVE:
= HEDELIA, Narajo, himg W aher, Fllawaibs, Holy
e Oty Anoss, BGood 014 Ms. Dosley . Go
m - ‘ Way Back and Bit Down, Just Nax i Door, I've Gok
Ll .?ﬂh'k!m,mllmh?.uﬂth Arnheuser
= Bush, Always in ths Way, Uudar the Bambeo Tres,
I'm Waarlng My Heri Away for Tou, 5 LATEST
mlﬂaj:ﬂﬂiﬂ' tlma , coon, somle, love, war,
- “.mﬁﬂﬂ%ﬁdmw.&ﬂfﬂ
CHAIN AND CHARM. 1 eante; ¥ loks e

STAR MUSIC CO. CHICAGO.

WATCHED THE HENS

Then used them. Slems, the German
Poultry Specialist, uses the hen in his

Natural Hen Incubator.

Nature's own way, heninstinct, hen worl,
Cuts high prices. 200 sggp heichar cosis
s Buti838, Agents wanted. Write him to-day.

- Catalog with 2hc. llce formuls free

Nataral Hen Ine. Co., B« 27, Columbus, Nebrasks

4 $100,000 offered Tor one ine
mﬂu1 $5,500 for another.
| Book * to Obtain a Pateat™
and *What tolavent™ sent free. Send
rongh aketch for free report as to
patentability,. We advertise your
patent for sale at our expense.
CHANDLEE & CHANDLEE, Pateat Attorneve

918 F Street, Washington, . G

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

WRITE POPULAR MECHANICS

FIGHTING ROOSTERS

Mystify and amuse your
frionds, Thess are two gen-

S

= This i» & Gennlae Gold-Lald Engraved Wateh
donubile hunting case, stem-wind and stam-
gt and fitted with high-grade ruby
& jeweled movemsnt. Sead your name,

PO, yod Express Office address and
we will send yom the Watoh, Watch-
Ghain and Gharm G. 0. D, 86.50
and express charges, Examine be-
fore payine expross agent a cent. If
G représented, pay 95 50 and express
charges and it's yours, Write if you
deslre Ladies' or Oants” size. Address

SAFE JEWELRY CO., Depl. 114, CHICAGD.

uine game roosiers with
feathers, they fighdé o a
finish, apd are always ready
to fight, Tho secret of thelr
movements is only known ta
the operator, Willlast a life-
time. 1l per palr, 3 for Zic,
Postpaid and our big bargain catalogue free. Address

W. H. MILLER SUPPLY CO.. 739 E. 4th Street, 51. Paul, Minn.

BE YOUR OWN BOSS

MANY MAEKE §2,000 A YEAR

You have the same chance, Btart a Mail Order Pusiness at home.

We tell you how. Money coming in daily. Enormous profits.

Everything furnished, Write at once for our “'‘Btarter’” and FREE
partionlara.

P. M. Erueger Co., 155 Washington 8t., Chicago, 111

BIG MONEY!

Can now be made In cartain gtocks by anyone with &
capltal of 85 to $10 A month. Weare in position to
glve you the only rallable lnslde informstlon. ‘Write

.',!
UNION SECURITY CO.
401 Gaff Bldg. CHICAGO, TLL.

10 men in each state to travel, tack algns
and distribute ssmples and clreulars of

A our ﬁnl:u'-du, Balary 15,00 per month, §3.00
per day for expenses,

BEUVHLMAN €O, Dept. E, Atlas Block, CHICAGO

DO YOU
Desire an even and
syatematic tempera-
ture in your office or
home T
¥Yon can have it by installing
our Electric :
It Is automatie in ite oper-

ation

Write for illustrated Booklet
Champion Elect-le
Heat Kegulator Co.

704 N. Main St., Elkhart, Ind.

CO-OPERATION|

Ia the mystlo key to fortune, fame and hap-
piness. Weo hold the key, but cannot turn
it alope, Wa will share with you in the grestest money-
making co-operative business on earth. We are givin
away 2 0 shares of Treasury stock. Par value $1.
per share. a share can be bought for cash, l

There's 20 Shares for You

No more for anyone. We don't want your money, don't
send us & cent, just & postal card. Our plan is nnlike that of
the trosta who give milllons of shares to drones, ealled *pro-
molers.” We are giving ours to partners—energetic men
and women. This stock will pai la diridends and costs
you—just & little effort—that is all—fortune's knock 1s at |
your door, believe It or not, nayou pleass,

THE PEOPLE'S COMPANY
144 West Madison Street, Chicago




| Turned Out $301.27

worth of plating in 3 weeks, writes M. L. Bmith of Pa. (msed
&

amall gutfit). Rev. Geo, P, Orawford writes, made §7.00 firsy
day. J.q. 8, Mills, & farmer, writes, can easily make $5.00
day plating. Thos. Parker, school teacher 21 ¥ears, writes,
| made $8.850 profit one day, $9.35 another.” Plating
Business easily learnsd. We Teach Yom
Free—No Experlence Hequired. Every-
iy has imblewars, watches, jewelry and metal
snnd- o be pli'm‘: with Gold, Silver, Nickel ln-i
llm'l platlng.
No toy or humb

Ao et oo
: 7 thing nmum;'LETﬁ :'ll‘i‘ﬁ"'r {"ﬂ!ﬁ
I'arﬂ-u.l ney end O fer. Address,
L& Pltlln; orks, I}m::tmu, 0.

erh
F. Gray

HINTS TO INVENTORS.

We owe our civillzation to inventions: but for
the inventor we would still paddle in a canoe, chop
woml with a stone anx, and plow with a forked stick.
In fact, all onr conveniences and luxuries are due
to the inventor.

Nearly all the wealth of the world is due to fin-
ventlons, vet the jnventor has not had his just share
of this wealth, A patented invention which fills a
need of the people or of the manufacturing world 1s
a valuable property eapable of yielding large re-
turns if it Iz handled wisely and well; if it i3 brought
before the right people in the right manner. Right
here Is where the inventor ususlly mokes a mis-
take., The reader, no doubt, has either experienced
himself or has personal knowledge of an inventor
who has worked hard to produce an invention only
to see it enrich others while he recelved nothing.

To get a manufacturer to handle an invention is
a8 blg a job as inventing a complicated machine,
and is invariably harder for the Inventor to accom-
plish when proceeding single-handed.

Thera are two kimds of inventors, ecach necesamay
to the other; and the one Invents the device, and
the other invenis the method by which men will be
bronght to think favorably of it.

Manufacturers do not like to experiment. Those
with whom a rovalty contract would be wvaluable
prefer to confine their efforts to making and selling
only the goods that have been demonstrated in
active use to be valuable, both as to practical work-
ing of the device and its value as a seller, Right
here lies the misslon of the man who can reach the
proper manufacturer and the publie, either by spe-
clal facilitles or special fitness, or both, for new and
valuahle Inventlons do not introduce themselves;

those of the highest order of merit frequently have |

to be forced upon the market.

In thiz day of large factorles and strong compe-
tition, articles of manufacture must be made in
large quantitles, and frequently proper machinery
for making them must be sapplicd.

Very few Inventors have the facilities or the fit-
nesd to give a commercial value to their Inventlous.
Inventiong are often made by those whose occupa-
tion is outside of the business to which their iu-
ventlon pertaing, and the inventors are unable to
devote the rime necessary to market thelr Inven-
tions. If you have an ionventlon which you belleve
to’ be usefnl and marketable, wrlite to us and tell
ns about it and let us tell you what we think
about it. This will not cost ¥you a ecent, and you
will at leasgt get some valuable information. It will
cost yon nothiug to know what we believe can be
done with yoor Invention.

Write us to-day, not to-morrow.

POPULAR MEUCHANICS PATENT BUREAT,
Journal Building,
Chicago, Il

MAIL FREE!Z2:% 5
A thousasds of FREE
ol DookA, puotures, ¥, Buhge, ewbiry , trieks, medicins,
l prap, pends e u!-nnd.atp-pn AR, , glrous
| lueg and  spenrts” outfie Jrom Srma sl ever U, B, peadl [0cenis to
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Typewriter Emporium, 198 La Balle Bt.,

B A Good Printing Outfit for

T onls'g
Chicago
With it you can Frlmt your own cards, enve-

or mark linen., Consista of 3 fonts l 50.

rubber tvpe, ink pad, type holder and tweezars,
Prieo only 15 pmtpnld Our new eatnluu of
ewelry, novelties, ete., fres for the

DON'T MISS IT!
— W.H H.HH.I.EI.' SUPPLY (0., 738 E. 4ih St., St. Pacl, Minn.

|_nw PLUMBING BILLS

Get them by paving right pricea for sop-
plies. We sell

SUPPLIES AT WHOLESALE

Yon save 205 to 405 on every article. Highest
de poods l.nd line com pleta.

Eﬂ illuarrated catalog gives

all partieulara, Wrile for it

B. P. KAROL,
220 W. Harrlson Si., Chlicage,

\.

MEN EVERYWHERE

To learn how to make new and resllver
old mirrors. Immense profits in the
work and we guarantes you suceess, Wae
tell free of charge how to emboss, eteh,
foll, gold leaf, glid, frost and chip glass.
Send for particulars and start at once.

G. L. Patterson (& Co., Chicago, Ill.

This ELEGANT Watch $3.15

# Before you buy & watch sut thla
7 gyuur name snd address, and we 'llll- llﬂ-ﬂ b'.l' ll!'“-

for sxnmlnation & bandsomse gaj,fEH ﬁﬂﬂ

l: HAIN C. D.
hanting case besitifu Iy exgraved, stem ﬂnd:j
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MAKE MONEY

Giving moving picture entertainments.
GET OUR FREE CATALOGUE KO, 40

EUGENE CLINE @& CO.
10 E. I4th St., New York City 50 Dearborn St., Cnicago

ASTONISHING VALUE |

Berew Cutting Lathe, 10-in.
ft. bed, Hollow Spindle; Stea dy Rest
Oenters, Face Plate, Cuts Right and
Loft Threads 7 to 'IH.. Easy Hunning
Foot Motion, Accurate, Cheap.

Cud tut this milverilboment and ml 164k Cutsloguas
Froe, obherwise £h cents will be charged,

H. F. FRASSE C0., EHGHMSI.,N Y |

awing, 4 I
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AGENTS ARE COINING MONEY

A Sh-Cestury evelotion bn the art of lghting. Entlrely new, 100
oandle pow r, T honrs ine oeei.  Buperior vo electriclty or ped Emd
eha por than eoal ofl.  No truble te keep elean, ateolutely mle.  Sells
st mlght. Wealss smnufssture mbls lnmpe, wall Lampe, chandlelists,
& ginee nnid pire © Inmope.  Ageuts wanisd st onee.  Write for fres oabe-
logan amil prices.  We imamufesiors all klnds wnid grades of man les.

you by ham dlrect foen us we will save you dealers” profie.  Price
Bl Gl Fe(uaIL

Chicago Solar Light Co. Dept. O. Chicago




ARCHITECTURE BUILDING, PAINTING, ETC.

Bteel Bquare, Treatise of the Practical Uses of, by
Fred T. Hodgson, Architect. New and up-to-date.
Published May 1st, 1%03. Do not mistake thia edi-
tlon for the one publlshed over twenty years ago.
This is the latest practical work on the Bteel SBquare
and its uses published., It is thorough, accurate, clear
and eazlly understood. Confounding terms and phrases
have been religiously avoided where possible, and
everything In the book has been made so plain that
a boy twelve vears of age, possessing ordinary intelli-

Eence, can understand it from beginning to end.
Cloth, 2 wolumes, 660 pages, 500 illustrations, price
$2.00. Given for 3 subscriptions.

Hodgson's Modern Estimator and Contractor's Guoide,
for pricing all bullders' work, with many tables, rules
and useful memoranda, by Fred T. Hodgson. This
work contaln2 a concise explanation of the wvarious
methods of estimating bullders' work by the square,
by the cuble foot, by rough guantities, by accurate
quantities and other methods. The mason, the plas-
terer, the bricklayer, the carpenter,. the eéxcavalor,
the plumber and, in fact, the representative of every
trade that has anything to do with building will find
rules and methods glven In this volume for estimat-
ing the cost of work he is tendering for. Cloth bind-
ing, 300 pages, 200 lllustrations, price $1.50. Given
for 3 subscriptions.

Modern Carpeniry and Joinery, a practical man-
ual for carpenters and woodworkers generally,
by Fred T. Hodgson, Architect. A new, completa

guide, containing hundreds of gulek methods for per-
forming work in carpentry, joining and general wood-
work, Like all of Mr. Hodgson's works, It iz writ-
ten in a =imple, every-day style, and does not bewilder
the working-man with long mathematical formulas or
abstract theorles. The {llustrations, of which there
are many, ars explanatory, so that any one who can
read plain English will be able to understand them
eazily and to follow the work In hand without dim-
culty. Cloth binding, 266 pages, 230 jllustrations, price
$1.00. Given for 2 subscriptions.

Hodgson's New Hardwood Finlshing, by Fred T.
Hodgson.,. A practical treatise on wood finishing in
all its branches, including tools and materials em-
ployed, preparation of surfaces, stains and staining,
fillers and filling, shellacking, varnishes and varnish-
ing, rubbing, pollshing, French pollshing, wax polish-
ing, oll polishing, etc., ete., Also a full description of
the waods employed In wood finishing, their treat-
ment, and the finishing of floors. Cloth, 320 pages, 100
illustrations, price §1.00. Given for 2 subscriptions.

Radford's Ameriean Ideal Homes, containing 100
house plans, 200 lllustrations, 250 pages, cloth, price
£1.00. Given for 2 subscriptions.

American Ideal Homes, edited by Radford, illus-
trating 100 buildings with plans and perspective
views, slze 8 by 11, 108 pages, price $1.00. Given for
2 subscriptions,

furnham’s Practical House Bullder, with plans and

specifications, by H. E. Burnham, 100 I[llustrations,
paper <over, price 25 cents; cloth cover, price &0
cents, Given for 1 subseription.

Estimating Frame and Brick Hounses, by Fred T.

Hodgeon, 224 pages, with =cale drawings and other
Mustrations, price $1.00. Given for 2 subscriptions,

Barn Plans and Out Buaildings, for the construetion
of barns, etc., 258 illustratioms, cloth, price $L.00.
Given for 2 subscriptions

Common Sense Stalr Bullding and Handraillng, by
Fred T. Hodgeon, M. 0. A. A. Handralling—Showing
three of the smallest methods known in the art, with
complete Instructions for laylng out and working
handrails suitable for any kind of stairs. Stalr
Bullding—Section four of the work, which covers up-
wards of &0 pages, ls devoted to newel or platform
stairs chiefly, and glves Instructlons for their bulld-
ing, planning and decoratlon. Cloth, 256 pages, 230
fllustrations, price $1.00. OGiven for 2 subscriptions

Popular_;lea;anics Book Department

We can furnish any booK published.
prepaid on receipt of price, or for the number of New Yearly,
Subscribers stated. The Fender of the club may
include his own subscription in clubs
of three or more.

BooKs in the fellowing list sent

Builders® Architectural
Fred T. Hodgson.
for ecarpenters and architects and other wood work-
ers who desire to learn drawing at home, and who
have not the means, tlme or opportunity for taking

Drawing Belf-Tanght, by
This work is especially designed

& regular course in school or college, or availing
themselves of the offers made by one or other of the
“Correspondence Schools.” This waluable work con=
talns over 300 pages printed from new large tvpe on
a superlor quality of cream wove paper. Over 300
fine line engravings made especially for the work,
each drawn to scale, 18 large double folding plates
with full explanation for each. Also contalns per-
spective views and floor plans of 60 low and medium
priced houses, Cloth, price $2.00, Given for 3 sub-
seriptionas,

Hodgson's Low Cost American Homes, arranged
and edited by Fred T. Hodgson, M. 0. A, A. This
book econtains perspective views and floor plans of
one hundred houses, churches, schoolhouses and
barns, and {s, without a doubt, the most practical work
ever Issued. The planas shown have been bullt from,
and many of them duplicated many times over. All
are practical, the creation of the well-known author,
including many other architects throughout the United
Btates and Canada. Cloth, 220 pages, 200 illustra-
tions, price $1.00. Given for 2 subscriptions,

PAINTS AND PAINTING.

The Painters* Encyelopedia, containing definitions
of all Important words In the art of plain and artis-
tie painting, with details of practice in coach, car-
rlage, rallway car, house, sign and ornamental paint-
ing, including graining, marbling, staining, varnish-
ing, polishing, lettering, stenciling, gllding, bronzing,
and valuable hints and helps In scene palnting, por-
celain painting, plain painting, distemper painting,
and all work imn which a brush, pencil or palette is
used, by Franklin B, Gardner. Cloth, 4268 pages, fully
INlustrated, price $1.60. Given for 2 subscriptions.

FPractical Carriage and Wagon FPainting, a treatise
on the painting of carriages, wagona and elelghs, em-
bracing full and explicit directions for executing all
kinds of work, including painting factory work, let-
tering, scrolling, ormnamenting, varfilzshing, ete., by M.
C. Hillick., Cloth, 160 pages, fully illustrated, price
$1.00. Given for 2 subseriptions.

The Signist, new, original, up-to-date. These de-
slgns have been prepared especially for this book by
a master in each special line, all of which are replets
with helpful suggestions of new and practical ideas,
which the skilled mechanic or the begloner may
amplify to almost an unlimited extent. In the prep-
aration of this book no expense has been spared to
produce a standard text-book of original art gems
which shall adequately supply a long-felt want., Paper
cover, price §$1.50. Given for 3 subscriptlons.

ENGINEERING,

The 20th Century Hand Book for Steam Engineers
and Electricilans, with questions and answers, by C. E.
Swingle, M. E. This iz the very latest and best book
on englneering and electricity for the beginner, prac-
tical enginecer or electrician published. It Is written
in a purely self-educational style, 80 that any one

with but a llmited education can understand it. Illus-
trated with hundreds of flne engravings, showing
every working part of an engine or holler, dynamao,

ete., 600 pages, size 527, durably bound In full leather,
pocket book style, red edges, price §2.50. Given for
4 subscriptions,

Farm Engines and How to Run Them—The Young
Engineer's Guide, by James H. Stephen=zon and other
expert engineers, fully [llustrated with about seventy-
five beautiful woodcuts, a complete Instructor for the
operator or amateur. This book was the only one out
of several that was accepted by 17 state agricultural
colleges As a.lte:t-hlu!i. tauzri use of &tiﬂm‘llt:li“tn éfurm
machinery. 1Imo, clot DPAEES, ven
for 2 subscriptiona.




Modern Alr Brake Practice, Its Use and Abuss, by
FPrank H. Dukesmith. The new alr-hrake book. In-
valuable to trainmen, engineers, firemen, eonductors,
electric motormen and mechanics. The latest and best
1904 edition. With gueetiong and answers for loco-
motive engineers and electric motormen. “While
thers have been many alr-brake books written, we
feel =afe in saying that mever before has tha subject
been treated In the same luecld, understandable nan-
ner in which our author has treated it In this new
book, The book 18 fully indexed and cross-indexed, 80
that any subject ean be turned to Immedidately, as de=
slred. If you are already posted, you ean become bet-
ter posted. If wom really want to know all that ja
worth knowing about air-brake practice send for this
book. 12mo, cloth, 303 pages, hundreds of [lustra-
tlons, price £1.50. Given for 3 subscriptionas,

The Locomotive Up-to-Tate. The greatest accumu-
lation of new and practical matter over published
treating upon the construction and management of

maodern locomotives, both simple and compound, hy
Chas, McBhane, Cloth, 7368 pages, 330 [llustrations,
price $2.560. Given for & subscriptions.

The I'ractical Gas Engineer, by E. W. Longanecker,
M. D. A manual of practleal gag and gasoline engina
knowledge, covering errors to be Avoided In the eon-
struction of, and how to correct, operate apd care for
gis and gasoline engines. Every user of a gas engine
needs thia book, Simple, instructive and right up-
to-date. Full of general Information about the new
and popular motive power, its economy and ease of
management. 1l1hmo, cloth, 150 pages, fully Illus-
trated, price 3100, Given for 2. subscriptions,

ELECTRICITY.

Modern Wirlng PDMagrams and Descriptions—New
1304 Editlon, a handbook of practical diagrams and
information for electrical workers, by Henry ©O.
Horstmann and Victor H. Tousley, expert electricians.
This grand little volume not only tells you how to do
it, but it shows you. It shows you how to wire for
call and alarm bells, for burglar and fire alarm; how
to run bells from dynamo current; how to install and
manage batterles; how to test batteries; how to test
circuits; how to wire for annunclators, for telegraph
and gns llghtlng: it tells how to locate ““troubles' and
“ring out" cireuits; it tells about meters and trans-
formera; It contains 30 diagrams of electric lghting
circpits alone: it explalns dvnamos and motors, alter-
nating and direct current; it gives ten diagrams of
ground detectors alone; It glves “‘compensator” and
storage battery Installation; it glves simple and ex-
plicit explanation of the “Wheatstone™ Bridge and its
uses, as well as voltmeter and other testing; it gives
a new and simple wiring table covering all voltages
and all losses‘or distances. 16mo, 160 pages, 200 illus-
trations, full leather binding, -round corners, red edges,
glze 4x6, pocket edition, price §1.60. Given for 3 sub-
scriptions.

Electricity Made Bimple, by Clark Caryl Haskins,
Just the book for beginners and elsetrical workers
whose opportunities for galning informatlon on the
branches of electricity have been limited. A book
devoid of technicalities. Bimple, plain and under=-
etandable,. There are many elementary books about
electricity upon the market, but this ia the first one
presenting the matter in such shape that the layman
may understand it and, at the same time, not writ-
ten In a childish manner. For engineers, dynamo
men, firemen, linemen, wiremen and Jlearners. Far
study cr reference. Cloth, 231 pages, 108 illusira-
tions, price $1.00. Glven for 2 subscriptions

Dynamo Tending for Engineers, or, Electricity for
Bteam Englneers, by Henry C. Horstmann and Vietor
H., Tousley. It is with a view to assisting englneers
and others to obtaln such knowledge asa will enable
them to Intelllgently manage such electrical appara-
tus as will ordinarily come under thelr control that
this book has been written. The authors have had
the co-operation of the best aathoritles, each In his
chosen fleld, and the Information glven i3 just such
a3 a steam engineer should know. 12mo, eloth, 208
pages, 100 [llustrations, price net 3$1.50. Given for 3
subscriptions,

Modern Electricity, by Henry and Hora. Not only
the latest but one of the most elaborate and complete
worke on this subject. Includes latest achievements
af sefentific research, with explanation of modern In-
ventions and appllances: 160 fllustrations, two speclal
wiring diagrams, free from technical phrases, cloth,
price ¥1.00. Given for 2 subscriptions.

Easy Electrical! Experiments and HWow to Make
Them, ty L. P. Dickingon. The book & an slemen-
tary handbook of lezsons, experiments and inventlons.
It i a handbook for beginners, though it includes, as
well, examples for the advanced studentz. Illus-
trated with hundreds of fine drawings: printed on a
superior qguality of paper. 12mo, cloth, 218 pages, 120
Mustrations, price $1.00. Given for 2 subscriptions.

POPULAR MECHANICS, - -

Compend of EI (Vest Pockef
Bize). Electrielty In all {ts branches and applica-
tions described In concise and practical manner. In-
cludes directionsg for wiring and lighting of houses,
estlmates of cost, ete. 119 [lustrations, vocabulary of
eommon technleal terms, leather, gllt lettering, price
&8 cents. Given for 1 subscription.

The Motorman's Guide, by J. W. Qayvetty. An in-
valuable instructor, lilusirated. Full instroctions about
the care and running of ears. Tho latest and besat
publizshed. Cloth, price 50 cents. Glven for 1 sub-
seription.

Practical Telephone Handbook and Guide to Tele-
phonic Exchange, How to Construct and Malntain
Telephone Lines, by T. 8. Baldwin, M. A., illustrated.
Containing chaptera on The Use of the Telephone,
Series and Bridging Phones, Line Construction, Mate-
rials to be Used, Locating and Correction of Faults
in Instrument: and Lines. This is the best book ever
published on farm telephones, It i= the only book
ever (ssued which treats the subject exhaustively
and comprehensively, It is of inestimable wvalue to
promoters of rural party lines, because it containe
all of the arguments that are necessary to show the
advantage of rural party lines. It also tells how
such lines should be ronstructed and eared for. Cloth,
180 pages, fully fllustrated, price §1.25. QGiven for
& subscriptions,

Telegraphy Self-Taught, . complete manual of in-
struction, by Theodore A, Edizon, M. A., instructor at
American School of Telegraphy, illustrated. In this
valuable velume will be found everything that is neo-
egsary to the study of telegraphy. Though telegraphy
I8 essentially & matter of practice, It has been the
alm of the author to preszent to thoss who aspire to
master the art of telegraphy a book treating the sub-
Ject in as concise and clear a manner as possible,
without ellminating anything that I8 Important, and
without putting In things that are detrimental, and
which would have a tendency to confuse. Cloth, 160
pages, fully illustrated, price §1.00. Glven for 3
subscrlptions,

The Hamdy Vest Tocket Electrieal Dictiomary, by
Wm. L. Weber, M, E. Contains upward of 4,400 words,
terms and phrases employed In the electrical profes-
slon, with their definitions given in the most concize,
lueld and comprehensive manner, The book iz of &
convenlent size for carrying In the vest pocket, belng
only 2% inches by 63 Inches, and 3 inch thick, 224
pages, {llustrated, and bound in two different stvies
Cloth, red edges, Indexed, 25 cents; full leather, gold
edges, Indexed, 50 cents. Given for 1 subscription.

Modern Electro-FPlating, by J. H. Van Horne. The
only work on the market that glves proper atten-
tion to the modern tools, materials and methoda used
in preparing work for plating., It takes up matters
from the beginning and tells how to manlipulate arti-
¢les from the rough casting, forging or stamping,
clear through all the processes of polishing, plating,
ete.,, down to the fnal coat of lacquer., 18% pages,
with 27 {llustrations, handsomely bound in ecloth, with
full and complete Index, prica $1.00, Given for 2
subseriptions.

MECHANICS,

Modern Rlacksmithing, Ratfonal Horseshoeing and
Wagon Making, by J. G Holmstrom. This valuable
work {8 written by a man having thirty years prac-
tical experience. Elementary rules are emploved, thus
avolding the more technlical terms, rendering this trea-
tise practical and more Invaluable to all who have
use for It. Even the oldest blacksmith or wagon
maker will find many helpful suggestions, and any
young man can master the principles of these two
useful arts by a careful study of this book.,. The rules
and recipes willl be found of great wvalue to farmers,
horeeshoers, wagon makers, machinists, llverymen,
well drillers, manufacturers, ag well as amateurs and
young men on the farm. Over 200 pages, fully [llus-
trated, price, ecloth, $1.00. Glven for 2 subseriptions.

Hot Water Heating, Steam and Gas Fitting, Acety-
lene Gas—How Genernted and How Used, by J. T,
Lawler and Geo. T. Hanchett. For plumbers, steam
fitters, architects, bullders, apprentices and house-
holders; containing all modern methods and practieal
Information of all the principles involved In the con-
struction of steam, hot water, acetylens gas plants,
and how to properly do gasfitting. Cloth, 334 pages,
Tully illustrated, price $2.00. Glven for 4 subscrlp-
tions,

American Sanitary Plambing, by J. J. Lawler. TFor
plumbers, steam fitters, architects, bullders, appren-
tices and householders. Containing practical infor-

mation of all the principles involved In the mechanics
and sclence of moderm plumblng, 1llustrating, with
original sketches, the fundamental principles of every-
thing the plumber should know. Cloth, 320 pages,
f;l“jl‘ Mustrated. price $2.00. Glven for 4 subscrip-
tlom=s.

e Journal Bldg., Chicago, Il
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PRICES

. Hereafter we will give to the publio
direct in full al] teacher's arnd dealers
discounts on VIOLINS, GUITAKS,
MANDOLINS and other stringed in-
iti'nnf‘ant.-.h 4 : b1

cheap but serviceable instru-
ment Jisted at $T00...... ..o, .. $3.75

Our $21 Lewis Orchestra No. 1
Yiolin. Our standard for profession
nnd hi.Th-a:rl.da amateurs; easily worth

A listed by us for years at 20100,
rico to dealers and now direct
tothe publio. .. .....ocvvriviiraraness s"}-s“

Other instroments, all at 60 per cent off, from
B10.50 and EZ00UD B0, .. ..0o oo s rogirsrs eresessnner. 1200

W ure the inrgest mnd olibest sxclusive stringed Instrument bouss in the 1. 5 asd
Impart direct from OUR OWN workshops o Lisleben, termany, sed Pudus, [aly, Wa
permit TEN DAYS" TRIAL of nny instrument bafore sctus] purchase. Wrbts for satalog.

W, LEWIS & SON, 211 B WABASH AVEMLE, CHICAGD
erBpecialty in strings for professional trade,
e 1 o o

i Just the size
that satisfies"'

15 Carat stone

(QUALITY A-l

$65=

$10 Down; $6 Per Month

HE difference between our credit

prices and your regular dealer's
cash prices is just 108, Firms who offer
tosell on credit at cash prices or less, are
unworthy of your confidence. In every
" competition shipment,'’ we have gained
a new customer. This is a fact—mnot a
claim. We will express ring like illustra-
tion to any honest person for inspection,

BUYS THE GENUINE
Iniproved s

finest razor etes] fn nAzon

all charges paid, Send first payment with Hand forged from the
order or ask us to ‘h|p rinn' & B_ n_. “I ] }h?h‘ﬁ;;:id. Made and |l'-"|lf':'-l--1.l by experts, m“nd 'hjl' hand, [V
Balance in mine monthly payments, Ring it @ with doulile shoulder, set ready for use, Fully warranied,

Book No. A 171, shows many styles with
weights and prices, If interested in watches,
ask for Special Catalog.

HERBERT L. JOSEPH & CO.

Diamands— Walshes—Jewelry
148 A 171 Btate Street, CHICAGO
Responalbility, 250 DD Establighed 1852

IF BLEETING VARE Bandmen

No Better Razor Made at Any Price.

Why pay more when you can get Ly |
A trlal wiil convinee you. Hrimlb;cki,f m:t'imfc_::fn r':.mr “f&
On Recelpt of Price. Ulreular aad “How to Btrop & Rasor,” sent FREE,

HOME MERCANTILE co.,, Dept. 80, GROSSDALE, ILL-

Don’t buy ins
foamting, RIRE before I turm S It is the Btrum
E:u.r of FATE 'Tis T . ¥ n:'i‘ug!

OPPORTUNITY selh o

the ruler of hnman destinies, that kn
EYOU NEED

f many books thers's ON
unprotentious, and its name ! s 95 S o ;
-’ . " Eb Cornet ' 2
A Guide to Full PocKets gxcellent Windsor model. B4 Windsor 8950, _Pro-
B10I av 7]
That's what most wortalensed sud I£ thy nesdsare nuing. Conrtole. lastirumente. . One Diussrccd
m‘ 2 1 and ey nsical Instrument Catalogus containe everything
ortune, fome and joy, ; known in musie. Ewverything from grand pian
'TinFﬂle.hTr fortune'semiles can ne'er bo bough to violin strings. Write at once for catalogne an
Thousands have read and quickly mlla:d the offa etudy oar whnﬁnla ricos. Bandmen partieniar]
"T'ia nowihy turn—1ihis call the last 0 you. should have our catalogue, A postal wfl.l bring i
If headed not you IE seek In valn for that which will re-
Eﬂi‘é 20 more, thou o postal eard and we will tall Hmrl:gnmury Ward & Gﬂ-
THE NUTRIOLA CO., 142 W. Madison 5t., Chicago, IIL Mhigan Ave,, Madison and Waskiagten Sie.ilcage

PRICE EXPLAINED.

Lo T AT 38 AR 2EN A VEGLEN WIDELYADVERTISED.

How sewing machines can be offered at these
% and why we can sell the HIGHEST GRADE »»
ewing Machines made In the werld at much )
lower prices than any other houss, 8 all fully = o
Ep'll.!nﬁd in our new blg free Speclal Sewing Machine Catalogue.
t this advertlsement out and send it to us and you will recelva,
Eﬂtum mall, free, postpald, our new big Iree Sewing Machine Cat-
gue, showing the most compléts assortment of the highest grade
Sewing Machines made In the world, all chown In large handeome
halftoneand colored llustrations, full descriptions and all priced at
much lower than any other housd can possihly make. With
he Big FreeCatalogue you willrecelve THE MOSTASTONISHINGLY
LIBERAL Sewing Machina affer ever heard of, & new and marvelous
sltlen. How others can offar sewing machines at #5.00 to #85.00
and why we cansell at much lower prices than all athers will befully
explained. Wa will explaln wihy we can ghip your machine tho day we
recedve your order, how we make the frelght charges so very low (noxt to
oothingy, you will get our FREE TRIAL OFFER. SAFE AND RPROMPT
DELIVERY GUARANTEE, B0.YEAR BINDING QUALITY CUARAMNTEE,
YOU WILL GET OUR VERY LATEST SEWING MACHINE OFFER.
llsTlLL“E“T PARTIAL PAYMEHNT PLAN EXPLAINED, Wow now pewing machines
hlm exchanged for ald DnEH, all fally erplained when von write for Qur
Free SEWING MACHINE CATALOGUE, HAYE YOU ANY USE FOR A SEWING MACHINE?
If you have, don't fall to eut this ndvertlsement out t-'rr]nr and mail to us. Jf you can't use a frwing
machine at any price, call your neighbor's attention to this advertisement.  Dog't bay any kind of a
sewing machine at any price, for cash, on time or on {nstallments, or don"t trade your old machine fora new ons antdl you get our new
Sewing Machine Catalegue free, with all our new oifers, with m‘rr}'ﬂllng[ei'ﬂ.nim. ALL FREE FOR THE ASKING. Wa will “ﬁ ¥

pomething about sewing machines you ought to know. Write today, s HnEnunt & nn Eﬂlnlnn Ill
» . - =

Ewnd ha snra o o mantlon thli GaABAE. nghn' NOW. iddrsss




Men of business prcfer The

alifornia

Limited

The train “wears well ™ mainl}r
because the service 1s faq.ltlesa]y g‘aocl

EVETY mﬂe E‘.I'.IJ every minute.

Santa Fe All the Way--—tlmt‘s the

reason.
Daily service will be resumed November 13,

superseding present semi-weekly schedule,

Chicago to Los Angeles and "Frisco.

Fi hlet of the train. and California trip book, address Gen. Pass. Office,
o ety A.T.@8. F. Ry., Chicago

/= A

Dear Bir:—Would you be open for an investment which will yield, with reasonable
assurance, from 50 per cent to 100 per cent each year?

It will average 75 per cent—which means 614 per cent a month,

When I say investment, please understand that I do not mean a gambling proposi-
tion, such as stocks and grain speculation, or horse-race betting, nor anything which
requires you to buy what you do not want, or sell what you have not got.

I REFER TO A STRAIGHT INDUSTRIAL PROPOSITION, which has for its commodity
products produced by nature, and in turn manufactured into commercial necessities, for
which the demand always exceeds the supply.

Asg a representative business man, I fully realize the annoyance of receiving unso-
licited literature and advertising matter of unknown propositions.

Therefcre, before placing before you, in full detail, the venture I refer to, I ask your
consent, and for that purpose I attach this coupon, which explains itself. If agreeable,
and you are open for a propogition which will produce all that T claim, kindly sign and
mail it.

THIS COSTS YOU NOTHING BUT THE POSTAGE, AND PUTS YOU UNDER NO

OBLIGATION. .
In closing, permit me to say, that the men at the head of the corporation which I
renresent are men of great wealth and nndisputed commercial integrity.
There is not a single questionable feature in the entire plan.
May I hope to hear from you by return mail?
Very sincerely,

L. C. WELTON, 59 Clark St., Chicago.

— e e -
COUPON -

Dear 8Sir:—You may send to my address full detalls of the proposition you refer to.
I will earefully conslder the matter, and, if Interested, will wrlte you further. This with
the distinet understanding that I am under no obligations.

Postoffice
TR e EER RERABESS E’trp(‘t “nd No- BRERREE R R L X3 + L] IEEEEERE RN ERE R N ]
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Flease mentlon Popular Mechanics when writing advertisers,



Try the Vic

at Your Home

Special
Offer

Poruran
Mecwanics

Readers.

HIs MASTER'S VOICE

O any honest, responsible person we will ship our VICTOR
ROYAL TALKING MACHINE and your choice of one
dozen Victor Records (lowest net cash price everywhere $20) on
free trial.
If not satisfactory after 48 hours’ trial, return machine at our ex-
pense--we charge you nothing, and refund whatever payment you

may have made.

TERMS OF PURCHASE: $5.00 down, balancea of
$15.00 payable Iin six monthly installments of

=2 50 2

P—

Whi o e o 1k D't be misied Into buy-
Vhat wi ‘W, offerlng is R EMEMBER : lng some toy machine offered
the genuine  Vietor Royal at a ridienlous price.  There
Talking Machine with one No guarantees required are Imitation machines  that
Timmin Victor record Y = have to e turned by hand
voReI FH Wi, SRR g from third parties; no and other cheap instruments
canunot buy this ountfit any I that hardly give a sound
v : eases or chattel mort- Mk g
where spot cash for less than i Our Victor Royal Talklng

: . ages, nor interests om Machine lns gn oak calinet,
F20.00. Twenty dollars s Eages, spring motor and the VERY

the price everywhere,  Buy paymenis. You own BEST REPRODUCER
direct from ug and you can the instrument when you !:.-I.ﬁ.l}b:.: -.-.-!Hl;-]u:.' r:1|1_1.' ;;5.'\'.'1’-
get It on small mouthily pay- accept it, and we will 1!;,-1"“'5{';.1..:':' -J:.:,F L;lt ITI;:,I.” ﬁ.-lil,:
ments without one cent extra trust any responsible par- tor, wvon gor the ipstroment
chrrge, that you can always he prowd

ty to pay as he agrees. of,

Write Today for Free Complete Catalogue and List of 2,000 Records

The TalKing Machine Company

Dept. $S, 107 Madison St., Chicago, Ill.

Thess needles give s beautiful, superior, soft, non-soratching sound. Try them. Write for ree sample package,

- -

FRE To those who already own a Yietor: A pockage of 26 of oor pnew "soft-tone nesdles absolutely free prepaid.

WE PREPAY (HARGES ON VICTOR AND EDISON KECOKDS




