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Every detail of the latest type

Modern Battleship

im shown in thiz wonderful X-ray
chart, This gshows only a veryv small
part and hall the gize of those we
gell. The ship is 36 inches long and
every detail is elear and distinet. The
correct name of aeach part is given
helow the engraving—d497 names in
the list, TNaval experis sayv it is.cor-
rect in every detail. Evervona with

>
=
A=

gond red blood in their veins wants |
a copy., TIt's 28 Ty 42 inches and
comes to you in 4 stout tube for only
S50 eents if you order now, YAgents
gav it's like fAnding monev—gell on
gight, Why not you?

The Derry Collard Co.,

INC.

257. M. Broadway NEW YORK

£V A

"

J i & 133 ¥ B * -] # I =
Lo - LR TN R

HERE'S A FEW OF THE PARTS=--THERE ARE 497 IN ALL.

23—=12-inch guns. ME—Reolfrlgerating  room.

23—Bighting hoods—11-Inch  armor. W1—Crew s hnnunocks,

41—Conning oower—=-Inch prmor. a13—PBroadside torpedo tobes,

42 _Rapid-fire puns—1 pounders, 220—Submarine mines.

fl—Tpper fighting top. A36—12-inch =hells,

G0A—Codo sieninl—"Wr ean defend ourselves.™ S44—1Tpper dypamo room.

TOA—EBpecid cone—"Full speed abhead.” A58—Exhaust air from dynamio rodim.

1E—~0G-inch guons. ah2—Coal bunkers.
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...o0PANGENBERG'S...

STEAM and ELECTRICAL ENGINEERING

A Complete Library in One Volume.
695 PAGES. 648 Illustrations. PRICE $3.50.

...SPANGENBERG'S...

157 QUESTIONS AND ANSWERS R o s
This Book Is For Beginners Only.

192FPAGES. PRICE 75 CENTS.

...SPANGENBERG'S. ..
PRACTICAL ARITHMETIC SELF TAUGHT

228 PAGES. PRICE 50 CENTS.

THESE 3 BOOKS SENT PREPAID ON RECEIPT OF $4.00
19 50, Fourts . GEQ. A. ZELLER, Publisher, sr.rous,mo.
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If You Like “Pop.” Why Not Send it to a Friend
FOR ONE YEAR?

Cannot fail to please any man and Fill in address and mail
will please him for twelve months with One Dollar at our risk,

POPULAR MECHANICS, Journal Building, Chicago

Send your Magazine one year, commencing with the month of

NAME _—

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

ments of
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Flease mention Populur Mechanies when writing advertisers.
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You Can MaKe Big Money Selling
Our Union Made To Order Garments

(And Not a Penny of Capital Needed)

Owr best agent has sold $7,000 since March 1, previous to which
he knew nothing about the business, Sample outfit costs you
nothing and you make from 33 -3 per cent. to 50 per cent.
Suitings cost agents from $10 to $20. Spring and summer samples
now ready. Write for particulars,

JAS. F. STILES @ CO., Wholesale Tailors,
203 E. Madison Street - - CHICAGO

= T,

THE “RELIABLE ROUND TRACK
DOOR HANGER”

| LETTERING

A peat booklet, now roady, contains
many good things for students

PRICE, 25 CENTS

DRAFTSMEN, 2reusrects.
need our new book on dimensions of
Pipe, Fitti ngs and Valves

NO BOOK LIEE IT
FLEXIBLE CLOTH BACKY, 50 CENTS.

Euau -
N\ pook- Wy
e MANGERS || A
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HAVE YOU BEEN A OOPY OF

THE DRAFTSMAN?

It is o neat 1-::1:;!||1t]:|.1ﬁ_-c| aggslna on DEAFTING
me Study.

¥ou knew how the old-fashioned Door-Hanger sticks I
I Ours Wil Not Bind
Ours Cannct be Derailed

Let Us Tell You About It

T e T T B S
WRITE FOR CATALDG AND PRICES

ALLITH MANUFACTURING CO.
120 South Green Street, Chicago

£1.00 PER YEAR. 4 MONTHS THIAL, Z5c.
or the Magazine and “"Lettering™ for §1.00

ADDRESS
THE DRAFTSMAN, Cleveland, O.
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By There is no sport more invigorating Our Line: \:15'
and enjoyable than = RIFLES PISTOLS <%
SHOOTING cicaghomsade
F -'I.l-nk your deule I'F ind insisl upe i r1| HETEV.
| and 1t ean be indulged {n by young and old of CNS. 1L you caunot seoure ooe goods, we

elther sex. Your pleasure, however, all de-
ponds upon the rellabllity of the rifle you
carry. All that arms should be is embodled io

THE “STEVENS”

This means that you need look no further than
the product that has been guaranteed [or
ACUOUKRKACY and RE Ll'i ABILITY for
almost half & century.

will ship direct, |1|||-|¢. T |"|='I,|| 4 Feori bt
of price. Ilinstrated catal ntupon recelpt
of 4o, in stamps fo pay pi

“1 hEl s foat Lasve 2l 4L VO vious Fuzzle in
|r l.l'||| h Hl:i'i 1||||l il | I| g2l l.-'-l

J- STEVENS ARMS ‘E TOOL Elﬂ |

40 MAIN SYTREET |
CHICOPEE FALLS, - MASS, U.§ A.

This One
NE7A_DOC _DEMD




SUCCESS ror vou

SOUTHWEST

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-
portunity mow.

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

ARKANSAS e NEW MEXICO e MIISSOURI

TEXAS -_OKLAHOMA — . BUSINESS
OPENINGS

N

NAME

P. O. ADDRESS

-

) Rock siand
) System JOHN SEBASTIAN,

L/ Pass. Traffic Mgr. RocK Island System. Chicago, 111,




® FlECTRI

SIMPLE — T ————r :l;éﬂ:;m
RELIABLE g ou ;

PLETE IN

pracTicAL | w ) o= EVERY DETAIL

No Electrician | | = gmmesie. | @ © | Very Best
Needed to Install | § SN G750 SRWN  ‘mimarss P Material

or Operate

&= | Light all the Time

Large Outfits N gt BN e , T TN as Every

for Any Size Place, [ = s VP iy e SSSSSE Qutfit Includes a

Launch or Yacht b sl = mm et Storage Battery
NO. 8. 2.LIGHT OUTFIT FOR MOUNTAIN AND SHORE

COTTAGES OR SMALL HOMES, $450, EVERYTHING INCLUDED.  OTHER SIZES TO $1,800

THE GAS, GASOLINE OR BTEAM ENGINES FURNISHED GIVE PLENTY OF POWER
FOR BAWING WOOD, PUMPIMG WATER, REFRIGERATION, ICE MAEING, ETOC

FOR INTERESTING AND VALUABLE PRINTED MATTER, ADDRESS

Electric Light Dept. RICHARDSON ENGINEERING CO., Hartford, Conn.

are the recognized standard for accuracy, work-
- manship, design and finish. Whether you use tools to earn your daily
bread or for amusement and relaxation from a different vocation, it pays

to use GOOD tools. You get a better quality of bread and a good deal

more pleasure.

USE STARRETT TOOLS

We make hundreds of different tools. Ours is the largest
plantiin the world where nothing but fine mechanical tools are
made. All these tools are fully described and illustrated in our
Catalogue No. 17AP, which you may have by sending us
your address. There is a good deal of valuable information
in its 176 pages which it will pay anyone who wuses tools

L. 5. STARRETT

to have.
THE L. S. STARRETT COMPANY

ATHOL, MASS., U. S. A.



is made from
M R N Y Patents than from
any other class of

Investments. . .

IF YOU HAVE A GOOD INVENTION
SUCCESS SURE 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 peneil
drawing, showing plainly your Invention, and write out a description of its con-
struction and operation, as well as you ean. If you have a model, send 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
congtructions or prineiples are used. If a patent is found for an invention exactly
like or closely resembling your idea, we will send you a copy of such a patent.
If nothing iz discovered to prevent getting a patent for your invention we will so
advize you,

The charge for this service, unless otherwise agreed unpon by special arrangement,
is five dollars. Thiz examination is an important step in connection with every
patent application and requires great care and skill. An incompetent attorney may
ovorlook a patent which closely resembles or completely anticipates your invention, or
he may not know where to look. A dishonest attorney will purposely 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 PATEHT COSTS

Opinion as to novelty and patentability i:vf an invention, affer thorough examination

of Unhied Sates BRIEOIE . . < o vovx s nmss vnincnmnssion 405 wEnmsvsmaisessas enin $ 5.00
Preparing official drawing —one sheet......... R R O SR L G R S P T g 1 1 |
Preparing Oath, Petition, Specification and Claims............vveivriensnnsnes.. 15.00
Tt GOVREDIEEAL TR < v vt 5.7 80080 65 0500 m0bs 58004 5.6.9 5l 5510055 086 Ak 80, S 5,50 15.00
Prosecuting application forpatent........covviviiiiiiiiiiiiiiieniiiieiirininnes 10.00
T otal cost of application, first Government fee, official draw re all rs

and proseciting appiication fn Patet Offce. ... ... O PEepARg A e 0
Within six months after the application has been allowed, the Government charges a

final fee of ... o oot i it iiee i s et aaas s 20.00
Thus the total cost of a patent for a simple invention fs. ... .....cooiiiiiinnannn.. 65.00

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, 1llinois
Associate Offices: WASHINGTON, D. C., LONDON, BERLIN and other large cities.

—
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PATENTED IN UNITED STATES, CANADA, FRANCE,
GERMANY AND GREAT BRITAIN. PATENTS PENDING

THis WRENGH 18 MADE
aF 5O -PouNT  OPEN
HEarTH DRoOP FORGED
CARBoN STEIL. JAwS y
WiLL Taxe 1-4T0 3-8 |

= Bolts before and
after using the
Hawkeye .

r]

FATENTS !
FEMMING

OTHER

Ho. 200 Regular
NUT No. 400 same as No. 200 only fnll
WRENCH Nickel Plated

The diss in wrench for English
PUES WRENCR, THREEAR OUTTERS. nnd?h:rtr;i :trﬁ.ﬂﬂ. fnrniuheal':wlth

Wil Remove “Neverslip' and “Rowe’™ Calks Withworth style of thresd, if

wanted,
Thic wreneh should be in the tool box of every mechanic. WIIl be mailed on

I m‘::ﬁ:ﬂnﬁﬂ? recelpt of 8100, Better order one today.

Has M L Th Manufactured by .
Any Wreoch: nade GHe HawKeye Wrench Co., Marshalltown, la.

Dynamo and Motor
Bargains

We carry in stock over 600 machines
in all sizes from *s to 100 horse power,
both new and second hand, all guar-
anteed. Small factory equipments out

specialty.
NO ONE

I| Can sell you a first-class machine for
less money. We repair all makes.
Send us your inquiries,

WE CAN KILL THOSE

IGNITION TROUBLES

DURO BATTERIES ARE THE MOST
DURABLE, COMPACT and EFFICIENT

The Only Way of Obtaining a Mileage Guarantee

Chicago Battery Co.

13421 Michigan Avenue, Chicago

Guarantee Electric Co.

CHAS, E. GREGORY, Pres.
153 to 159 §. Clinton St.,
CHICAGO

m“““‘m‘\m‘I““I‘“\l‘““m\“II“I“I““‘I““I‘“““I AR
; “ ERE IT I JUST WHAT YOU WANT

A POCKET FLASHLIGHT
Hns thoneands of fAashea for thonsands of nwses
The handiest light vou ever nsed. Is always ready,
A push on the button gives a bright flash, may

need in acellar full of gas or lighted in keg
powder withont dange r.

POSTAGE

89 CENTS ;i :xrra
Pocket Flashlight with speclal flnish and lens, =  $1.25
%:Eﬂ Batterles  Sue. Elee, Bicycle Lamps &;,ﬂ

ra Bulb S5e, Eleo. Boarf Pin !
Oylindric'] Flashlt. £2.00 Elec. Night Clock 350
Flec. Range Lighter 1.6 Elec, Candle 3.50
Elee, Walking Oane 5.00 Elee. Yacht Bearch
Elee, Qarriage L"&.‘ 5,00 Light 5.00
Night Light and Watch Btand §3.50

anything from a push buotton o

Our Catalogue of Interesting Electrical Movelties FREE a lighting plant,

NORTH SHORE ELECTRIC WORHKS, Dept. K, e« = Henilworth, Il ;
"4'I.llll“llll‘l“““l‘llll“l‘l“lll‘ll‘ll'I'I.‘I'l.‘I.I'l.II.‘Illl“ll“l‘“lﬂ““lllllll\“‘l\“ll‘ll

We havae o
large stock of
1F all  kinds of

Eiimtrlwl.l. Goods and can furnish

T T TR
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Manufacturers:
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Have you considered the advis- n
ability of refunding your floating -
indebtedness into the more per- "
manent and econvenient form of a n
gerial bond issue? =
We have for many yvears made a u
specialty of issning serial bonds =
upon high-class and actively ope- ]
rating manufacturing properties, B
well  established, successful  and :
ably managed. The serial feature B
provides for the gradual retirement n
of the debt in annual or semi-an- :
nual amounts of such size that the ™
payments are easily met and yet n
gradually retire the Indebtedness. =
It is becoming more and more the B
policy of large and successful con- i
cerns to =
[ |

[}

]

[ |

[ ]

1

[ |

Refund Their Floating Indebtedness,
Increase Their Working Capital, or
Extend Their Plants = -

in this manner, as it relieves them
from the endless trouble of dis-
counting notes, and also protects
them against the contingencies of
the money market. We handle all
the details of sueh issues and BUY
THEM OUTRIGHT. We have late-
Iy loaned £3,650,000 in this manner
to some of the best known manu-
facturers in the country.

[ |
[ ]
[ |
[ ]
[ |
]
[ ]
[ ]
[ ]
|
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
n
[ |
]
| ]
We solicit and will give prompt :
attention toall correspondence [ ]
2 22 3 om this subject 11 1 s =
n

[ ]

]
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|
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]
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[ ]

|

[ ]
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|
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Peabody,
Houghteling
Q. Co.

Established 1865
122 FIRST NATIONAL BANK BUILDING,

CHICAGO

200

Have You Ever Considered the
Practical Results

of a Savings Account in

THE SAVINGS DEPARTMENT
af

HE NORTHERN TRUST
COMPANYY¥BANK

SOUTHEAST COR. LASALLE AND ADAMS STS.CHICAGD

CAPITAL 51.000.000-5URPLUS $1,000.000

OMPUTATIONS SHOWING
ACCUMULATIONS OF MONTHLY
SAVINGS DEPOSITS

OF ONE TO TWENTY DOLLARS IN ONE TO FIVE YEARS, WHEN
INTEREST 1S COMPOUNDED SEMI-ANNUALLY AT 3% PER ANNUM

EE:':‘T 1 Year |2 Years|3 Years| 4 Years | 6 Years
Bl 12,19 | 24.75| a37.67 5100 64 72
g2 24.39 | 49.50| 75.37| 102.03| 129.49
83 3658 | 74.25|113.08| 15308| 194.26
84 48 78| 99.01 [ 150,79 | 204 11| 259.06
86 60.97 | 123.78 | 188.47 | 255.13| 3238l
@6 | 73.17 | 148.54 | 226.20 | 306.19| 3BE.62
87 §5.36 | 173.29 | 263.90 | 357.22| 453 a7
(1] 97.56 | 198.06 | 301.60 | 408.26| 518.15
88 [ 109.75|222.81 | 339.28 | 459.28| 582.91
810 | 121.95|247.57 | 376.99 | 510.733| 647.70
811 | 134.14 | 272.33 | 414.70 | 561.37| 712.47
$12 | 146.34 | 297.10 | 452.43 | 612.43| 777.28
813 | 158.53 | 321.85 | 490.11 | 663.47| 842.06
814 | 170.73 | 346.62 | 527.62 | 714.49 906.81
816 | 182.92 [ 371.37 | 565.51 | 765.52| 971.57
816 | 195.12 | 396.13 | 603.22 | 616.58 | 1026.38
B17 | 207.31 | 420.90 | 640.93 | B67.61 |1101.14
818 | 219.51 | 445.65 | 678.62 | 91B8.64 | 1165.9]
#19 | 231.70 | 470.41 | 716.33 | 969.70 | 1230.70
820 | 243.91 [ 495.18 | 754.05 | 1020.75 | 1295.50

Copyrighted 1904, The Northern Trust Oo.
Saving Accounts m*> be

opened
with one dollar or more, If not cons=
venient to come to the bank, write
for booklet; “Banking by Mail."

DIRECTORS

A. C. BARTLETT, CHAS, I. HUTCHINSON,
of  Hibhard, Spencer, Vieo=Prea,. Corn Exch,

Bartlett & Co. Nat'l Bk.
T HARLEY FRADLEY, ALBERT A. SPRAGUE,
of David Bradley Mifg, of Epragus, Warner &
Company. Company.
WILLIAM A FULLER, 5
formerly of Palmer, SFII.OMGT\I‘L_‘L "’,MIT%I!'
Fuller & Co, Asaf, Cashler 14

Northern Trust Co.
BYRON I. BMITH,
President The Northern
Trust Company,

MARVIN HUGHITT,
Presldent Chicagn &
N. W. Ry. Cao.
MARTIN A. RYERSON,
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Electrifying a Big Bridge

Superstructure 300 Feet Long Covers Manhattan Terminal
Where There Are Five Cross-Overs and Where An
Immense Number of Cars Are Switched.

The eleetrifying of the new Williamshurg
bridge connecting Manhattan and Brooklyn
has recently been completed, and ears are
now rauning over the structure.

The overliead work is of unusually heavy
gpecial construction, and at the Manhattan
end of the bridze consists of special steel
lattice givders, supported on steel poles and

switching so many cars at the terminals.

Heavy mast-arms consisting of 216-inch
pipe, 18 feet long, are erected along both
approaches to the bridge proper and extend
over the double track. About 10,000 lineal
feet of single troughing was used.

For the positive feeders there were erectoed
overhead eight miles of 782,000 circular mils

"
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The New Williamsburg Bridge Connecting Manhattan and BrooKlyn

by attachment to the permanent bridge
structure; is 200 feet long, and covers the
five cross-overs at the terminal. Special
hardwood oak troughing was used, having
attached bar fron fittings on which the trol-
lew whee! aperates. The contact har, which
i= supported at frequent points by insulated
hangers, is three-eighths ineh by two and
one-half  inches. This  construction is
adapted to the larze currents used for

stranded weatherproof aluminum cables,
and along the track for negative returns,
seven miles. making a total of 15 miles. On

the Brooklyn approach near the bridge
tower a special steel frame switch house
covered with corrugated iron has been

built, From thiz point the overhead and
track return feeders are extended. On the
Brooklyn plaza, heavy steel poles support
the overhead work.
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Motor Fire Engines Popular in England

Motor fire engines are rapidly replacing
the old horze-derawn  machines wherever
practicable in England. So far, In America
motor cars are only used in this department
for hauling chiefs amd fire marshals to the
seene of the fire, but in England the whole
equipment is gradually being readapted to
the new means of propulsion.

Gasoline wotors are well adapted to the

expanding into the ingide of drumz on the
gprockets of the wheels, operated by the
pedal lever and band brakes on drums of
the wheel sprockets, operated by the side
brake lever.

The ecar is controlled by a throttle valve
regulating the supply of gas fo the motor,
operated by o lever on the steering pillar
and an auxillary throttle on the brake peda’

English Firemen Ride in State

for1 of chemical fire engines shown in our
illustration. The apparatus iz mounted on
heavy wheels, the rear ones having addi-
tional wire =spokes amd belng shod with
d-inch solid buffer tires while the front ones
are fitted with 33%-ineh  tires of
make, Exceptionally heavy springs are used,

The 24-horsepower engine is of the 4-eyl-
inder horizontal pattern In ordinary prac-
tice. The speed gear is of dimensions which
give strength for the heaviest work, the
hizh speed gear being 25 miles an hour. Any
gteam generated by continued ranning on
low gear passes through brass grids provid-
ed on the top of the watertank which is
located between a double dash beard. Be-
peath the driver’s seat Is placed the gasoline
tank. There are two sets of powerful hrakes
fitted to the machine, east-iron shoes,

another

The ear weighs a ton and will earry 2,500
pounds of fire appratus. A step at the back
accommaodates g freman and two chemieal
eyvlinders; brackets are arranged for carry-
inng two 9-foot ladders and the mechanism
of the whole apparatus is protected [(rom
dirt by a shield sluing underneath the car.

- i

FIRE HOSE FOR INDOOR USE.

Every large building (business house or
dwelling) should have a reliable bose hung
conveniently in reach for nse in ease of fire.
Unlined linen hose is best for this purpose.
This hose will leak when the water is first
turned on, but will 2oon swell and stop the
lesiks. Tt should be tested out of doors
every six months and thoroughly dried be-
fore replacing.
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A JAPANESE MILITARY AIRSHIP IN USE.

The Japanese have maide efficient and sue-
cessful use of war balloons, The war bal-
loong belonging to the 3rd Division of Gen-
eral Nogi's army were of great assistance in

Japanese Military Warship

reconnoitering the approaches to Port Arthur,

the observer in the balloon having communi-

cation with the ground by telephone and

from his hizh station directing the artillery

fire.

TRANSMITTING .CRUDE OIL BY PIPE
LINES.

Transmission of low gravity crude oil by
pipe lines from the oil fields to the power
market, so successfully effected in the east
bas not achieved the same result in the West,
In Fresno county, Californin, a 6-inch pipe,
110 miles long is being laid for transmitting
crude oil from the Coalinga oil fields to tide-
water and thence by tank ships to San Fran-
cigco and other coast markets.

Such o pipe laid from Bakersfield, Cal., to
Point Richmond, Cal, for conveying Kern
county oil was at first supplied with eight
pumping stutions of 160-horsepower capac-
ity. The oil pumped was delivered to the
pipe line at from 500 to 600 pounds pressure
per square inch in summer and up to 1,000
pounds pressure in the winter time. By this
arrangement it was not possible to get the
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0il to Point Riehmond in commercial guan-
tities, Then seven more pumping stations
were added and yet unsatisfactory results,
It is now reported that fifteen more pump-
ing stations are to be added, a station for
each 10 miles. The venture was practically
a failure.

e

MACHINE TO LEVEL “HUMPS"” IN TRACK.

Frequently during winter the snow and
ice collects between the rails of street ear
tracks forming “humps" Sometimes the ice

lce Planer for StreetcWork

ridges extend along the street between
double tracks. To reduce these hard frozen
masses of ire to the street level an eastern
railway uses a row of entting teeth fixed at
intervals of 1% inches to an iron bar which
is earried in front of the snow plows. The
Street Roilway Jowrnal says the device is a
snecess.  The teeth are 6 by ¥ inches each.
For other portions of the street not reached
hy the snow plow the row of teeth are car-

Hnives Attached to Snow Plow

ried on a pair of runners and drawn by four
horses,  After being loosened the ice is shov-
eled up and earted away, or spread out even-

ly over the pavement,
—_——————————

“Shop Notes:" 1905 edition: 200 pages;
numerous illustration=s; 50 cents,



204 POPULAR MECHANICS.

FURLING SAILS BY MACHINERY.

Jack Tar may no longer have to risk his
life at dizzy beizhts, amid freezing blasts
or lightning's play, while he tries to reef
the upper sails. A retired sea captain, Wil-
linm Williams, has invented a system by
which the sails can be raised or reefed from

the deck, without the use of steam power.’

The plan of working the salls is on the prin-
ciple of a roller curtain, except that steel
ropes worked by hand winches on the deck
take the place of curtain springs. The sys-
tem is applicable onl!y to sqguare-rigged
vessels,

Practically, Willlams' device consists of a
set of winehes placed at the foot of each
mas=t, whereby a =ingle man by turning a
crank can furl, unfurl or reef a sheet in one
minute. To complete any three of these
operations on the main yard, lower topsail
vard, upper topsail yard, and lower and
upper topsail yards, would require an able-

The Hoisting Gear

hodied seaman but five minutes at the five
winches,

These winches are o arranged as to take
up their own slack by reversing cogs. The
gails themselvez work on sleeves that en-
circle the yards—the operation not being
digsimilar to that of the common roller

window eurtain. By merely slipping a brake
the sheets can be allowed to unfurl them-
selves by a system of counterbalancing
weizhts, The gearing of the winehes gives
great leverage, for a pressure of 55 pounds
on the crank can hoist 2,000 pounds up
among the rigging. The yards can be
braced, eased away, or hauled around be-
fore the wind by one seaman working a few
minutes at a crank. The =alls e¢an be held
to at any desired angle to the wind.

The system of winches before the mast
corresponds  to  the present complicated
tangle of halyards, and, besides saving more
than half the labor, is invaluable in cases
where the wind takes the vessel hard aback.
It is almost impossible to furl sails by the
old system under these conditions. The
numhber of sailors can be reduced one-half.
If the system fulfills the expectations of
severnl large shipping interests in San
Francigeo, it is destined to revolutionize the
life of seamen before the mast,

-
LENGTHENING THE LIFE OF TELEGRAFPH
AND TELEPHONE POLES.

A few years longer life for telegraph and
telephone poles would mean an enormous
gave in American forests, With the in-
ereasing network of wires reaching out in
every direction uniting the country like so
many live nerves, the demands on our for-
ests are something tremendous, and in a
few more years must mean serious deple-
tion of large trees. Two large corporations
have united with this government to experl-
ment with preservatives for poles. The life
of the pole depends on a very small por-
tion of its length, namely, in a standing
pole, the section extending six or elght
inches above and below the ground. This
i= called the breaking point, and in order
to have a large margin against decay at
this point much larger poles are used than
nre actually necessary to bear the strain
imposed upon them.

The strain upon a pole s felt at the
ground line. Deeay also begins at the
ground line, but does not extend far below
because the supply of oxygen and hent de-
creases nor far above becanse the moisture
is no¥ sufficient. Thus the only serlous con-
sideration is to find some antiseptic to pro-
tect this all-important section from fungus,
In the experiments to be tried dead oil of
eonl tar will be forced through the butt
of the pole and the creosote method will
he used, but only for a distance of eight
fept,

The usual treatment of poles in this coun-
try requires the use of an air-tight cylinder,
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ICE-YACHTING—THRILLING SPORT
NORTHERN LAKES.

OoN

Ice-yachting, both in this country and in
Canada, has Inereased In popularity with the
present season,  In fact, some of the yachts
have reached such proportions, with a corre-
sponding inerease in =all area that their
gpeed has at timeg become a menace and
geveral serious collisions have oceurred.

The hull portion of most of these yachts is
very simple, consisting only of a center thn-
ber, running fore and aft, and the runner
plank. The mast is stepped on the eenter-
piece, the forward part constitutes the bow-
gprit and the aft part carries the box and
rudder part. The runners are attached to
the runner plank which is a stout timber
from 14 fect to 28 feet in length and taper-
ing in thickness towards the ends,

The larzest of these yachts weigh 3,000
pounds and have 1,000 sgquare feet of =ail
area. HReeord time so far in the numerons
races ig 4 mile in two minntes and twenty-
ecight =econds,

e

AUTO MAIL WAGONS IN PARIS.

The postal service in Paris has received
fifteen new electric motor vans for trans-
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ferring the mails between the main office,
substations amnd railway depots, The ears
have n =peed of 26 miles an hour and weigh
214 tons of which the storage batteries com-
prise 1,320 pounds. The Electrical Review

Electric Mail Wagon

says: “The batteries are charged daily be-
tween 12 and 2 p.o o m, and for this purpose a
model charging station has been installed in
the central postoffice building.” The use of

motor wagons for mail service is becoming
general in Europe.

T
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“The Largest of these Yachts Weigh 3,000 Pounds.”
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TRAVELING HOTELS FOR TELEPHONE
CONSTRUCTION CREWS.

A northern telephone company in con-
structing lines through North Dakota and
Minnesota met with some diffienlty in secur-
ing board and lodging for its erews of work-
men. Often the country is sparsely settled
and the distance bhetween lodgings and
working points great.

To meet these conditions the construction
wagonsg shown in our illustration were built.
The wagons accommodate 16 men, one be-
ing used for a dining room and kitchen, the
aother as sleeping quarters. They are each
8 feet wide, 26 feet long and 7 feet high
and monnted on low trucks with wide tires,
giving a large bearing sarface to the road-
way =0 that the power required to draw
them over soft tracks is reduced to n mini-
mum,

The kitchen is 8 by & feet and loeated in
the front end of the dining ear, the rest of
the space is used as a dining room,

In the sleeping wagon there are eight
berths on each side arranged in tiers. On
zoft roads two teams are neceszary for
drawing each wagon, but over good roads
only one team each is used. The wagons
have proven a great convenience as the men
are alwayvs on the ground for the work.
Tentz were formerly tried, but the wagons
woere an improvement,

Some large telephone compauies are now
using automohiles for repair work along
lines, =ome have supplied meotoreycles for
this purpose and yet others have a good
horse always in readiness, We are indebted
to General-Superintendent L. D. Richardson
for our illustration, ;

— ——

STEAM TURBINE'S CONTINUOUS RUN
OF 3,062 HOURS.

One of the most remarkable rans ever
made by a steam engine was completed
when the 600-liorsepower steam turbine in
Machinery building was shut down on De-
cember 2, its work having been completed.
Thisg record of 3,962 hours continnous service
breaks all steam turbine records. TPiston
engines have run for longer periods, but
never under high speed; the turbine main-
tnined a speed of 3.600 revolutions per min-
ute, or 855,792,000 revolutions during the
term. The work was to supply light and
current for the exhibit of the electrical con-
cern which built it, and the load varied 50
per cent. An examination of the turbine is
said to have shown it in perfect condition
after its long run, the tool marks on the
bearings still showing plainly.

Construction Wagons and Crew at Herlihoven, Minn.
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Living Trees for Wireless Telegraph Stations

Startling Discovery of Major Squier, U. §. A.ssAlready Successful on
Short Distances--Great Possibilities.

Major George 0. Squier of the Signal
Corps, United States Army, has succeeded
In sending and receiving wirelesg telegraph
messages, using living evealyptus trees in
place of masis amd towers, The brancles
and leaves served in place of the usual net-
work of wires as antennms,

AMessages have already Dbeen transmitted
by the new method between Ft. Mason and
Yerba Buenna, a distance of three and three-
quarters miles in a =traight line,

It Iz certainly significant
that Nature having pro-
vided unseen lines of com-
munication in the ether
should he found ready to
still further supplement
her bounty and furnish in
leaf and branch and trunk
those media which man
has been erecting at great
pains and expense,

The thought at once sng-
zests the possibility of an
hitherto  andreamed of
ease and multiplication of
exchange of words be-
tween the dwellers in the
rural  districts, if every
shade tree in the farmers

dooryard may become a
gpeaking tube to friends
and mneighbors for miles
arounid,

Major Squier has found
that n good live tree
iz the best zending station
for wireless. Also that a
good live tree Is the best
receiving station. It requires only fifteen
minutes for him to attach the necessary
sending apparatus to the first tree. The
mechanism that iz affixed to the =econd,
the Yeceiving tree, ean be so affixed in less
time. It is so simple that it ean be carried
in a hand satchel

The perfection of the service rests upon
the power of the instrument that emits the
messazes into the air and upon the delicacy
of the detector that receives them.

Major Squier believes that trees will come
into reneral use as wireless telegraph sta-
tions. In war timesz their utility would he
of vast benefit to the army, the signal corps
of which employed them,

In times of peace their value in furnishing

Maj. Geo. D. Squier, U. S. A,

facilitier  for telegraphing without wires
and  without the great expense attendant
opon the apparatus now in use would comn-
mend them for some commercial purposes,

Major Squier iz so convineed of the possi-
hilities of the method that he has conducted
claborate experiments with the trees, He
decided, ag Fleming and other investigators
had decided before him, that the general
function of the vertical receiving wire used
in wireless telegraphy ig2 to unite electrically
the earth and space, by
which union a sufficient
amount of the energy of
the radiating waves 1s lo-
callzed to operate a suait-
able receiving device,

It oceurred to him that
althongh it i sometimes
impossible, and always
troublesome and more or
less expensive to get the
mroper  wire, there are
many available trees. He
knew that much better re-
gsulis are obtained with
the field telephone in
wooded  terrifory  when .
the receiving wire Iis
grounded by attaching it
to an iron nail driven into
a tree than when a econ-
ducting plate iz buried.

It iz possible to make a
tree a teleplhione conductor
even when this nafil is
driven into it thirty feet
above the ground instead
of a few inches, as is
u=nally done.

Deciding that the tree, so useful in mili-
tury telephony, was also of benefit In wire-
less telegraphy, Squier affixed a receiving
instrument to one of General MacArthur's
pet trees.  This instrument he made by
filling a small ebonite tabe with the regular
sized spherical earbon granules used in tele-
phone transmitters,

He imbedded in them two steel needles as
electrodes.  These needles were close  to-
gether at the ecentral part of the tube., A
liead telephone was used to convey to the
ear of the receiving operator the messages
conveyed through the steel needles.

Yet, while the experiment showed that
the electro-magnetic effects obtained were
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anfficient to got signals, 1t was also shown
that the tree had absorbed more electro-
magnetism than the ingtrument vsed., With
the improved wave detector operated by
electrical energy, which instrument Major
Squier wants to get, the efficiency of the
gystem of telegraphing with trees will be
much Improved,

Willow, pine, spruce and oak all make
good receiving stations. They are useful
for sending also. The power required for
sending I8 secured from two =mall portable
batteries of ten volts, each of which exeites
a large coil,

The “grounding” essential to sending is
gecnred through the roots of the tree, A
wire Is attached to a nail driven into the
raof. The trunk of the tree supports the
sending apparatuz.  The only electrical con-
nection between the two ig at the root of
the tree,

Major Squier says:

“I have simply scratched the sarface of

this absorbingly Interesting topie. I have
experimented for only three months, Kx-
cellent results have been  secured, and
with hetter apparatus and more work I

think we shall see that the possibilities of
the subject are almost boandless,

“Naturally I am most interested in the
military side. I want the United States
army to get what benefit there is to be
gecnred from my experiments, That is why
I have applied for patents upon the system
of using trees as siations for the wireless
telegraph. One of my applications has been
favorably acted upon. I have hope that the
others will be. I have no idea of going into
business, and I want the patents as wmuch
for the government's protection as for any
other reason.

“The use to the army of trees as wireless
stations Is great, When a balloon is used to
assist the wireless the enemy sees the bal-
loon. Signal flags bhave been discarded be-
cause they revealed the signalers’ where-
abouts to the enemy. Dut a tree gives no
sign that it is being employed as a signal
gtation.

“Commercially the gystem has great possi-
hilities,

“We have suecessfully telegraphed with
trees as statlons at every distance we have
attempted. We have proved that the prin-
ciple is workable. Now all that remains to
be done 8 to get the best wave detectors
and stronger power. The extension of the
distances over which tree telegraphy is
practical is only a matter of power.

“] see no reason that In the near future
farmers, whose places are fortunately
usually well provided with trees, cannot be

MECHANICS.

able to communicate wirelessly
miles,

“Anybody can see the Imporfance of thus
being able to get crop reports, weather bul-
leting and items of particalar or general in-
formation.

“The ¢ost of fthe instruments will be
slight., Any system of wireless telegraphy
can be used in connection with the trees,
The limits of the discovery are so Dbroad
that no one ecompany can corner the idea,

“But it Is not only in space telegraphy
that the trees are susceptible of great use-
fulness, My experiments have shown to me
that the weather bureau and the department
of forestry can get good results from a close
study of the trees,

“The frees are not only helpful in that
they conduct electricity to the earth, buat
they are gzood weather reglsters. Their field
of usefulnesz in these directions has not as
vet been thoroughly explored.

“Tn time we shall learn jost what trees
to plant about our homes that we may he
safe from Hghining, We shall also learn
much of the weather of the future from the
trees”

Extracts from Maj. Sqguier's Report.

The difficalty of transmitting electro-
magnetlc waves over land as compared to
that over seawater, has been well estab-
lished, and this diffienlty is attributed in a
lavge measure to the zeneral absorption of
intervening " s, vegetation, Dhuildings and
condnctors through which the wave trains
must pass in reaching the receiving appa-
ratns.

However closely we may approximate in
theory to the actual mechanism of electro-
magnetic wave transmission, as used in
wireless telegraph practice at present, it is
now reasonably certain that both the earth
itself and the space above the earth are
esgentially involved in the phenomena,

Repeated experiment has shown the im-
portance of good earth eonuections for bhoth
the transmitting amnd  receiving  antennae,
andd several letters patent, such as those of
Lodge, Muirhead, Fessenden and Stone, pro-
vide, in  addition, for special conduecting
metallic nets or strips, at the foot of the
antennae, extending therefrom to a distanee
of a gquarter wave length or more, whereby
the efficiencey is inereased,

The influence of the general eondition of
the earth around the fooi of the antennae
as to moisture, temperature and ingredients,
hiag algo been noted, amd the effects of the
capiacity of the aerial itself, its height, and
of elevated capacity areas placed at or near
the emd of the vertical wire, have been in-
vestigated in connection with the recent

for many
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great advance in syntonized systems.

For best results, it bas been obzerved in
general that the vertical wire or net should
be ecarefully insulated from all supporting
poles, guys, or indeed any electrical con-
ductor connected to the earth, the object
being to form an open vertical receiving
cireuit, insulated in the air.

We may therefore, with advantage, as
Fleming and others have done, regard the
general function of the vertical receiving
wire and Its accessories as serving to unife
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vegetation, partieularly in the form of high
trees covered with green leaves,

My attention was first attracted by learn-
ing from Major General Arthar MaecArthur,
U, 8, Army, of a successful experiment -
made in July, 1904, at the military maneu-
vers of the Department of the Columbia, at
Ameriean Lake, Washington, by Lieutenant
Willlam M. Goodale, of the U. 8. Signal
Corps, in which he found that in laying
rapid telephone lines in a wooded country,
for the field exercises of the Army, a much
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Wireless Telegraph Tree Station at.Ft. Mason

elecirically the earth and space effects
above mentioned, by  which, through the
ngency of one of the forms of wave detect-
ors, a sufficient amount of the energy of
the radianting waves is loealized to operate
a snitable receiving device,

It was from a general survey of the
above established facts regarding the re-
ceiving conditions for suceessful wireless
transmission of intelligence, that the writer
was led recently to consider how far these
conditions may be fulfilled by growing

hetter ground could be obtained by attach-
ing the earth =side of the instrument to an
iron nail driven into the frunk of a tree
or shrub, than by the ordinary and more Ia-
horions method of burying a conducting
plate, or hy driving an iron spike into the
earth itself,

It is found that the conductivity of a
growing tree in a healthy state, for tele-
phonie currents, is such that the earth con-
tact nail need not be at the root of the
tree, but may be earried to a helght up the
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Army Automobile Used in Tree Experiments

tree of 30 feet or more, and the telephone
used from that elevation with satisfactory
resultz, Indeed, experimment shows that
good communication ean be maintained
from one tree top to another with the trunks
of both trees in the eirenit. When the ope-
rator holds the ground wire in the hand,
and completes the cireunit to earth by mere-
Iy touching a live twig or leaf, the frans-
mission of speech is good. This permits
the military scout fo nse the vantage poiut
of the tree elevation for observing the
enemy, while being screened from view by
its foliage, and at the same time to trans-
mit by telephone to the distant station the
information thus obtained.

In order to test other Kinds of trees than
those available at Fort Mason, California,
a telegraph auto-car, recently purchased for
the Signal Corps of the Army, was tempo-
rarily fitted with the necessary transmit-
ting apparatus, and a four made throngh
S8anta Clara and Alameda eounties, Califor-
nia, installing and operating field sending
and receiving stations at  various points
along the route.

The electric power required was in the
form of two emall portable sforage batteries
of ten wvolts each, which were used to ex-
cite a large Apps coil

When a tree was used to support the
sending aerial, the “earthing”™ was accom-
plished throungh the root system of the tree
itself, by attaching a wire to one or more
iron nails driven into itz base. The tree
stem was utilized to support the aerial, the
ounly electrical connection therewith being
at its base,

After a little practice two men, a ser-
geant and corporal of the Signal Corps, one
a good lineman, and the other the chauffeur
ol the machine, who also acted as telegraph
operator, could ins=tall a sending station in
ten to fifteen minutes. A receiving station
is even less trouble to install, since there
is nothing to transport except what can be
carried in the hands.

The experiments thus far have been main-
ly qualitative, amwd the apparatus used, of
marked simplicity.

The transmitting apparatus at Fort Ma-
son consists of a small Apps induetion
coil of about 4-in. spark, and a vertical
antenna wire suspended from a 75-ft. pole
gituated on a binff about 80 ft. above the
sen level., Thiz was one of the first wire-
less stations installed in the United States.

The detector veed consists of a simple
microphone made by partially filling a small
cbonité tube with the regular sized spherical
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carbon granules u=ed In telephone trans-  was shifted up and down the ftree, the
mitters, and by imbedding therein two steel  effects being noted. In this  experiment,
needles as electrodes, =0 that they npearly  the transmitting station remained unaltered

tonech each other at the central part of the
tuie,

In Fig. 1 are shown three {typical ar-
rungements of  receiving  cirenits, which
have Leen found efficient in practice,  In
thiz figure, a growing tree Is represented
Ly the double line,

In Fig. 1 (a), N represents a point of
e¢lectric contact with the tree, made in any
convenient manner, such as by driving an
crdinary iron nail or pin into the tree, pref-
erably through the outer, living part theres
of.

The point G represents a conducting con-
tact with the earth, made by driving a
metallic pin therein. M is a microphone;
T, a telephone; and B, a source of electro-

(4) (B)

TREE

T

o

as far as possible, sending a simple signal,
sueh as the letter S It was found that
as soon a8 the distapce PN became more
than three or four feet, faint signals were
heard, which in general inereased in loud-
ness with the distancee between P and N,
alonz the trunk or stem of the tree, up to
the general region where the first branches
began to diverge, beyvond which a farther
inerease conld not be certainly noted.

In ovder to insure that the effects ob-
gerved were actually due to electromagnetic
waves from the tree itself, and not to the
short antenma wire represented by MN, in
(n) and (L), Fig. 1, a ecareful exploration
of the tree was made, nsing lead-covered
insulated wire for the connections PPM and

c)

TREE

e

~ EARTH LINE —7

motive force. In Fig. 1 (h) and (c), the
corresponding  letters represent similar ap-
paratus,

The first experiments tried were with an

arrangzement of eirenits indicated in  Fig.
1 (b).
The electrical contact with the free at

the point P, was made by driving a nail
into the tree itself an ineh or two above
the earth line, so that the contact would be
distinetly with the tree, and not with the
earth.  The whole apparatus used for these
preliminary experiments was extremely sim-
ple, consisting of a few feet of flexible
lamp cord, a microphone, with three small
dry cells, and a head telephone receiver,
anitably mounted on a small board about
10x12 inches.

With the electrieal contaet at the point
P remaining stationary, the upper point N

M>, the lead covering of this short antenna
being carefully gronunded, so that the actual
wire used was incazed throughout in an
enrth counected metallic conductor, which
would effectually sereen the electromagnetic
wares from affecting the wire inside, With
sl o owire, with the point P remaining
stationary, experiments were made, show-
ing that a8 soon as the distance PN became
more than about three feet for the particen-
lar distance and apparnfus used, faint sig-
nals hegan to be heanmd.  Upon removing
the terminal an inch or two away from the
tree, still keeping it at the same helght
above the earth, the signals disappeared en-
tirely, returning sgain when electrieal con-
tart was restored. These effects increased
in general, as the distance PN Dbecame
greater.
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- Forty Minutes From Chicago to MilwauKee

Mail and Express to be Hurled Through a Pneumatic Tube at 120 Miles
- am Hour

From Chicago to Milwaukee in a straight
line is B414 miles. The fastest trains con-
sume two hours In making the trip. It is
now proposed to transmit mall and express
matter between the two eities in 40 minutes,
A pneumatic tube, 18 inches in diameter,

Vacuum Pump

conveyving loads up to 500 pounds, is to be
constructed; shonld it prove suecessful one
more means of rapid communieation will he
available, and other large cities connected.

distant day. There are now in operation in
the United States more than 300 tube plants
accommodating 6,000 stations, requiring 3,600
horsepower, and operating at a cost of §36,-
000 per day. The longest of these is the
plant serving the Chicago postoffice. This
system is nine miles long, double tubed all
the way. It connects various railway and
postal stations of Chicago with the old post-
office bunilding and has a capacity for carry-
ing 3,000 letters per minute each way., Its
cost was $650,000.

Until very recently, however, the priactica-
hility of tube systems connecting ecities hun-
dreds of miles apart was precluded by the
enormous amount of power which would he
required to operate such a system. It is now
claimed that n new system las done away
with this objection and that a line conneet-
ing Chicago and Milwaukee capable of carry-
ing packages up to 500 pounds in weight is
an assured enterprise.

The distance between Chicago and Mil-
wankee is 845 miles and the proposoed sys-
tem is to include pipes 18 inches in diameter
for carriers conveying up to 500 pounds
weight and a =eries of 3-ineh tubes for spe-
cinl express messages and very small pack-
tres, From the main terminal at either city,
connections with all the big factories, and
othoer msiness houses could be installed and
thus the service be made to include a large
territory, The installation cost of such a
plant would be $5,000.000, but it is a feature

.
!
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Plan Section of Relay System

As vet no long-distanee pneumatic tube
gystems are in operation but contracts for
geveral are now pending and the work of in-
stalling them will be taken up at no very

of the svstem that the cost of operation and
maintenance is so low that the company
could make extracrdinarily low rates, 500
pounds being carried for 15 cents. This is
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an astonishing faet when it iz considered
that the package would cover the distance
in just 40 minutes.

The two important features of the plan
are, (1) the fact that instead of the carrier
being foreed through the tubes by means of
high pressure behind it, as in most systems,
the air Is partly exhausted in front of the
carrier, and the carrvier glides along sucked
by the vacuum and seeking to demonstrate
the old law expounded by Newton—Nature
abhors a vacuum™; (2) the system of relays
dividing longz pipe lines into 2ectionz of from
two to three miles each, amd each sectlon
operating wholly independent of the others.
Automatically with the entrance of the car-
rier into a section power ig cut off from the
preceding  section the instant the earrier
leaves 1t. In this way the power required
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has been theoretically reduneed to A mini-
mum; and it remaing for the eonstructed
line to demonstrate the power required in'
actual practice,

The carriers do not travel on wheels or
rollers, but are covered with Dlock felt which
is ag hard as rock, and fastened with brass
eaps and serews, It is expected the felt will
last several months, The ecarrier is very
necessary to the safe conveyance of the con-
tent=, A few weeks ago by chanee a leather
pouch filled with mail rfell into the tube at
the Chicazo postoffice and when the pounch
arrived at the other end of the tube it was
torn and riddled. This illuostrates the tre-
mendons power exerted by the air pressure.

Pipe lines are intended to be placed under-
grouml where storms and other disturbing
accidents cannot affect the serviee,
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RURAL FREE DELIVERY.

Rural Free Delivery which corresponds to
the free delivery system =0 long in force
in cities, is now in operation in every state,
Thirty thousand rural letter ecarriers make
daily trips of from 20 to 30 miles each, sery-

out of Fullerton, Neb.

of Mail Boxes on Rural Route No.

‘Nest"™"

POPULAR MECHANICS.

ing from 100 to 150 farmers’ families on
each route. These carriers are required to
furnish at their own expensze, the “putfits”
consisting of mail wagon, harness, horses,
ete.  Many are obliged to keep four or five
horses on account of bad roads or hills. They
are paid from $600 to $720 a year, according
to lengzth of route, but have to spend one-
half their salary for horse feed and other
running expenses. The mail wagons, which
are miniature postoffices on wheels, cost
from $60 to $75, besides the freight. These
carrviers perform nearly all the functions of
a postmaster, selling stamps, registering let-
ters and securing and eashing money orders.
A farmer may thus in addition to receiving
his mail every day in the year, except Sun-
days, send or cash money orders right at his
front gate. Each “patron,” as the farmers
served are eéalled, must provide a mail box,
and place it on the fence, a post or tree in
front of his residence. Thousands of pa-
trong, however, are served wlho live long dis-
tances from the route, and hence at cross
roads what is ealled a “nest of boxes" is
often seen.

The nest shown in the illustration containg
46 Dboxes, representing that many fawmilies
gome of whom live 10 miles away but who
find it more convenient to get their mail in
this way than fto drive 15 or 20 miles to
town,

The hoxes may b locked, but seldom are,
and in thousands of cases no locks are ever
used,  As the theft of mail frem one of these
boxes is severely punished by long terms
in prison, such events are extremely rarve. It
is stated that there are now over 3,500,000
farmers' families being served by the rural
free delivery, or a total population of more
than 18,000,000 persons. The system is
doing more to make farm life attractive
to the young people than anything which
has ever been done,

Several thousand additional earriers will
be appointed during the present year, and
the serviee is eventually expected to require
50,000 carriers. These earriers must pass an
examination and give bonds for $500. Each
carrier has a substitute whe carries the mail
when the regnlar carrier is sick,

The rural earriers have only one or two
holidays during the entire year, and must
go out in all kinds of weather, They are
the poorest paid employes in the sovernment
service,

The raral earrier has many -thrilling ex-
periences: at times he swims swollen rivers;
rescues persons lost in snow storms; diseov-
ers and extinguishes fires where the family
is away from home; and his arrival is the
event of the day at the farm house,
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BULLET-PROOF MILITARY MOTORS FOR
RED CROSS SERVICE.

A bullet-proof mwilitary  motor having
shields of the Paliser design of special qual-
ity steel iz an English invention which

Used as a Shield

promizes mueh toward reducing the terrors
of warfare. The motors are designed for
the use of officers amnd men in giving first
aid te the wounded in the thick of a batitle
if necessary.

The motors have three wheels, and the

Lamp for Operating at Night

bllet-proof shield may be extended wing
fashion for protection. They earry such
restoratives, handages amd emergency sup-
plies as may be required for immediate use.

Mechanical appliances for army use are
increasing. Portable ice-making machines
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and lamps for affording electrie light with-
ont glass, by means of the motor, to a field
hospital tent are among the important de-
vices in this line. In the lamp the carbons
are placed low, and the radiance (hus
thrown upward to the large shade, whenee

Front View of Motor

it is refleeted, and so alfords a shadowless,
diffused light for surgieal work,

il

GAS TANK FOR AUTOS AND LAUNCHES.

Acetylens ig a popular light for automo-
hiles and launches, and it is now possible to
purchizize the acetyvlene gas in swall portable

tanks, and avold the generation of the gas.
The tanks can be attached at any most con-
vonient place about the machine or boat, and
piped to burn as many lights as needed and
wheres wanted.

When the tanlk rang low it is exchanged
for another fully charged, with a supply to
last from two to three months, Supply
depots are loeated in all the large cities.

FIVE-YEAR SUBSCRIPTION OFFER.

In response to numerous requests we are
now offering 5-year subseriptions to Popular
Mechanies at $3.00, Persons avalling them-
selves of this offer should keep us informed
of all changes of address.
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TIMING RACES AT THE FINEST TO-
BOGGAN RUN IN THE WORLD.

Bt, Moritz is 4 Switzerland village—one of
the highest in the Engadine—having an alti-
tude of 6.000 feet, and world-famous for its
fine toboggan slide, the “‘Cresta.” Here in
March or April of each year gather tobog-
ganing enthusiasts of many nationalties 1o
compete in  what might appropriately be
called the *“Derby” of this sport, though it
ig known as the “Grand National.”

The tobogean course, with its high banks,
forming sharp curves, and its steep gradient,

L]
)
L]
:
:
TORCCCAN TRACK!
¥
¥
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]

Fig. 1.

iz mueh like other such courses, but is ex-
ceptionally well located, As only one tobog-
gan can oceupy the track at a time and the
races are all decided on a time basis, a very
Interesting and acenrate electric apparatus
is used for this purpose. Alongside the
course are set poles carryving four overhead
wires, the two upper ones of which connect
to a telephone at each end of the course,
putting officials at those points in communi-
cation, At the starting polnt one overhead
wire is connected through a battery of 10
cells to one terminal of a chronograph (see
Fig. 1), and the other terminal of the
chronograph is connected through a trigger
switeh X to the other overhead wire. The
further ends of the overhead lines are

MECHANICS.

connected at the finishing points to another
trigeer switeh Y. Both switches, X and Y,
are firmly fixed at the =ide of the course,

and have each a strong cotton line attached,
with one end to the trizger of the switeh;
the line is stretehed across the track about
216 in. from the ground, and the other end
iz tied to a peg driven into the ground on
the further side. The two switches are
nearly identieal. The Electrical Review,
London, describes their meclianism as fol-
lows: )

A eirenlar wheel of brass, A, is mounted
on bearings, and has a notch in its periphery
in which the pawl I, is placed when the
trigger is =et. To the wheel is fixed a radial
arm, C, with heavy brass bob, which falls
hy gravity when the paw] is disengaged by
the cotton being pulled. At the lower edge
of the wheel, A, a piece of ehonite, D, is In-
gerted in slightly different positions in the
two switches (Fig. 3): also a metallie spring
contact, K, 1s pressed against the under side
of the edge of A,

As will be seen in Fig. 3, when the pawl
i= set in the noteh in the two switches, the
spring E In switech X will be pressing
against the ebonite D and in switch Y, the
spring E is making contact with the whee]
A. Before the tobogganer starts, both
switches are set with the pawls B in the
notehes of the wheel A and the cotton
stretehed from the trigger across the track
at start and finishing peints (Fig. 2). The
signal iz given and the tobogganer starts
from a few vards behind the cotton; his
tohoggan striking the cotfon, pulls a nd
hreaks it, disengaging the pawl; the arm,

Fig. 3.

C, drops at switeh X, closing the cirenit,
which allows the eurrent to flow through
the electro-muagnet of the chronograph, the
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armature releasing the eclockwork, which
immediately starts and continues until the
cotton attached to switeh Y is pulled and
bhroken by the toboggan at the finish of the
course, when the arm of switeh Y falling
breaks the ecireuit and stops the elirono-
graph;: the time is then noted, and the ap-
paratus re-set for the next tobogganer., The
chronograph has a stop for re-setting the
hand at zero, one complete revolution of the
hand representing 30 seconds and these be-
ing sub-divided into tenths,

The Cresta is something over three-quar-
ters of a mile in length, with a difference
in elevation of 600 feet. The record time
made so fur is 61 6-10 seconds, an average
rate of 60 miles an hour on the fastest
parts,

GASOLINE MOTOR CAR FOR ENGLISH
RAILWAYS.

The Great Northern Railway of England is
experimenting with a ga=oline motor ecar,
which, if successful will be n=ed in subur-
ban work. The Electrical Review, London,
Bays:

The motive power iz generated by two en-
gines, which, however, are not connected in-
dependently to the axles although both axles
are driven; under normal eircumstances the
engines drive on to a common longitudinal
shaft, which is conneeted to the axles by
beveled gearing. Teo overcome the difficulty
of one axle over-running the other, owing fo
any possible inequality in the diameter of
the wheels, a special form of differential
gear is introduced, and combined with this
gpecial gear is the reversing mechanism. The
enginez are connected through independent
cluteches to a common change speed box,
from which the power is transmitted, by
meang of the longitudinal driving shaft, to
gear boxes suspended on each axle, and at
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this point the speed is reduced by means of
gingle reduction gearing.

The engines are of the standard Daimler
type, cach capable of developing 36 H. P.

Gasoline Street Car

when running at full speed. A separate
petrol tank is provided for each engine, and
the combined capacity of these is sufficient
for 400 car-miles.

The complete car weizghs something under
16 tons, including its full complement of
passengers, and although the normal speed
for which it is designed is 30 miles per hour,
it has on several occasions attnined a speed
considerably over 50 miles. The ecar is light-
el by electricity obtained from storage bat-
teries, which also supply energy for ignition
purposes and for the magnetic clutches,

i -

IRISHMAN SANG HIS OWN REQUIEM.

A merchant of Cork, who greatly admired
his own magnificent barytone voice, sang
hig own funeral mass over his remains not
long ago, This seemingly impossible feat
wiag accomplished by means of a phonograph
record prepared by the man in view of his
death. The phonograph was placed on the
coffin and the volce of the dead sang the
mass. The record will be used for each
anniversary Imass.

TrucH and Running Gear of English Ga soline Street Car
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.SMALLEST RESTAURANT
WORLD.

IN THE

What is claimed to be the smallest res-
taurant in the world is in operation at
Butte, Mont. It iz never closed; when the
place was opened the owners threw away
the key and the door has never since been
locked. It iz between two large buildings
and is only 3 feet wide and 12314 feet long.
Only four persons can be served at a time,
and there is no standing room.

“Only Three Feet Wide."

About half of the 13 feet iz taken up by
the kitchen, which contains a small refrig-
erator, a gas range, a coffee urn and a cof-
plete cupboard. The equipment is perfect
in every respect, though in miniature,

Every Inch of available space is utilized.
The one table iz 18 inches wide and 3%
feet long, There are four stationary chairs,
which are In constant use.

The owners of this world's smallest res-
tanrant are two chefs who run two 12-hour
ghifts. The two men do all the work. A
great many visit the restaurant just out of
mere curiosity.

e
-_—

Several railway systems are considering
the installation of a wireless telegraph sys-
tem for communication between moving
trains and stationz loeated at laroce cities.

POPULAR MECEANICS.

HOW STEEPLE JACKS CLIMBE TO DAN-
GEROUS PLACES.

A steeple jack tells how he succeeds in
climbing to apparently inaccessible places,
and smiled as he remarked “Itf's easy—when
vou know how and have the nerve.,”  All the
same most people would rather look on from
a =afe distance than do the climbing. He
BAYVE:

“1 know of no reason why a painter of
ordinary nerve and a clear head ecannot
climb a pole a mile high if he desires to,
and the pole is that high. Very often we
gee a wedather vane perched on the top of
a rod anywhere from =ix fo =ixteen feet in
length above a church spire. It is necessary
to take the vane down in order to regild it

“My way of doing it is this: Take an
ordinary bos'm'zs chair, with a tail of suffi-
cient length. Pass the tail around the spar
or rod twice underneath its own part, then
once around above, fucking the end under
its own part, making what sailors call a roll-
ing hiteh. Place yoursellf in the chair, take
in all the slack you ecan get, ralsing your-
self as high as possible, jamming your hiteh
tight. Now take a strap of sufficient length
(I do not mean a leather strap; I mean a
piece of rope with both ends spliced to-
gether), pass it around your spar, one turn
under and one furn over its own part, tack-
ing the end under, making what is ealled a
clove hitch. This is put on about the heizht
of your knees, leaving the loops of your
gtrap banging down., Place a foot in each
loop and raige yourself up: pushing the
hitelh on your bos'n’s chair up as high as
you can reach, jam it tight; sit firm in your
chair and draw your feet up, strap and all,
as hizgh as you can; then raise up again,
pushing your chair up as before, and thus
proceed, hitchity-hitchity, Jack and the bean-
stalk fashion, until you get there.

“l have taken off and replaced church
vanes in this way that were nine feet long,
and weighed fifty pounds, and painted flag-
staffs in the same manner. The bog’'n’s chair
should be as snug to the hips as possible,
in order to avoid all unnecessary play. In
ithis way you are at your ease, and have
yvour hands free to work with, obviating the
necessity of hanging on with your eyebrows,
Some years ago I gaw a man make several
attempts to shin a flagstafl about fifty feet
high. When within a few feet of the top
Lhis strenzth wounld be exhausted and down
he would come. With the chair and strap
he could have remained there all day, and
taken his dinner with him.”

The chief danger is the possibility of a
sudden faintness,
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STEAM MOTOR WAGON FOR HAULING
CANNON.

There ha= recently been built in England,
for the govermment, several steam motor
wazons, constructed especially for the trans-
port of artillery. Provision igs made for two
pieces of artillery on the motor wagon,
while =everal more can be hauled on their
own wheels, behind. “he illnstration ex-
plains the method.

-~
e

AUTO TIRE FOR HEAVY TRUCKS.

This tire Iz designed for motor trucks
where the trueck and load runs up into the
tons, The accompanying illustration shows
an Autraf tire on wheels designed for a 3-
ton load each, They are of the east vim and
hub and wronght spoke type, common in
farming and traction road engines, says
Motor Age. The hubs are double and the
spokes staggered. The rims are of 8-inch
tread and 36-inch diameter. Sixty cups 3

Rims are 8 - Inch Tread

inches wide and 1 inch deep, with one-half
the depth projecting beyvond and one-half
recessed into the rim are fastened on their
circumference. A rubber evlinder 214 inches
wide and about the same length, weighing
1 pound, iz set in each ecup and is held by
a %-inch bolt, which passes through both
rubber and wheel rim to the retaining nut.
The rubber segments are readily reversible,
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The bolts have flat button heads, under
which are washers nearly as wide as the
rubber. These heads and washers take the
road wear and make a flexible steel surface,
It is =aid that the traction is effective, The
empty machine used for a test readily shifts
four loaded box cars, of an aggregate
welght of 150 tons.
b e

BLOWING GLASS BATHTUBS.

Interesting Process in Which Compressed Air
Takes the Place of Man's Breath

(Gilass Dbathtubs are the recent production
of a German inventor, who has succeeded
in making them commercially possible.
These new tubs are much inferfor in ap-
pearance to the porcelain tubs so generally
used, and in utility are nothing better, save
in hospitals where medicated baths are oft-
times siven patients, The method of hlow-
ing them, however, i3 both unigue and in-
teresting.

A thick cast-iron plate having an open-
ing the exact shape the glass tub is to be,
having a removable frame resting on its
margin and held in position by locking le-
vers, is mounted on a hollow shaft which
iz journaled in bearings and arranged to To-
tate. The remwovable [rame holds the outer
edee of the glass within the ecast-iron plate.
Compressed air is used for blowing such a
large piece and iz forced into the molten
glass by means of the hollow shaft and
the perforated cast-iron plate. A bedplate
supports the apparatus,

Sufficient molten glass is poured upon the
iron plate from a ladle ecarried by a trav-
eling crane. The glass spreads over the
plate and under the frame, and rapidly cools
at its outer edge. At this point plate, frame
and glass are turned through a half circle
gso that the top frame is then underneath
and the layer of hot, smooth glass hangs
from the plate, supported by its chilled
outer edge. The central part sinks uni-
formly, the bedplate being brought into
contact to secure this result, and the bot-
tom of the tub is formed. The bedplate,
falling slightly, pulls the glass down and
go forms the walls, and then through the
ghaft and cast-iron plate compressed air is
akilfully introduced into the tub so as to
give the walls whatever ineclination desired.
This done, the blast iz turned off, the lock-
ing levers release the movable frame, and
the tub, still hot, is rushed to the annealing
oven, where it is earefully annealed, this
operation being the most important of all
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LARGEST GAS ENGINE POWER PLANT IN
THE WORLD.

Will Furnish Current for All the Street Care
in San Francisco

The electric street cars of San Francisco
are to be propelled by power generated by
the largest gas engine plant in the worlid.
Californin  alveady iz world famous for
notable feats of electrical engineering, and
now adids one more laurel, The order has
just Dbeen placed for the new gas engines,
which will require several months to build.

There will he at the start three 4,000 kw.
capacity, 3-pliase, 13,200-volt, 25-cycle, 88-
r. p. m. revolving field alternating current
generators, to be driven by 5,400-horse-
power gas engines, These generators are
the largest in capacity In the world driven
by cas engines,

HOW TO VENTILATE A SCHOOL ROOM.

The allotted time for contaminating the
air in a school room where each pupil is
allowed 130 cuble feet of space, is 8§ min-
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Fig. l==Air Movement Due to Loc-

cation of Registers
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utes, according to R. C. Carpenter, a recog-
nized authority. A contributor to the Metal
Worker describes different systems of ven-
tilation showing the movement of air eur-
rents. The system exemplified in Fig. 3. he
gays, works with admirable suceeess in many
of the metropolitan schools. e says:

“If the ventilating regizter is placed near
the ceiling on the opposite gide of the room,
the movement of the air current will be
that shown in Fig 1, none of the incoming
air reacling the lower part of the room,
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Fig: 2==Air Movement with Differ=
ent Location of Registers
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[{ the outlet ig placed at the bottom of the
opposite side of the room, the movement will

be as shown in Fig. 2, the incoming air
again missing  the lower portion of the
room, except where the alr enters and
leaves the room. Now if the register
throngh which the air enters is placed
- — L —— e INLET
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Fig. 8--Diffusion of Air Through
Best Location of Registers

about 8 feet above the floor and the ven-
tilating register at the floor on the same
glde of the room, the children sitting near
the register will suffer no nnpleasant effects
from the incoming air, and the perfect clir-
culation  will take place a8 shown in
'F f-'.'.. 3|"
—
EIG MAILS FOR EUROPE.

%

The holiday mails {rom this country to
Europe were the largest ever carried, The
miails are landed in tenders and the illustra-
tion shows one of them unloading from the

Christmas Mails

“Baltic.™ The load was so large the lower
deck was piled full. and hundreds of sacks
and bags were packed on the bridge. The
Shipping World, London, says there was
22,000,000 in the vegistered letters alone,
e

Prussic acid is nsed in many localities in
California for killing ingectzs on fruit trees.
One man’s outfit for this work cost $10.000,
Tents are placed avound the trees and the
fumes of the acid are liberated from a =au-
cer at the roots of the tree.
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Photographing From a Captive Balloon

Within the Reach of Every Photographer, Amateur or Profes-
sional--Expense no Longer an Obstacle.

It is quite possible to tuke photographs
from a captive balloon =0 small that the
experiment ig robbed of almost all of its
expense and
the apparatus
is  convenient

to its owner
on any fair
day he may

wish to nse it

The halloon
need not be of
more than 500
cubie feet ca-
pacity (=imply
largze enough
to  ecarry the
camera and
light attach-
ments) and
may be inflat-
ed by running
a tube from
the ordinary
household gas
meter to the
halloon,

The balloon should be spherical in shape
and made of some very light material of
close texture, Light silk is one of the best
materialz for the purpose. Stitch the gores
well together with strong, fine silk and coat
the balloon with linseed oil varnish—a very
thick coat. The neck of the balloon where

Fig. 1

the gas is entered is commonly left open.
The purpose in thiz is that on ascending,
as the pressure of the external air dimin-

ishes, the expansive force of the gas con-
fined in the balloon greatly increases. For
our purpose the bhalloon will not ascend to
any great altitude, but were an ascent of
several miles fto be made, the expansive
force of the gas would soon tear the silk
envelope into shreds if there were not some
means for a small amount of the gas to
eECape.

Over the silk envelope place a network
of light, strong cords hanging down to the
lower half of the envelope, and having
cords or leading lines attached for fasten-
ing it to & hoop. A balloon of 500 euhic
feet capacity can be inflated in about two
hours.

For taking the photographs a camera of

Fig. 2

box form with half-dark slides forused at
infinity is most convenient. For attaching
it to the balloon hoop use serew-clamped
trunnions at its sides, mounted in triangn-
lar side frames, so that it can be set at any
angle desired. This iz clearly shown in
Fig. 1. Fit to the lens of the camera a
Bausch and Lomb shutter, as shown in Flg.
2, arranging a hook to held it until it is
time to remove the hook and release the
shntter, this operation being performed by
an electeomagnet connected with a battery,
which arrangement will be described fur-
ther.

The length of the ecaptive line may vary.
Excellent photographs may be taken at an
elevation of 1560 feet and good ones at 500
feet. We would recommend the use of a
long line, as there is a pleasure in experi-
menting with altitudes and comparing effects
and results. The captive line should be
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Fig. 8.—Broomwater Creel, England, Photographed at an Elevation
of 160 Feet.

both light and strong and wound into a sin-
gle cable with a double-strand flexible in-
sulated conductor, such as iz used in mak-
ing telephone connections,

In Fig, & is shown a reel for winding and
unwinding this three-strand cable. The
reel runs on ball bearings amd the Inner
ends of the two wires are connected with a
plug terminal on the reel, so that a terminal
battery may be connected at the moment
the electric current is desired. The relation

A o B

il

Fig. 5.

of the battery to the reel is also shown in
Fig. 5. The battery has an eleetric switch
for controlling the time of transmission of
the current which releases the shutter cov-
ering the lens.

With thiz mueh of the apparatus prepared
the rest iz a matter of little time and
trouble. Inflate your balloon, tie a string
around its neck until you are ready to send
it up, and tie bags of sand to the leading

strings to hold it down, should there be any
delay in proceedings. If the frame for the
camera is ready, tie the leading strings to
the hoop, being careful to tie them securely
and at equal lengths, Insert the swing
frame of tlie camera in the hoop, connecting
it firmly by two long beolts. Pass the loose
ends of the wires into the front partition
of the camera and fasten them to the ter-
minal screws of the electromagnet. Insert
the dark =lide and remove itz front; set the
shutter and adjust the hook for holding it
in place,

If a true plan view is wanted, set the
camera on its trunnions, with the lens
pointing downwards. Release the reel and
let the balloon earry the camera up—100 ft.,
200 ft., or farther, according to yvour length
of line and your wishes in regard to alti-
tnde, When it has aseended as far as de-
gired apply a brake to the reel, insert the
connection plug, press the button and send
the current up the eonductor, both that on
the reel and that in the air, until it releases
the shutter by means of the eleetromag-
net lifting the hook and so effecting the ex-
posure. The current may then be turned
off and the balloon hauled down., To take
another view, reset the shutter, change the
plate and run the balloon up again. The
captive balloon is held very steady by this
method, whereas did the photographer
himself ascend to take his views, the aerial
craft wonld be susceptible to the least
change in ballast. One aeronant fells of
gndden change in elevation of 20 or 30 feet
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during a balloon veyage, due to his throw-
ing out a chicken bone,

In Fig. 3 is shown a view of Broomwater
creek, England, taken by a correspondent
of Technics at an elevation of 160 feet.
The three figures standing on the white
path represent the operators of the captive
balloon apparatus. On the seat iz shown
the reel and batteries. The white loop is
cinged by a portion of the captive line near
the leng of the camera, a very common de-
tect where the pieture is taken wvertically.
The large white pateh is the cover of a
dinghy spread out on the grass to dry.

One of the great features, both of enjoy-
ment and profit of eaptive balloon photog-
raphy, iz the complete control of the appa-
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ratus which may be maintained. Fig. 4
shows a balloon in an inflated state being
carried down a river to the point where it
iz desired to take views. The balloon ean-
not he earrvied while inflated along crowded
streets conveniently, but it is an easy mat-
ter to convey it by boat.

Naturally, it requires considerable experi-
menting to secure good results by this
means,  The balloon, the eamera. conduct-
org and eonnections must all be carefully
adjusted, and probably readjusted, before
the apparatus works entirely satisfactorily.
But by this method eaptive balloon photog-
raphy iz quite within the realm of the pos-
gilile for any photogerapher, amateur or pro-
fesszional, and will repay tryving,

How Grindstones Are Quarried

Sawing Out the Rock

Recent reportg of the United States geo-
logieal survey state that there has been a
decided inerease in the grindstone produe-
tion of the United States of late, due in
ereat measure to the simultaneons inerease
in all kinds of manufacturing industries,
The annual value of this product is ¢lose to
$700,000, and the value of the annual im-
ports of grindstones is about §75,000. The
imports are mostly from England,

The American production of grindstones
comes from Montana, Michigan, West Vir-
ginia, Wyoming and Ohio, the Buckeye state

producing more than five times that of all
the other states combined. The accompany-
ing photograph illustrates the sawing of
erindstones from the notable Ohio guarries
with machinery. Holes are first bored and
the saw works its way from one of these
to another. Grindstones come from a par-
ticular stratum of the sandstone guarries,
other =trata in the same quarries being puat
to other unzes, The grindstones are made
into their round shape after they are taken
from the quarry and are then ready for the
miarket,
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WONDERFUL REVOLVING STAGE.

A group of sprinters stripped for work,
and running at full speed on the stage of a
theater, but constantly in sight of the audi-
ence was the novel sight recently witnessed
at the London Colisenim, That a man should
run and not progress would be a paradox
but for the fact that the runners were on a

POPULAR MECHANICS.

cirenlar platform which was made to re-
volve as rapidly as they ran, and thug the
performers did not pass from view., The
mechanical arrangement is quite like that
employed in the movable sidewallk.

The construction consists of three con-
centric platforms  which are reveolved by
means of fourteen small electrie motors. In
Fig. 4, at A, B, C and D is shown the
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arrangement of the dials by which the
gpeeds  desired are  telegraphed  to the
operator, who is loeated in the gallery above.
Oue of the dials is shown in detail in Fig. 3
nud in Fig, 2 the speed required i= being
telegraphed by means of a dial. A general
view of the revolving staze arrangeiment is
glhiown in Fig. 4, a foot-race being in prog-
ress on the revolving tables,
B —

PILOT SHIP “FRASER" FOR CALCUTTA.

A new pllot ship, the “Fraser,” has been
built in England and is on her way to India,
where she will he stationed at Calentta, The
gliip is 281 feet long, 36 feet beaw, and buailt

Indian Pilot Ship

to keep the sen in all weathers, Twin-screw
propellers and ample boiler capacity enable
i speed of 15 koots per lhiour over long dis-
tunees.

e o Bk
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ENGLISH SPRING WHEEL FOR AUTOS.

Bpring wheelz as a substitute for pneun-
matic tires are attracting attention in Eng-

Auto Spring Wheel

land as well as in thiz country. The inven-
tion illustrated has a pair of pointed star-
shaped steel plates secured to cach hab, and
connected by a pin at each point of the

star. Each pin carries a pair of triangular
ittt lizing pleces between the plates, and a
miir of trinnguiar levers outside. Between
the equalizing pieces are a pair of rollers,
the rollers on adjacent trinngles being con-
nected Dy a series of plate-springs, the cen-
ters of which arve attached to the star-plates
by means of bolts passing freely through
distance-pieces between the plates.  Each
holt is also connected by pin joints to oue
pair of corners of the triangular levers al-
ready mentioned, the remaining pair of cor-
ners heing jointed to the center of o pair of
serments having rollers at the extremities
which bear azuninst the inner side of the rim
of the wheel. It will be seen that any pres-
sure on the rim of the wheel is transmitted
from the plate-spring immedintely opposite
the point of application to the whole of the
gprings round the wheel by the agency of
the  equalizing  pieces, and, further, that
these springs are protected from any
obligue straing by the triangular levers.
—_—————
DEVICE TO INDICATE POLARITY OF
ELECTRIC CURRENT.

A simple instrument is now procurable
for detevmining the poles of a battery, A
calvanometer is perfectly well adapted for
the purpose, but is not very practical, says

\
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Polarity Indicator

Seientific American, The trouble with pole
paper and common blue-print paper is thay
both have to be moistened. A simple pole-
tester, which ean be had from any good
electrical supply housge, is shown in the il-
Instration above, Tt consists of a glass tube
closed at the two ends by o metal cap which
is provided with a binding serew and a short
internal metal rod. For the determination
of polarity, the apparatus is put in elrenit,
and the Hguid that it contains immediately
hoecomes red at the negative pole.  After
the operation is finished, the tube i{s shaken
to eause the color to disappear,
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ONLY ENGINE OF ITS TYPE EVER BUILT.

A most nnusual engine was receutly in-
gtalled on a secow in New York harbor,
where it is operating a ecircular saw which
cuts off piling at a depth of 30 ft. helow
the surface of the water. The saw is
mounted on a vertical shaft and driven by

".":‘:l
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Courtesy of the Buffalo Forge Co.

Cuts Off Piling 30 Feet Beneath
the Water

a 10-in. belt, which, from the peculiar con-
struction of the engine has a quarter-turn
in it.

The engine iz the only one of its type
ever constructed. It is of the enclosed tyvpe
with a wvertical shaft bhaving two double-
acting  cylinders, made of close-grained
charcoal irl:-:u, 10 in. in diameter with a
10-in. stroke. Steam is admitted by a sin-
gle piston valve controlled by one governor
located in the flywheel of the engine and
supported on a steel plate atlached to the
armsg of the wheel,

A thrust-bearing situated at the top of
the shaft, directly under the flywheel, ear-
ries the weight of the main shaft, fiywheel,
rovernor and part of the connecting rods—
a total of 1,750 1bs. distributed over 4,791
8. in, a maximum pressure per square inch
of 40 1hs,

The shoe of the crosshead, which is of
the locomotive type., completely surrounds
the guide-bar. The ratio of the length of
the connecting rod to the stroke is a little
over two.

The engine is provided with a flywheel 5
ft. in diameter, and 13 in. in breadth, hayv-
inzg a flange turned on one =ide, The crown
of the wheel is only 5% in. from the top
of the wheel, 50 the belt tends to run above
the flange and not wear its edge by contact
with the flange.

MECHANICS.

{me of the especial features of the en-
gine is the lubrieating system, All the oil
is taken from a eentral reservoir and fed to
the bearings by tubes, each fube having a
sight-feed areangement in connection,

e

A MOTOR WELL-BORING MACHINE.

A motor well-boring machine in which
one gasoline engine iz used both for pro-
pelling the apparatus from one place to an-
other and for operating the boring maclin-
ery, alzo, is the invention of J. A. Yates, of
Alturas, Cal,

The machine iz adapted to =peeds of one
and one-linlf, three and =ix miles per hour.
Boecause of the very bad roads to be traveled
the rear wheelz are fitted with steel tires
5 In. wide with #-in, “gronsers” riveted on
to give a grip where traction is poor. When
the wheels cannot get grip enongh fo move
the machine out of a bad place an 800-ft.
gteel cable is reeled out, secured to a tree
or rock, and the motor thrown inte gear
with the eable drum, thus pulling the ecar
out. The frame of the machine, construct-
ed of gteel of I-section with channel steel
cross members, is very strong,

Motor Well-Boring Machine

Mr., Yates, in testing this novel apparatus,
found it eapable of climbing any hill having
a rond of any kind, The gasoline engine
weighs 720 1bs, and the machine complste
weighs 4,559 1bs,

e —

Send $3.00 and zet your name on Popular
Mechanics® mailing list for five vears. Ad-

dress may be changiodd as often as desired.
e

The “1905 Shop Notes" iz now In press
and will be ready for delivery February 15.
It contains 200 pages, amd is a reprint of
all the Shop Notes up to and ineluding
December, 1904, Eizht pazes of index make
ite valuable contents easy to find. Price 50
conts, postpaid,
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Largest Gas Generator Unit iﬁ the World

Produces 3,000,000 Cubic Feet of Gas Every 20 Hours==In Operation
at OaKland, Cal.

What is believed to be the largest single
unit illuminating gas generator in the world
is producing 3,000,000 cubic feet of gas

cvery 20 hours in Oakland, Cal.

The scarcity of coal and the abundance of
oil has driven every coal gas plant but one
in the state fo the nze of oll, and the former
high price of gas has dropped to that pre-
The mammoth

vailing in eastern states,

the generator is eleven feet four inches, the
neck piece at the top of the combustion
chamber is drawn in to six feet. On the top
of the corbel work, which forms the dome
of the combustion chamber, there is a shelf
nearly three feet wide encireling the gener-
ator, and on this shelf checker brick are laid
to a point reaching the bottom of the flue
connecting the two shells. The superheat is

This Machine withi One Man Produces 150,000 Cubic Feet of Gas
Per Hour

gns-from-oil generator is described in the
Purifier.

The set comprises two steel shells, cylin-
drical in shape, sixteen feet in diameter and
twenty-eicht feet high, one being used as a
generator, while the other Is a superheater.
These shells are connected at the top hy a
flue box, so arranged as to provide the larg-
st possible opening for the flow of gas.
Unlike other oil gas generators, this one con-
tains no arches, and the oil is treated by
heat radiated from checker brick and the
walle of the lining, instead of by direct con-
tact. The hotfom portion of the generator
ig an open combustion chamber, drawn in at
the top in a manner similar to the dome of
a eupola, and while the Inside diameter of

filledd with checker brick, laid in the ordinary
manner, with vertical flues of large area.

The generator is connected by two 33-
inch outlet pipes to a wash box pro-
vided with a =eal and acting as a hydraulic
main, and from this box the gas passes
throngh a =erubber 12 feet by 30 feet, and
two scrubbers 10 feet by 30 feet. The wash-
ing of the gas is done by means of sea water,
as this rag does not 2eem to be as sensitive
as coal gas for which fresh water must be
nsed,

Thiz machine which produces 150,000
ribie feet of gas per hour is handled by the
labor of one man. There ig no shoveling of
coal and the most difienlt work the gas
maker does is to open and cloge a valve.



228

POPULAR MECHANICS.

Fins for Propelling Submarines

Swims LiKe a Fish—Safety Chamber Permits Escape Should the
Boat SinK.

Fins for propelling, impelling, directing
and controlling submarine vessels is the es-
sential feature of a new system of under-
water navigation invented by a Mr. Middle-
ton, of England. One of the lmportant re-
sults accomplished by these fins is to enable
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submarine vessel should be capable of mov-
ing in a wvertical plane even better than in
a horizontal plane.

The fins are driven by electric mptors and
the screw propeller provided, in addition
to the fins, but ils purpose is merely to
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Fig. 1-Interior Showing Safety Chamber

the vesszel to be navigated in three diree-
tions, instead of two, as in the case of the
screw-propeller, That is, the submarine
vessel equipped with the fins is able to be
controlled in a vertical plane, instead of
making alterations in its Duovaney to aec-
complish this end. This is most important,
says the Illusirated London News, as the
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gimplify the mechanism for impressing the
motion on the fing, The Middleton vessel,
it is elaimed, ean bhe navigated and fought
by the remarkably small erew of three men.
Six men may be earried where a change of
wateh is required. The keyboard places all
the parts under control of one officer, who
by ite manipulation may fire the guns, con-
trol the inclination of the fing, set the fin-
motion going, reverse the electro-motor, con-
trol rudder motor, control the rudder, put
pump In gear, control serew, and discharge
topedoes. Tn Fig. 1, A and B show the fins
floxed for raising the hoat. A fin in detail
is shown in Fig, 3. Fig. 1 shows the in-
ternal arrangement of a 300-ton snbmarine.
The action of the fins i= patterned after
thoge of a fish, which hy an almost imper-
ceptible movement of its fins ean place its
body at any angle or poise,

Still another valuable feature of the Mid-
dleton boat Is the automatie pump, which
acts when the hoat hags descended to a
depth that is dangerous, and which instant-
Iy changes the coursze of the vessel.

Another most interesting and novel feature
of the craft is the safety chamber, by means
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of which the erew ecan Dbe liberated and =trong =teel tank entered from the bottom,
egeape to the surface in case of aceident to  After the crew are in, the opening is closed
the submarine. Had this deviee been sup-  @mud the tank released, rvising quickly to the
plied in the ill-fated English submarine her surface hy its own hnoyaney, On reaching
crew could have escaped. The safety cham-  the surface o cover can be removed from the
ber is shown in the eut, and consists of a  top and the crew display distress signals.
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of Popular Me-
chanics representa-
tives are earning
from $5.00 to $10.00 per day. One reports $8.00 in one hour. Our
proposition is very liberal, the work is comparatively easy, and can be
done wherever there are people who read the English language. Write

and let us tell you something about it.
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GRADING COUNTRY ROADS WITH A
TRACTION ENGINE.

In the vieinity of Durant, Ia., horses are
used no more in grading the country roads,
for it was found that a traction engine
could draw two graders and take the place
of 12 good borses, with an engineer to
take ecare of the engine and one man to
handle cach road grader,

Does the WorK of 12 Good Horses

The engine used was a double eylinder
weighing  about 26,000 pounds, having
Gli-inell eylinder bore, 12-inch stroke, 200
revolutlons per minute, and of about 125
pounds steam pressore,.  The graders are
coupled 1o the tender, which is just behind
the engine, and which carries a balf-ton of
coal and eight barrels of water., A team
hauls an additional supply of water and
coal enough to keep the machines going all
day. The road graders do not follow the
same track, but go =ide by side, one a little
behind the other, The engine travels on
the road about as fast as a team walks or-
dinarily.

il o
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MOSQUITO NETTING INSTEAD OF
MEDICINE.

“1 should have no fear of eatehing fever
in the Lieart of a swamp if 1 had a proper
sleeping place,” declares Mr. A, W, Bayly,
owner of the Gold Fields News, Barbertou,
Portuguese East Africa, and what Mr, Bayly
considers a proper sleeping place is a place
enclosed with mosquito netting or iron wire
netting,  To substantiate his statement Mr,
Bayly relates personal experience.

After an absence he returned to his home
to find that his eldest son had  suffered
from five snecessive attacks of malarial fe-
vor in one season, and he determined fo
try some preventive measures, The only
gaugze he could obtain at the place was a
painted cotton fabric at 18 cents a square

yvard, With strips of old bamboo blind and
small staples he fastened netting on  the
outside of all sash frames in such a man-
ner that the windows could be opened
readily. At French casements the gauze
wias fastened to the outside Venetian sun
slintters; where there were no shutters it
wis fastened to the door or window frame
itself. Ountside doors were protected by
light-fraimed porches, With a little care
about closing Jdoors or windows quickly
the plan worked admirvably. Mre. DBayly
states that with this protection they have
Liad no cases of fever for three years,
though sometimes mwembers of the family
have been in unprotected hounses for the
plght, There is only one species of mos-
gquito—the Anopheles—which earries infee-
tion, and it only works at night and is in-
nocuous during the daytime, It s slug-
gish and less industrious than the other
species—the Culex—and therefore is not so
apt to get in, but once in, Its presence is
not detected easily, for, unlike the Culex,
it does not hum.

Later wire gauze was obtainable, but on
the whole was not so satisfactory as the
cotton gauze. The wire gauze has a nicer
appearatce and does not collect dust, as
does the cotton, but the sea air causes it
to oxidize and drop to pleces,

During =ome experiments as to the effi-
clency of this method, the ceanmps of some
railway construction gangs in  Italy were
protected  with gauze amd the men  enu-
tioned to be indoors between sunset and
sunrise.  An equal number were left un-
protected, but dosed with quinine and other

preventives,  On  the sections  protected |

with sereens the percentage of fever cases
wias but 5 per eent, while on the unpro-
tected sections it was 95 per cent,

It is stated by United States Consul Hol-
lis, Lourenco Marguez, Portuguese East
Africa, that where wire netting, of English
manufacture, has been used for this pur-
pose, it ig falling to pieces after a year's
n=e, and that ithe only mosquito net-
tings that will stand the climate are the
different galvanized and  composition net-
tings made in the United States, and there-
fore firms in this couniry are receiving
large orders.

e
Nikola Tesla has announced the invention
of a “telnutomatic” torpedo which, if adopt-
el by the governments will stop the hmilding
of battleships and make forts needless,  He
says this new torpedo can be directed and
submerzed at will with a greater range than
ithe largest pung that its precision is anerr-
ing and its efect wholly destructive.
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SUSPENSION BRIDGE FERRY AT NEW-
PORT. :

An aerial ferry is being built at Newport,
England, over the river Usk. Instead of a
steel girders construction as in the bridge
ferry at Duluth. deseribed in Popular Me-
chanics last wonth, this one iz hung from
a suspension bridge consisting of sixteen
steel cubles each 29 inches dinmeter. The
gpan iz 645 feet, and the towers 241 feet
hjgh are guyed by 32 steel ropes carried
Litek 520 feet. The Shipping World sayvs:

The platform carrying the traveling frame
from which the ear will be suspend-
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GALVANIZING BY THE “SHERARDIZING"
PROCESS.
New and Simple Method by Which Iron and Steel

Are Protected from Corrosion.— Low
Temperature Required.

Hitherto electro-zineing, or cold-galvaniz.
ing, and hot galvanizing have Leen the two
methods used in coating iron and steel with
zine as g protection against corrosion. Both
of these methods have great disadvantages.
“Sherardizing,” a new process lately om-
ployed for this purpose, combines the good

ed will have two service foot-ways,
and its total weight will be 539 tons,
The traveling frame will be fur-
nished with sixty east steel wheels,
ciarried in steel brackets secured to
the longitudinal members of the
frame, and will he 104 feet in
length over all. The car will he
attached to the traveling frame by
thirty suspension ropes, which will
he so fixed a8 to prevent any swa=-
ing motion duaring high winds., It
will be divided into a central road-
way space, and two roofed-in foot-
wiays and a pilot house or motor-
man’s eabin will be erected on one
side to contain the controlling ap-
paratus. The car will be 33 feet in
length and 40 feet in width, and in
itself will weigh 311 tons. It is

LFE e m ety B o Ny T ST S S

designed for a proof load of 66 tons
in addition to its own welght. The
frame and ear will be propelled Ly steel
wire ropes wound on a drum worked by
- electric motors erected nt one end of the
bridge platform, the actual control being
from the car itself. The rate of travel will
be 10 feet per second.
e
OPENS WINDOWS WITH COMPRESSED
AIR.

F g 1.

Opening and cloging windows ig the latest
application of compressed air. An ordinary
water motor or small electrie motor in the
hasement doe= the compressing and the air
is condocted through small pipes to one
eyvlinder for each window. Two small valves
control the action of the piston, one for rais-
ing, the other fo lower the sagh. The device
moves noiselessly and is said to be inex-
pensive,

P

Save vour Popular Mechanies cach month,
bhind them at the end of the year and yon
will have a valuable hook for reference at
no extra expense,

Sherardizing Drom for Small WorK.

points of the two other methods and far-
ther recommends it=self on the guality of
gimplicity, the ecoating of zine being aj 'led
at a temperature several hundred d  ees
lower than the melting point of zine.

Articles to be Sherardized are first freed
of seale and oxide by dipping in an acid so-
Iution or by sandblasting. Zine dust, ob-
tained during the process of distilling zine
from its ores, is nsed for coating the metal
The zine dust co=tz about $97 per ton. It
cannot be smelted or reduced to a metallie
form under ordinary econditions, even by
very high temperatures, it is, therefore, es-
pecially adapted to a process of dry gal-
vanizing as the zine will not melt when
the furnaces are overheated. Articles to be
Sherardized are placed in  airtight recep-
tacles charged with zine dust. The inside
of the receptacle is coated with plumbago
or black lead to prevent it becoming coated
with gine,  Articles coated with grease take
a hetter eoating of zine than those free
from Zrease.

The type of furnace generally used for



Fig. 2. Controlling Valves to Furs

emall work has a cylindrical elosed iron
chamber which is rotated on an axis. The
chamber has a side door of iron, if to be
used for small articles, such as baolts, small
castings, nuts, ete, or an end door if for
tubes and other oblong articles, The con-
struction differs a little In these two cases,
in order to insure the articles being turned
over so they will recelve a uniform coat-

Fig. 3. Gas Burner and Drum,
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ing. In such a furnace one of the trunnions
is made hollow so that a pyrometer may be
inserted to register the temperature. DBun-
sen gas burners are arranged below the fur-
nace for heating the drum and the whole
is enclozed in a cast-iron shell lined with
fire-brick. The drum may be gearved to ro-
tate constantly, or may be turned intermit-
tently by hand. (Fig. 1.)

In one big Sherardizing plant where four
furnaces capable of taking drums 8§ inches
by 2 inches, with a ecapacity of two tons df
material per charge, are In use, the fur-
negees are lieated by gas led by iron pipes
to the back of the furnaces, The supply is
controlled by iron cocks and the gas is con-
ducted through brick channels, having in-
lets (A, Fig. 2), through which the air is
drawn., The gas iz buent throngh cast-iron
burners (A, Fig. 3.)

To charge the drum it is placed on a
truelk, which is run on to a table (Fig. 4);
one end is lowered by gearing and the zine
dust is charged into the tilted end from an
upper floor through a chute (F, Fig. 5.) A
drum being discharged over an iron grating
which allows the zine dust to fall into a
chamber below, from which it is raised by
n chain elevator is shown at G, Fig, 5.
When charged with the zine dust the drum
i2 Dbrought to a horizontal position, the air
is exhausted and the troek run on tracks to
the furnace; it is then lifted on to a furnace
truck, which economizes heat. The drum is
pushed into the furnace, the door iz closed
and the furnace heated to the temperature
required, or from 500 degrees to 600 degrees
F. When it has been in the furnace a suffi-
cient length of tlme the door is raised and
the drum and earriage drawn out into an
open yard., Here it i= allowed to cool until
it can De easily handled,

Sherardizing forms a more lustrous and
metallic coating than does cold galvanizing
and a more uniform deposit than any other
Process,

“Articlez ean be Sherardized at a few
hours' notice,” says The Electrieal Maga-
zine, London, “starting all eold.” The tem-
perature required is so low that the mini-
mum of fuel is consumed; the articles do
not require so much cleansing as in other
processes, making the labor less and the
CEONOMY more,

il

To make a good blackboard paint moisten
4 oz lampblack with aleohol; rub out with
g =patunla, and gradually add 1 qt, shellac.
Sthe in 3 oz, flour of pumice and 3 oz, pul-
vorized rottenstone.  Strain carefully; apply
quickly and evenly: let stand two days and
apply another coat.
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OSTRICH RACING

When a dealer goes to an os-
trich farm to buy a bird or two
he selects the ones he wants by
racing them. He chooses two or
three he likes and these are
ranged in line and shown a
bunch of figs. Then the man
with the fizs zoes a quarter of a
mile away and the ostriches are
started.

It is gquite thrilling to see them
with their long hony legs cover-
ing the ground at an amazing
rate. The one who wins seems
to enjoy Lis vietory and if he is
much ahead of the others eases
up towards the last and reaches
the goal at a walk, perhaps.

Fig. 4-—?!uin§cﬂmm on the Table for

harging

The dealer buyvs the winner, as
the fastest is also the strongest.
i

NEW EXCURSION BOAT REGU-

LATIONS RIGID.

New government regulations
lor excursion boats reguire that
loose or compressed cork life
presevvers shall be abollshed and
the attaching of preservers to
racks by wires, also, A presery-
er must be provided for every
passenger and member of the
Clew,

All steamboats must be provid-
el with fire buckets, barrels,
axes and steam fire pumps capa-
ble of throwing a siream from

Fig. 5. Drum in Position for Charging

two nozzles on each deck, at least
fifty feet.

TaKing Instantaneous Photographs By Electric
Light. ‘

Instantaneons photagraphs may now  be
tuken by electric light, A French pliotog-
rapher has devised an apparatus by which
he ecan control perfectly the guality and
amount of illumination and take photographs
instantaneonsly at the moment of the sub-
ject's best pose,

A large parabolic reflector of aluminum
has placed on its inner edge a series of In-
candescent lamps shaded with zround-glass
sereens.  These light up the subject =o that
the photographer can secure the po=e and
determine the instant for the real exposure.
An are light with three carbons is in the

center of the aluminum reflector, one car-
Lon Deing fixed, the others movable.

To take o photograpl, the subject is ar-
ranged, the sensitive plate exposed, and the
instant the pose is best the photographer
presses @ rubber bully which draws the two
movable earbong across the fixed one, form-
ing a brilliant are. The movable carbons
are drawn away from the fixed one by an
electromagnet  the moment the cuarrent
passes through the lamp, thus extinguish-
ing the are. The time of exposure is about
one-fiftieth second and the results are said
to be most satisfactory.
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CONICAL WIND MOTORS USED IN CON-
NECTION WITH STEAM ENGINES.

The Danish govermmument, which has de-
voted more study to windmills than any
other nation, announces the result of =sev-
eral years' experiments and declares in
favor of the conical type of air motor. The
experiments were couducted by Prof. La
Cour, near the town of Ascov.,

Conical Wind Motor with Wings
pen

Some time ago a great storm shattered
four of the 10 sails of a windmill, but the
motor showed greater power than before,
This fact showed that the ancient prineiple
according to which the amount of power
eained would be the higher the greater the
surface, was false, and further experiments
by Prof. La Cour go to bear out this con-
clugion,

The Electrical Review, Londen, says:
That the wind actg2 on a perforated surface
with a power much greater than in the case
of an equal surface eclosed throughout, is
borne out by the following experiment:
Two plank fences of the same thickness and
height, one of which had intervals hetween
the planks, while the other was compact,
were submitted to the action of the wind,
when the open fence was thrown down,
though the compact fence obviously opposed
the greater surface to the wind., A further
fact known in this conneetion is that per-
forated sails will work more satisfactorily
than those free from any holes, and this has
been ufilized in a recent Italian invention.

Conical wind motors are in many ecases
used in the place of a steam engine. Pumps,
wood amd iron-working shops. and agricul-
tural and illing plants way be operated by
these wind motors, which do not require any
appreciable amount of supervision: they may
also be used for generating electricity. For
the latter purpose, the firm of Theodor
Reuter & Schumann, of Kiel, Germany, who
are the manufacturers of the motors, have
designed a very simple apparatus for regu-
Iating the gpeed of the gearing driven from
the wind motor with abzelute accuracy, as
required by a dynamo. Another device en-
ables a wind motor and a steam engine to
work jointly on the same transmission,
when the wind motor serves to relleve the
gteam engines, thus securing a considerable
saving of coal. In the event of the Intensity
of the wind decreasing so that the wind
motor cannot keep up to the speed of the

— —_— ==

Conical Wind Motor with Wings
Closed

steam engine, another device will throw it
out automatically during the time of low
wind intensity; the steam engine never has
to turn the wind motor round,

.

ELECTRIC FANS IN WINTER.

Electric fans may be used to advantage
even in winter, Placed in show windows
they will prevent frost forming on the glass
except in the very coldest weather, and when
set upon a steam radiator they will drive the
warm air to any part of the room desired.

Flat steel serapers arve the best tools for
removing polish from flat surfaces.
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SHOP NOTES

REPAIRING A WAGON LOADED WITH WHAT TO DO IN CASE OF INSENSIBILITY

8,000 LBS. OF MACHINERY.

A wagon loaded with heavy machinery,
wagon and load together weighing 8,000 1hs.,
broke down while on the way to the Crooke
City mining eamp in Montana. The teamster
was alone twenty miles from help, The tire
had come off one wheel and the wagon was
nseless until it was replaced. One of our
readers, Lee R, Clarke of Bozeman, Mont.,
sends us a sketeh showing how the teamster
managed his difficalt task,

Under the rear axle next the disabled
wheel he built up a fulerum of such small
timber as was readily available, with the
end of one long log wedged in at the top

PROVISION

OR UNCONSCIOUSNESS.

Conenssion or stunning, eaused by blows
or falls upon the head or fall upon the feet,
may eiause mental confusion for a time, and

WEIGHT OF
WAGON

8,000 LBS.

BOX

Repairing a Loaded Wagon.,

next the axle to serve as a lever. At the
other end of this log was fastened a provi-
gion box, and into this were piled rocks unfil
the weight was sufficiently great to bear
down the end of the pole on which it rested,
and =o lift the wagon resting on the other
end, when the wheel was easily repaired.
i
A HANDY SHOP LAMP.

A very handy shop lamp may be made in
the manner shown in the sketeh., A is the

A

" PIPE

o

A Handy B8hop Lamp.

e

tank, B and B are union swivels, and C is
the burner: 14-in, pipe should be nged.

This lamp can be swung to any position,
making it especially adapted to shop use.—
Contributed by Roy Adams, Peotone, 111

%" PIPE

may be accompanied by laceration of brain
substances with hemorrhage and elot,

Aleoholic  intoxieation closely resembles
apoplexy, Every doubtful ease should be
treated the same as easges of apoplexy until
the attending physician has decided which
is the eondition,

In all eases, before the arrival of a physi-
cian, it is safe to secure quiet and rest by
laying the person flat upon the back, with
the head a little raiged:; heat may be ap-
plied to the body if it should appear cold.
If there should be great heat of the surface,
especially  during very hot weather, cold
may be applied to the body and head, or
the body rubbed with ice. Use no whisky
or wines.

The ecautious inhaling of smelling =alts
or hartshorn, followed by some warm drink,
may be permitted, provided there is a long
wiait before the arrival of the physician.
But all this must be done with eare, with
the head lifted up =0 that the patient may
drink more readlly, for in thiz condition
the ligquids are liable to enter the lungs in-
stead of the stomach, if poured in too
rapidly.,
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ANOTHER PUMP-ROD FISHING DEVICE.

A description of another device for fsh-
ing broken pump rods is sent us by E. H.
Harrison, of Dallas, Tex. He writes:

We have a well 1,230 ft. deep from which
we have to pump our water, using a large
Hft pump. The rods are coupled together,

. Fi9.3. Fig.5.

with couplings as shown in Fig.
2, with the end of the vod put in
the fork of the coupling and
fastened there with brads, Fig.
1, and the couplings having
male and female ends are

serewed together.,

Sometimes the rod pulls out
of the fork leaving it in the

POPULAR MECHANICS.

shape shown at Fig. 3, with the fork against
the side of the ecasing, making it very un-
handy to get at. The cheapest and quickest
method of fishing them out is as follows:

A fishing trap as in Fig. 4 is made, using
B-in. pipe, with a 2-in. elit about 4 ft. long
in one side, with a steel dog on the opposite
gide to cateh under the shoulder of the
coupling. The slit in the pipe allows the
fork to pass up the pipe far enough to al-
low the dog to eateh under the shoulder of
the coupling as in Fig, 5. Where the rod is
broken the pipe without the slit is used.

o
-

BORING TENONS ON WAGON SPOKES.

i

Boring tenons on wagon spokes is a hard
job where a common brace is used and one
which requires a great deal of muscular
power. Nearly every shop nowadays, how-
ever, is provided with an upright self-feed
drill, which reduces the difficulties to a
minimum.

To bore the tenons, make a small counter-
sunk hole in the floor perfectly plumb un-
der the drill shaft. Fit the spoke auger =o
it will run true and straizht, put the wheel
in place and proceed as though drilling a
hole. The tenons will he perfectly straight
and square with the wheel, every one alike,
and the job done with no hard work.—Con-
tributed by W. H. Raymond, New Shar-

on, Ia.
- e
A GOOD CEMENT FOR CRACKED IRON
POTS.

Knead 60 partz of clay and 10 parts of
iron filings with linseed oil to make a thick
paste. Add a little lingeed oil just before
applying and let it dry slowly. Will harden
in two or three weeks.

R .
e

OIL CEMENT FOR PORCELAIN.

Into 10 parts boiling linseed oil previously
bioiled stir 20 parts white lead and 12 white
pipe clay., Knead the mass thoroughly. Let
articles cemented stand several weeks to
harden.

-

The height of a column of water in feet
multiplied by .434 gives its pressure in
pounds per square ineh,

e— )

Fig. 4 >}
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HOW TO BURN CHARCOAL.

First get good sound wood, black jack,
black oak, elm, cedar, pine or walnut, and
cut in four-feoot sticks., Buolld o three-cor-
nered pen out of wood elghteen  inches
across and about four feet high, says a
writer in the Blacksmith and Wheelwright.
Then begin to stack the wond on it and
around the pen. Stack it close, and when
you have a space large enough on top of the
gtacked wood, build the three-cornered pen
Lizgher. Then begin to stack short wooml on its
end until you can use long wood again, and
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to the coal and stop all the air-holes. The
fire will then go out. Then draw out a litile
at a time and let the dirt =till lay on the
pit till it is all drawn. Coal is harder to
burn under green dirt, 1t should burn about
eicht or ten days in a pit with one hundred

bushels in it.
— -

A HANDY RATCHET DRILL.

This handy ratchet drill is in six pieces
amd iz shown in several combinations in
Figs. 1, 2 and 3, in each of which the parts
are correspondingly lettered as follows:

Handy Ratchet Dirill.

Then cover the wood with straw or
hay about two inches deep. Have the straw
even and as smooth as possible. Then be-
win to cover with dry dust and cover as
thin with dirt as possible. Open a hole in
the top of pit where the pen is and drop
the pen full of chunks that are afire in or-
der to start the pit to burning.  Then make
ahout five or eizht holes at the bottom of
the pit to give it air. Don’t let it burn too
fast. When it is well afire cover the top
with short chunks, and straw and dirt;
wiateh it elosely. unch a few small holes
in the pit at the top to allow the smoke tfo
come out., When the smoke i= blue, stop
the hole that the blue smoke is coming out
of, and don’t give it guite a8 muceh air at
hottom throuzh the air-holes,

As fast as the wood is burnt into coal next
to the siraw rake the straw out of the dirt
and let the dirt to the coal, and when the
whole pit is charred get the dry dust next

2 0.

-turning the ratehet over.

A, feed serew: B, knurled feed; C, ratchet;
D, churk:; E, set screw; I9, screw driver bit:
(i, drill bit; H, rim of pulley; I, hub of pul-
ley; L, level in handle of ratchet; S, bush-
Ing; J, tap.

The merit of this tool is in its great adapt-
ability. Eanch piece fits snugly into its place.
When used as o0 wrench or screw driver the
tool may be used right or left-handed by
The handle may
be taken out and nsed as a level; the bush-
ings are in six sizes from 14 in. to 1 in.;
serew driver bit, four sizes; tap, six sizes,

Huch a tool made by an skilled workman
from the proper materials would be a eon-
venience hardly to e overestimated —Con-
tributed by Lee R, Clarke, Bozeman, Mont.

- -

When an English journal tells  about
“petrol’” it means gasoline; and “paraffin® is
their way of saying kerosene, while splrits
of wine means alcohol.

W,
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HOOES AND POWER TRANSMISSION.

A Study of the Weak Points and Their
Remedies

The employment of hooks for wires, eables
and certain types of coupled belt ends in
power and transwmission 5 woeh more com-
mon than formerly. Hooks are very con-
venient for the purpose of unclasping the
drive temporarily, and varioms designs of
them are in vse. The sketches herewith ex-
plain some of the points relating to their
nse. The hook shown in Fiz., 1 iz one of
the usual type employed for joining any two
ends of cable, endless chain system or belt-
ing arrangement in drives.  The lhook is
found desizued in several wayvs,  Possibly
the weakest type is that as exhibited, for
the reason that there 2 a lack of ample
Imlk of metal at the point B where exces-
give straln oceurs when the hook s drawn
by the coupled parts. The hook cirele at A
may be properly described amd o secure
gtyle of oval oltalued for locking, but the
shoulder portion at B, where the part is re-
dueed in =ize, iz fatal,  To overcome this
defect it iz enstowmary, therefore, to use
hooks in drives in which ihe back of the
ook at the point B iz desceribed in larger
proportions by uxzing a surplus of material,
thus assuring great resisting power,  Then,
ggain, in many of the patterns of hooks in
nse in belt drives of =maller proportions, the
shmple line of wire 2eems in vogae, resualting
In the deseribing of o hook circle like that
shown in Fig, 2. This type of hook is
foulty., The least undoe strain in the cable
system s likely to pull the hook open and
perhaps fracture it, as at ©. The hook In
its original form is shown in Fig, 3. [is
weak point iz at D.

Hooks manufactured on the order shown
in Fig, 4 may be found in practleal service
in rope amd other descriptions: of driving
syatems, This form of hook s made with
a view of having strength in the back of
the ook, but the shaft, I, is neglected. The
result is that whenever any unnsual strain
exists, the chances are that the hook shaft
will break off at this junciure amd the com-
bination e rendered non-effective., In or-
der to avoid this trouble, many power and
transmission engineers have the hooks made
on the eye-plan, as shown in Fig. 5. Then
when the deaft of the coupling on G oe-
enrs, there is opportunity for the hook shafis
to grip themselves, as each el is locked
in with the nuts as =hown., This makes
quite a positive union. 1t is one that can
be opencd readily in ease it I8 necessary
to remove the link G, It is customary to
wind thesge nuts with wire binding =0 as to
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make them pass through the wheel grooves
if usged in that form. Usnally, however, the
hooked ends are employed only on sprocket
gvatems for elevating weights, where speed
iz =low and the opportunities for traveling
of bulky parts ample. These styles of hooks
may alse e seen in nse for supporting parts
of the cable drives, The employvment of
ruides, idlers, ete., all eall for some kind of
a supporting system, and often the journals
are hang by means of hooks produced along
the lines of the drawings, In the running

Fig. 5

svetem, however, it Iz desirable that the
jolnt= of all connections be as rounded and
smooth as possible. Fig, 6 illustrates one
style of conmection for a drive in which conl
is woved from poeint to point by a conveyor
system,  Where a joint occurs, the union is
made by interlocking the split hook shaft
into the formed or solid link or eye, and
then the divided portions of the former
were locked by binding with wire, as at H,
These bindings serve to retain the sides se-

eurely amd make guite a firm econnection,
s long as the wire lasts. It secms, how-
ever, that the wire needs constant atten-

tion, for as soon as it becowmes worn and
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weak it is liable to fraecture, thus permit-
ting the parts to open aund releasing the
unfon.

[n most drives the socket system is pre-
ferredl. The other forms are chiefly patehed
work, seen In miscellaneons shops, amd used
for slow drives ander specinl  conditions.
The =socket plan is next described.  The
caps may be mailde in halves, one side heing
arranged to lock with the other, as by the

use of rivets, Fig, 7 at J, J, or by brazing
inte the =tubs and locking with other de-

The sockets are often welded and
bored for the rivets, Sometimes they are
enst in molds.  Sowe are iron and others
brass or other metal. Copper iz used now
and then. The eabie ends are inserted into
the hollows, and as the inper sides of the
parts are grooved around the civele, when
the sides are tightly closed, there is a ten-
deney to bite the cable of wire or rope guite
securely, so that when o zood joint is made,
thie cable ends remain intact under heavy
gtrain, This manner of uniting the ends
i= nseful for zuide ropes or cables for wheel

viees,
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belt shifters when the shifter is up above
oneg or two floors and a long shifter rope
iz needed. The ends of the cable inserted
into the locking sides are wmarked 1, I In
Iig. 8 is shown the socket which is east
like L with tapered ends. The parts K, K
represent the cable placed within the shoul-
der coupling,  The ends are introduced from
either =ide and they meet In the center.
Then the soft metal is compressed in a spe-
cially prepared apparatus and the roughened
interior surfacing so securely bites the wire
or rope that a very strong union results,
The form of link for locking with a ecable
hook or corresponding part, shown in Fig.
9, i¢ al=o in use. This style of locking eye
i wade by turning the ring on a stub and
uniting the ends as shown, There is a
chanee left at the jointed ends to insert a
bearing c¢lasp by which union is made with
any desired connection.,

thie also secs ihe common tyvpe of serew-
fittedd clusping sldes, as In Figz. 10, This
conzists of two portions, each portion being
shaped like box caps, and the caps are
placed together and either united by means
of serews or by bolts with nutz,  Some-
times rivets are ntilized and the rivets are
headed np. The letter N designates one of
the caps and M the ingerted cable end, This
Is for uniting parts which do not pass in
grooves.—Contribnted by R

——— i

A TOOL FOR PULLING STAPLES.

Draw a phece of steel, an old rasp, or
something of the same size, to the shape of
a thin ehisel. With o chisel eat a claw
about 1% in. long and shaped like the claw

=2

Tosl for Pulling Staples,

of a hammer. The bend of the elaw is
shown o the Hlustration., This is a good

stuple  puller, =ays the Blacksmith and
Wheelwright, but does not =ave the staples.

USES A POCKET MIRROR.

“In doing smne Kinds of work one is
sometimes obliged to et down on his back
to put in a screw or to gee that everyithing
is right,” writes one of our readers, “for
this purpose 1 often use a small pocket mir-
ror having a handle and Joint for turning
it to any position.”
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EARTH AND TIMBER DAM ON SANDY

FOUNDATION.

An earth and timber dam involving no
special engineering problemis and which Is

LAR MECHANICS

rightly put in, will stand for generations,
In sections where timber is still plentifal,
this principle can easily and profitably be
applied to many different uses, such as wing
walls and re-enforcements for waterways
and race banks.

Construction of Dam on S8andy Foundation,

specially adapted for use on a sand founda-
tion is shown in the ent. A writer in the
American Miller says:

A peeculiar feature of this dam lies in its
circular construction and earth filling, malk-
ing an earth dam, held together by timbers
Iaid up, for all the world, like a laminated
wheat bin. Each eell is 5 feet by 5 feet,
and the earth is tamped in as the dam is
raised a foot or two, n stream of water pour-
ing Into the cell during the operation,

It will be noticed that the cells are not
perpendicnlar, but lean at an angle toward
the upstream of the dam. This is intended
to act as a brace to the structure and avoids
getting the spikes too close together in the
cross timbers. No attempt is made to have
the planking on the upsiream side water-
tight, but that on the downstream side is
very carefully and strongly laid so that no
water escapes and that it cannot be torn off
by iee. The eapillary action of the earth
filling is depended on to keep the eell tim-
bers wet and away from the air so they will
not decay.

While this particular dam, which is 700
feet long and 19 feet high, cost about $80,000,
others on the same principle, but differently
located, need not cost muoeh more, if any,
than an ordinary timber dam. DBut it repre-
gents one of the best types of modern dam
construction for sandy bottoms, and, if

COMPRESSED AIR FOR CLEANING BOILER
TUBES.

Compressed air works like a charm for
cleaning boiler tubes, leaving them as elean
as on the day they were put in, This is the
verdict of a correspondent of the Engineer,
who had formerly used steam hose for this
purpose, but upon the installation in the
plant of a large air compressor for pump-
ing water, tried the compressed air method.

The air pressure was about 200 1hs. per
guare inch, and the rest of the apparatus
congisted of a #5-in. hose with a straight
piece of %-in, pipe for the nogzzle,

il
- -

BLACK WATERPROOF DRESSING.

AMix together 7 1, best black paint, 14 b,
powdered litharge, 1 pt. oak varnish, 14 pt.
hoiled linseed oil, Y% pt. thick boiled oil
Apply as ordinary paint. This dries sharp
with a good gloss, says the Master Painter.
and is durable and elastie. Especially good
for railway and wagon ecovers, tarpanlin aml
such purposes.

— - e

The steam yvacht “Arrow™ has a record of
42 miles an hour—the fastest time ever made
on water.
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TOOL FOR CLOSING CAR DOORS.

Shippers, in particular, will appreciate the

simple tool shown in our illustration. Many
car doors made, apparently, to close by
hydraulic power,
refuse to work

properly at
critical  moment
and caunse any
amount of annoy-
ance and delay—
then is the time
when the tool is
handy. Fig. 1
ghows the twao
parts which any
blacksmith can
make. A iz a
piece of  1-in.
drawn shafting,
flattened at one
end. making a
rather prominent chisel-shaped hook on end
', which should e hardened, as some doors
are iron-hound,

B is the leg or brace which must have a
very sharp point on end D, with shoulders
as shown to prevent burying too deeply in
side of ecar. Fig, 2 shows the tool put to-
wether.

A (Fig. 1) is 3 ft. long; B iz 2 in. Hole
for bolt shoald be about & in. from end, or
two or more holes can he bored. Fig, 3
showsz how tool iz uzed having a ratchet

the

R TR

-

effect by working the bar back and forth
and pressing leg firmly up agninst ear—
Contribated by 8. J. Hoag, Jonesville, Mich.
- -
The diameter of a piston squared and mul-
tiplied by .7854 gives its area.

241

PORTABLE ELECTRIC PLANER.

An electrie railway in California which
had oceasion to plane several bundred
wooden trolley polex, and found it difficult
and expensive to haul the poles to a mill,
built a home-made portable electric planer
as shown in the illustration.

It consisted of a planer head mounted on
g =nbaiantial wooden trock and belt-driven
by a 5S-horsepower B00-volt direct-current
General Eleetrie motor. The rollers were
made of two sections of 10-ineh wrought-
iron pipe, castings Dbeing fitted in  the
ends  for the axle Dbearings. A pair of
plow handles were nsed to push and guide
the planer, the starting box for the motor
being mounted between the handles, as
shown., The entire ontfit cost but $60 out-
side of the motor, which the company had
in stock. The poles were 35 feet in length,
with 8-inch tops, and it took about one
minute to plane down one of the four
sides of a pole, The poles were planed as
they were unleaded from the ears, at the

Handy Portable Eleotrie Planer

rate of six poles an hour. There was not
only considerable saving in time, but also a
great saving in expense, as it cost but ten
cents per pole as against $1.15, the price
estimated for deing it by hand.
-t

A good imitation mahogany stain consists
of 1 part Venetian red and 2 parts yvellow
load mixed with thin glue size and laid on
with woolen cloth,
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RUNNING A GENERATOR WITH A BI-
CYCLE.

One of our readers, W, .. Slattery, of Ems-
worth, Pa., u=ez an old bieyele for running
a small 10-volt generator; he says:

“The front forks of the wheel are securely

MECHANICS.

vitlve was in the suetion chamhber of a triple
compound direct acting pnmp with 15 x 24
inch water plungers. The broken valve seat

wias  in the lower left-hand corner and
conld not be pulled with o wrench.
The combination instrument, however,

worked amazingly well,

Running & 10-Volt Geperator with a Bloycle

braced to the wall and the back forks are
then braced up so ag to have the back wheel
clear the floor about 3 in. The generator Is
get 5 or 6 £t diztant., To keep the belt tight
a sliding brace can be made and worked by
1 SCTew,

“1 have one of these rigged up and it is
just the thing for charging small storage
batteries, running small motor and for all
experimental purposes where light power is
reguired for a short time."

—_————
METHOD OF REMOVING BROEEN PUMP-
VALVE SEAT.

A solid bar wrench fitted over the head
of a valve wrench was the instrument used
by a correspondent of the Engineer for tak-
ing out 1 valve seat in which the guard
stem had been twisted off, As only one hand
could be got into the chamber at a time it
was impossible to drill or chip it out. The

—

Bolid Bar and Valve Wrenoches

The machinist blocked up against the
handle of the wrench with a 4x4 pine
block, which extepded through one of the
hand-holes far enough so that he could put
the cap of a jackscrew against the heavy
brick wall. He then slowly turned the
gerew.  In o few minutes he was rewarded
with the loozening of the wvalve geat. Upon
taking it out he drilled out the old guard
stem and fitted another, and put the seat
hack in place again,

—_—

BRIDGEWALL FOR WOOD FUEL.

The accompanying sketch is used by a
writer in the Wood-Werker to show how
brick is placed on a bridgewall to prevent
wood from dizslodging it when firing.

Ling of bottom of Borler

Farth
F;’#:'.-rg

For Wood Fuel

The front end of the brick, Deing bhelow
the back end of the row in front, prevents
the ends being eaught and loosened by pass-
ing wood over them.

e

About twice a year evaporating tests, to
determine the efficiency of the boiler, should
be made. This does not require an expert.
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A KINE FOR THE PLANER.

We have a considerable number of plates
about 2 feet by 3 feet by % inch to plane.
A great many of them are warped so they
will not lay flat on the four planer blocks
we have and with these warped plates son-
siderable time was lost in hunting sheet iron
bushings, ete., to shim up with,

To remedy this T had fonr more blocoks
cast, just like the ones we had with the ex-
ception of a lug put on them at ¢ This Iug
was tapped for o -ineh set gerew which
allows for enough adjustment to accomimo-
date all warpage.

With this simple deviee the plate ecould
be zet up In half the time ordinarily used in
shimming up with bushings, The bushings
were a nuisance, also, for they frequently
dropped out.—Norman, Muscatine, lowa.
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SCREW DRIVER FOR SET SCREWS.

The accompanying illustration shows a
handy form of screw driver for use on set

Fig.l.

Fig. 2

serews,  Figo 1 shows the shape of the tool,
while Fig, 2 shows itg position when in use,
—LContributed by Lee B, Clarke, Bozeman,
AMont.
—
One cubie fool of steam is produced from
olte enbic ineh of water evaporated under
ordinary atmospheric pressare,

A EKink for the Flaner.

How to Wind a Magneto Armature.

By the following method o magneto arma-
ture may be wound in from 15 to 20 min-
ufes, when by hand it would take two or
three hours.,

Usually the armatore already has a hole
tapped in it where it was fastened
on the coil-winding machine in the
factory, where it was first woundd.
At this hole hasten it on the chuck
of a Miller's Falls breast dreill with
a piece of wood and then put in a
vise as shown in shketeh,

Put the reel of wire on a spindle

g0 it will revolve as the wire is
wound on the armature. Have a
frietd {furn the drill while you

Use No. 40 B & S gaunge
J. slattery, Ems-

uide the wire.
wire.—Contributed by W,
worth, Pa.

e f—

FIREPROOFING CLOTH.

Dyers at Mancliester, England, are using
titanie acid {the oxide of tiianinm) for Are-
proofing cloth, reports United States Consul
Frank W. Mahin of Nottingham, England.
Cloth treated with this acid was demon-
strated to bhe non-inflammable, When tonched
with o lighted mateh the fire smoldered

FoR Ve OF
CamrATURE

ARMATURE

Winding a Magneto Armature.

anmnd went out.
hoiling or
acid,

It is claimed that dyeing,
washing will not remove the
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AUTOMATIC SHUT-OFF FOR A PRIVATE
COAL BIN.

An automatic shiut-off for a private coal
bin will be found a great convenience and
Is one which may be easily constructed by
any man or hoy.

The bottom of the bin is constrocted so as
to convey the coal to the spout. When not
in use the spout takes the position shown in
Fig. 1. When coal is to be taken from the
bin all one has to do is to press down the
spout until the lever L (Fig. 2) drops amd
catches it by the pin ', which holds it down
for the coal to ran oot

The pail which catehies the coal is placed
on a stamd which acts as a lever DL (Fig.
2)., On the end of this lever is a weight,
W, made in the form of a box so that when

Ix4Ex6
2 Ton Bin.

M L S LT e e e

Fis. 1.
FRONT VIEW

a pail of larger eapacity is to be filled the
wolght can be increased, or viee vorsn, When
the pail is full of coal it over-balances the
weight and eauges the bar, F, to turn for-
ward, thereby siriking the lever and releas-
ing the spout, which flies npward (impelled
by the welght C, Fiz. 2), and so shutl off
the coal.

The action of this coal
gsimple. but in all

hin is
cages  certain,

not only
unless

POPULAR MECHANICS.

clogeed or otherwize out of order,  This
nuikes it very convenient for the person not

4Fr

wale wfja =|a

6 F1

sle =le afs a]=

&
LN}

Fig. 2.
SIPE VIEW

desiring to uge a fire ghovel In zero weather.
Contributed by F. Blessin, Eldorado, Ia.

e -

HOW TO MAEE A WOODEN AXLE.
Select o piece of wool of the proper size,
find the center and draw o chalk line on
all four s=ides the whele length, as at A,
Fiz., 1. The end view (Fir 1) shows a
auce mark acress it.  If the wheels have
an ionch dish, measure 7-16 in. down from
the horizontal line and 1-16 in. in front of
the perpendicular line, stick dividers in the
dot and strike a circle az large ag the outer
end of the journal is to be (end view, Fig.

Tap
; & Wt
; =]
Pront View ‘IFEEI
Fig. 1

1), With the square draw a line on all
tour sides of the cirele and from these draw
lines to the collar (B, Fig, 2.)

Dreaw a line, O, aeross the center of the
virele, aml from point fo center line at the
collar. 13 is the square of the center line
of the arm. To get the collar squares, mark
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out to one gide from the eenter, reverse the
square and get the lioe o)l aronnd.

To ¢ut the top and bottom off, sirike the
end all ont and cut off the front and back

Fig. 8.

gides. The arm is then the right size and
set right. Make it 8 In. square and round it
up, A correspondent of the Blocksmith and
Wheelwright, who describes this method,
gays he usnally puts steel skeins on the bot-
tom,
—_— e
ANOTHER SHOCEING MACHINE.

The shocking machine shown In the sketeh
is very casy to rig up and will produce the
gnme results as an expensive machine,

Take an ordinary bell outfit. Connect up
the bell. Attach an extra wire to A, which
iz a regulating seérew. To B on the hat-
tery attach another wire the same as to

A, To the free end of these wires attach
Cirasp an fron in each

a small plece of iron.

DEVICE FOR SECTION RULING.

The little contrivance here shown, 1 have
found  very convenlent in section ruling,
wrltes Signa L. Hatfield, of Wagoner, L T.

Little explanation is needed, A s made
of wood or other suitable materinl about

16 In. thiek (I have used cigar-box ma-
terial).  The noteh cut ont is slightly (say
L in.) longer than the triangle which is

to De used in it. Placinze the deviece as

L

shown in the sketeh the spaces between lines
may be made very regular. Draw a line
along the triangle, and then holding the tri-
angle stationary slide the device as far as
it will go to the right, then slide the trian-
gle until it strikes the adjusting screw,
when It will be In positlon Tor making the
next line, The adjusting screw, C, makoes
it possible to vary the space between lines.

Deavioe for Bection Ruling.

o

Home-Made Bhoocking Machine.

hand and have a friend turn on the bell
As the friend makes the eonnection you
wil receive a delightful shock, To intensify
the shock, plunge € into a pan of water,
grasp ¥ in one hand and place the tips of
the fingers of the free hand in the pan of
water and proceed as before—Contributed
by Geo. Fryve, 903 Vine St., SBan Jose, Cal
Pointz in Diagram: A—Regzulating serew,
B—Ret-serew on battery., C—Handle, D—
Push-button. E—DBattery. F—Same as (.

The head of this screw should be filed off
on the sides until one dimension of the head
iz the same as the thickness of the wood.

e .

REMOVING VARNISH STAINS.

To remove resin, varnish or sealing-wax
gtning from fabrics, warm and apply strong
mothylated spivits. In rabbing the mater-
ial apply the friction the way of the stuff,
or a rough spot will be left.
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THAWING UNDERGROUND FROZEN
WATER SERVICE FIPES.

Thawing underground pipes is one of the
plumber's hardest problems at this season
when the pipe is sometimes frozen from
the cellar wall io the main in the street
and thus very difficult to get at. The ma-
chine shown in our illustration was devised
by a correspondent of the Metal Worker just
for thiz purpose, and will open any job on
a straight line.

It consists of an ordinary 15-gal, expan-
gion tank resting horizontally on legs made
from the band iron taken from bundles of
sheet iron.  In one of the openings intended
for the water sange Is a short nipple and
a l-inch eross. On one side of this cross

For Thawing Underground Bervies Fipes

iz an ordinary steam gauge to register 35
Iba., and on the other s=ide is an ordinary
safety valve, set to blow off at 30 Ibs, for
safety. On the top of the cross is a nipple
and a gate valve to let out the air when
filling the hoiler with water. In the other
witer gauge openlng there is a -in. nip-
ple and a 1% x Y-in. redocing elbow, with
i short nipple, and a swinging check valve,
then another nipple and a Y-in, gate valve.
This is where the steam supply is taken
from. Im one end of the boiler Iz an
elbow and a short nipple aud a 1d4-in. gate
rlve with a fin funnel on the top to fill
the boller with water. The other openings
are plugged.

To put this apparatns in operation put
two pailfuls of water—hot, If possible—into
the boiler, and with two ool gaszoline fur-
naces under the boiler run the steam up to
25-1h, pressure. On a ¥-in. service pipe use
a eoil of pure tin pipe for tubing, 75 ft
long, with a 14-In. brass coupling soldered
on one end to fasten about 10 ft. of 14-in.

POPULAR MECHANICS.

hose for steam. On the ofher ond atiach
i unien for connection to the l5-in, valve
on the hoiler.  Unroll 15 to 20 ft. from the
other end of the tin pipe amnd push it in
the serviee pipe until it strikes the ice.
Then everything s ready for the steam to
be turned on slowly, amd soon the hot water
and steam will e seen returning; but it is
necessary to keep pushing the tubing into
the pipe as fast as the ce mells, for if it
is not Kept well up to the iee it will not
thaw, even if only 6 in. from the ice. In
fact, it works decidedly better if it be kept
against the ice in the pipe all the thme, The
tin tubing should have a  3-in. opening,
leaving plenty of space around it for steam
and water o return,

A good round way stop or gate valve
should be placed on the end of the pipe he-
fore starting, to avoid receliving a bath be-
fore it can be poat on after the pipe is
opened.,  When the water starts, have the
helper pull the pipe out as guickly as pos-
gible and close the stop valve, when the job
is completed without much trouble, If the
water in the boiler gets low, which can be
told by the =team swldenly dropping off,
exhanst the steam in the boiler into a houeket
of water and then empty the water into the
boiler., This will warm the water that is
to enter the boiler and aid in getting up
steam again guickly, With this outfit its
inventor has opened 86 ft. of 3-in. service
pipe in the ground in three hours’ thme with-
out a belper, and the service seemed to he
frozen solid,

When nsing it ontside of a building three
furnaces amd a gheet iron jacket to keop
off the wind may be u=ed.  This machine
is cheap to vig np amd suceessful in opera-
tion.

———
SPLIT NUTS IN DRIVING THREADED
WOREK.

It iz not good practice to use a nut with
a =aw &lit in one side for threaded work,
ospecially if it will not come off ensily. If
a eold chisel iz driven in the =lot to eaze it,
thiz soon results in a halved nut which is
even more diffieult to handle.

The split nut shown in the sketeh s orig-
inal with a correspondent of the American
Machinist, who says he has used a set of 13
such, 14 to 1 in., constantly for several yvears
and finds them both cheap and effective.

They are made of cazt sieel, tapped to a
full thread and turned concentriec with the
threaded hole. The length =d= the diam-
oter of the tap, and the outside diameter
of the nut = 13 x d. After the slots are
eut, the nuts are opened a trifle with a
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chisel, to ingure their being turned on freely
by the fingers after hardening. It takes buat
a Jiffy to spin them on. They are lhardened
in oil and given a spring temper by burn-
ing off the oil.

A common lathe dog or a 3-jawed chuck

N N e ——

(o — i —
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8plit Nut for Threaded Work

cloges them on to a thread very firmly, A
et takes up a space of 1 in. by 81 in. placed
tundem, with the slots over a narrow up-
right strip of brass,
e o T
LIGHTING DEVICE FOR STONE CUTTERS
AND OTHER CRAFTSMEN.

Portable electrie lights are now used by
many stone caiters who require good light
for granite awd marble lettering, says the
Monumental News. As the work proceeds
the light must be moved to many different
positions and with the ordinavy light it is

Fortable Eleotrio Light for Close Work

hard to keep the shadow from falling on the
stone,

The light may be satisfactorily arranged,
where electric lights are used, in the man-
ner shown in the sketch, A wire guard
protects the lamp against breaking and a
sirap Is convenient for fastening it to the
head. This arrangement causes the least
bother and gives a light equal to the best
daylight.

 ———

A good plumbers’ cement consists of 1
part of black rosin melted, to which is
added 2 parts of brickduost, finely powdered
and thoroughly dried.

HOW T0O BRONZE CAST IRON.

The Maschinenbauer describes the follow-
ing process for imparting to common cast
iron all the rich glow of hronze, without
covering it with a metal or an alloy. Hav-
ing thoroughly cleansed the surface and
rubbed it down zmooth, apply evenly a coat
of vegetable oil, say sweet or olive oil, and
heat the iron object, being carefol that the
temperature does not rise high enongh to
burn the oil. At the moment of decompos]-
tion o' he oil the cast iron will absorb
oxygen, and this forms upon the surface a
brown oxide gkin or film, which takes a fast
held and is so hard that it will admit of a
hizgh polish, thus bestowing upon the iron
a striking resemblance to bronze.

-

SUSPENDING WIRES TO TREES.

In constructing telephone lines it is fre-
quently desirable to suspend a wire to a
tree. The Ameriean Telephone Journal glves
the proper method of doing this.

The twisted wire Is run through an insn-
lator suspended from a limb as shown in

Insulated Buspension for Telephone Line

the sketeh., IF the wire were fastened di-
rectly to the tree the tree would sway with
the wind and the wire might break. The
insulantor affords a flexible support which
holds the wire in place without regard to
the motion of the free,

Often, when in need of a flat pulley, only
a ¢rown pulley will present itself. Now,
wir all know of =several wayvs to crown a
flat pulley. but when a friend of mine pro-
ceded to flatten a crown pulley (wood) with
a rasp, the obvious simplicity of the thing
almost killed father, says a correspondent
of the American Machinist,

S

To make paint stick to tinware scrateh
the surface of the tin with a plece of rough
pumice or sandpaper, apply a coat of thin
shellae varnish and then paint of the de-
gired color. This will prevent the paint
from =helling off,
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HOW TO MAKE YOUR CLOCK START
FIRES FOR YOU.

BY WM. H. MATTHEWS,

You must have an eight-day clock or one
which has an alarm that s wound from

the ontside of the clock.
Get an empty =pool, A (Fig. 2); saw a

(MR w

FIG. 5.

ETRiE WiTH
SAND PAPCR ATTACHED
AMND WOGHT ALRD

groove in it on one end, B; attach a string,
F. with a short piece of wire attached to

FIG. 5.

the loose end, E. The shonld be
abont 16 in. long.

Get a plece of white pine about 14 in.
thick, 6 In, wide and 16 in. long, A (Fig. 1});
gaw 2 piece out of one end of it as shown.
The plece sawed out should be 4 in, by 5
in. Take the piece you sawed out and ent
off about 13 in. on one side and put it back
from where it was taken; but before doing
this, eut a small place in one end of this
piece g0 that an empty spool can turn easily
in it. (See D in Fig. 1.} Run n long wire,
C, through the piece, A, and also through
B, and the spool, I). This will make a trap-
door that will drop when the string ¥ is
wound on to spool, G, and the piece of wire,
E, Is withdrawn from under B when the
alarm runs down. A close study of Fig. 1
will show wvou exactly how to make this
part of the apparatus.

Take a heavy piece of wood, A (Fiz. 2),
and cut a plece out of one end and mount
a spool in this place so it will turn easily
(B, Fig. 3).

string

FiG.2

FIG. 4.

S¥our wood,

MECHANICS.

For the fire starting apparatus, procure
i plece of tin; either a round or square piece
will do. The top of a 10-pound lard bucket
is just the thing. Fig. 4 shows how this
is made. Take an old chisel and et three
pizces B, B, B. They must not be cut clear
out of the tin but cut only on three sides,
These pleces, B, B, B, must be bent upward
to hold the mateh, E, They should be about

115 in. high and about 15 in.

wide. Make a hole in the
A two front pieces, B, B, large

enough to let a mateh slip
===-B through easily. The Iast

piece, B, should not have a
¥ hole in it., Take a piece of
old rusty water bucket hoop
about & or 8 in, long and cot
a small noteh In one end 8o
that it will pass the head of
the mateh, E. Then cat sev-
eral (thres will do) pieces of
tin and bhend them up, C, C,
and over the spring and =o
mount it that it will press
tolerably hard against the
head of the matceh, E,  All
that now remains to be done
ig to take a plece of sand-
paper about 1 in. wide and 4
or 5 in. long; tie a strong cord
long enough to reach from
the machine (Fig. 4) ont to
Hig. 3, which should he placed
on the floor in front of fire-
place and up to trapdoor,
which ig laid on the mantel with the clock
placed on top of it. A weight gshould be at-
tached to the other end of this cord, (See
Fig, 3.3 A small sack of sand iz best for
the weight.

Now to put the fire-starter in operation.
At night bhefore refiring let the fire burn
down low. Cover the coals after raking
them to the back of the fireplace, Tut on
Take your frestarter (Fig. 4)
and place a mateh, E, through holes T,
I*, with the head next to spring, D, Place
the sandpaper, A (Fig. 6}, between the
mateh and the gpring, D, with the paper
projecting toward rear of fireplace. Put
Figz, 4 between the fire-dogs and ran  the
atring attached to the sandpaper over spool,
B (Fig. 3) and on up to trapdoor, B (Fig.
1). Insert wire, E (Fig, 1), under trapdoor,
B, and Jay the weight on trapdoor. 'Wind
your alarm and push spool G (Fig. 1), on
the thumbpiece that winds the alarm. Set
vour alarm for any hour, and when it rings
the sfring will wind onto the spool and pull
the wire from under trapdoor. The weight
will fall and jerk the =andpaper from
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between the mateh and spring and strike it,
startiug a fire. Iie sure to have a notch in
the spring so that it will pass the head
of mateh, or it will put out the mateh when
struck. Lay something that is easily
burned close to the head of mateh to stort
the fire., Excelsior and paper are both good.
Thiz i= a good thing for a lazy man aud
costs nothing to make, I used such an
apparatus several winters, and it is nice to
have a warm fire to get up by, If you do
not wish to attach it to your eclock, run
the string to your bed and pull it and start
the fire vourself.
HOW T0 MAKE AN AUTOMATIC FURNACE
TENDER.

It iz a simple matter to make a deviee
which will open the furnaee dampers at any
desired hour day or night, It is particularly
desitable for use in early morning in order
that the house mway be warin before getting-
up time. The instroctions are by a corre-
spondent of the Metal Worker,

Alost furnaces have two draft doors, a
check draft at the back and n draft door,
or lid, in front. When the furnace s
checked the door in front is closed and the
rear deaft iz open, allowing air from the
cellar to go into the ehimney without pass-
ine through the furnace. When the fur-
nace is burning the rear deaft is elosed and
the front one open, foreing the air to go
through the grate to reach the chimney.
The simple deviee illustrated will permit
the draft to be shut off as desired, while a
common alarm elock will close the cheek
draft and open the front draft at any hour
degired.,  Pulleys must bhe serewed into the
ceiling, as shown in Fig, 1. Fine rope leads

pe O]
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from the check draft to the end of the lever
E and from the front draft to the end D,
A hard wood stick 12 in lomg is shown
by D, C, E working loosely on a screw, C,
driven into the wall or other convenient sap-
port. F is a weight, consisting of an empty
tomato can, into which coal can be put until
it is just heavy enough to operate the drafts,

To check the furnace the end E is drawn
down, ax shown in Fig. 1, raising the check
draft and allowing the front draft to close
of its own weight. The end E is held down
by a lever, G0 H I, hinged in the middle on
the bottom side and fastened to the wall by
a serew at 1, on which it works loosely.
The alarm clock, Fig, 2. is set to go off
at any desired time and is placed on a shelf,
so that when the alarm goes off the winding
lever for the alarm, which has been length-
ened by binding a piece of hard wood,
sirikes the hinged lever from Dbelow at H,
bending it up so that it flies out of the way,
releasing the end E of the solid lever. The
weight F then falls, as in Fig. 3, opening
the front draft and allowing the check draft
to close of its ow'n weight.

il

PACKING FLANGE JOINTS WITH AS-
BESTOS

For packing flange joints, a correspondent
of the Engineer claims that thin sheet as-
hestos (wet) is far ahead of the bhest rb-
ber, if a permanent joint 1s required, though
a rubber gasket can be put on muech more
quickly and easily.

Great care is necessary in handling the
wet asbestos, but if the joint is well made
with very thin sheet asbestos and the
flanges are in good condition, it will stand
several bhundred pounds pressure,

il
! |"

Automatic Furpace Tender. Fig. 1,—Furnace Draftsa Checked and Regulator Bet. Fig. 2.,—Baeck of Alarm Clook.
¥ig. 8.—Furnace Drafta Open.
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SOLID RUBBER TWIN TIRES FOR MOTOR
OMNIBUSES.

Twin tires of solid rubber for the rear
wheels of heavy motor omnibuses have gone
a long way in solving the preblem of the
best tire for these vehicles, Twin tires were
introduced a2 comparatively short time ago,
but up-to-date have given general satisfae-
tion. The tire consists of two solid rubber
tireg, placed side by side on one felloe; this
gives four surfaces from which the rubber
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Twin Tires for Motor Omnibuses.

ean expand laterally, thus with the same
amount of surface exposed fo the load, it
is more flexible than a single tire; it is also
less liable to erack and iz more durable as
the average deformation is less for a given
load.

Twin tires will not side-slip so readily as
single tires and if one tire should pull out,
in some types the tire is still temporarily
gerviceable, They are mnot suitable for
front wheels, as they tend to make the steer-
ing difficult, but on the other hand they are
not so necessary on the front wheels, as the
weight on that axle is much less than on
the rear axle. Merely wide tires in place

of the two tires would not be practical, as
they are liable to crack and are not resilient
in that form.

—t
SHEET ZINC FOR ROOFING.

Zine roofing in regard to its possibilities
and economy is receiving considerable at-
tention from contractors in this country, aml
zine smelting plants are preparing to put
lines of sheet zine roofing materials on the
market. At Jola, Kansag, a1 company has
donated sheet zine for the roof of the new
Y. M. C. A, buililing soon to be erected there,

———— s

LJLRGEST’ AIR COMPRESSOR EVER BUILT.

The largest air compressor in the world
i= in operation at the power plant of the
Homestake mine in South Dakota. It is a
cross  compound condensing two-stage Cor-
liss machine, having a high pressure steam
cylinder 32 inches in dinmeter with a 5214-
inch air eylinder and a low pressure steam
cylinder 60 inches in dinmeter with a 324-
inch air eylinder; the stroke is 72 inches,

At rated speed of 50 R. P. M. the free air
capacity of the machine is 9,000 cubic feet
per minute, thiz volume being safficlent un-
der average conditions of mine work, to ope-
rate 125 rock drills. The steam pressure is
about 130 pounds. Exhauast steam s re-
ceived Dy a surface condenser in connection
with a cooling tower. Both hizsh and low
pressure alr eyvlinders arve fitted with piston
inlet valve and between these cylinders a
horizontal intercooler is placed in the air
circuit. The total weight of this huge com-
pressor with its accessories is 300 tons. The
output of the machine is used exclusively for
operating machine drills in the underground
workings of the mine.

This Alr Compressor Operates 126 Rock Drills.
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HOW TO MAEE WATER MOTORS.

To make the pattern of a water motor
shown in Fig. 1, first get o disk econstrocted
like A, about 20 in. in dinmeter. This disk
can be cut out of sheet metal, or it may be
made of pine wood, using common boards,
The sheet metal will have to be ent at the
tinsmith's, You can mnke the wood disk
yourself if you murk out the shape on the
Doards in pencil and eut the material ac-
cordingly. After the disk is ready, the hub
shoulid Dbe designed.  Thiz consists of the
wooden wheel B, This wheel ecan he pur-
chitsed ready made at a hardware or a gen-
eral tool and machinery store. The wheel
is grooved, about 5 in. In dinmeter, and of
ample width to fit the shaft and earry the
rope . The wheel Is fitted to the wood
shaft with a key or serew. Next comes the
application of the water wings or paddles,
These are made of carved sheet metnl of the
design shown, They should be of sufficient
width to recelve the full blast of the jet
of water from the nozzle or discharge pipe
D, If the disk is of metal, the edze of the
disk must be turned, so as to provide a
shoulder to secure the padidles to either by
seldering or by using little bolts  passed
through holes bored for the purpose. If
there is a wooden disk used, the paddles
are set-gerewed to the rim direct.  Thus we
have the paddles In place, so that the dis-
chiarge of water plays into each as it comes
around the cireuit as at E. Considerable
speed can be developed with the common
hoze pipe. The power generated in this way
is used for running sewing machines, fan
wheelz, dust wheels, ete. The entire affair
fits in a boxed framework of wood, so that
the water will be kept in., The water is
drawn off through the base of the frame-
work to the drain pipe. These deviees may
be seen in use for mechanical serviee in
connection with ronning automatie contriv-
ances in show windows,

The skeleton-like arrangement in Fiz, 2 is
made with the hub of small gize as shown,
to which the Inrge wings or paddles are se-
cured with set-serews.  This hab is metal.
It can be made by hack-sawing the same
from 2 section of metal 3 to 4 in. in dinn-
eter and bhorving for the lLole,  Sometimes
a common cart wheel hub ean be us=ed for
the purpose,  The wings have to e of
wrought or other stiff metal, so that they
will retain thelr form under the pressurve of

the water, These paddles are aboui 3 in,
wille, Common 2-16 or l4-in, metal will an-
swer the purpose. The wheel is set upon
it= shaft and the plan is made for the vol-
mie of water to fall npon the paddles from
an outlet as at . The water force con-
taets with the paddle at G, as shown. The
shaft which carries the wheel also carries

Fig. 1

the driving wheel, which iz for a flat belt
or round belt, as the caze may be, It is
gquite easy to get from 1% to 3 hp, from
these vavions types of home-made wheels,
The wheel In Fir, 3 iz ealeulated for nse
in direct contact with the wager. A ron-
ning stream of water is selected and the
wheel is adjusted on its shaft so as to drop
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the lower portion of the wheel into the
moving currents as shown., The water con-
tacts with each box-paddle, as at H, in turn,
aud keeps the wheel revolving according to
the velocity of the water. First we make
the hinb or center of two pieces of hardwood
bolted together and protected with danges
on either side. The two pieces can be sawed
from boards= and  fitted together with the
hole for the shaft bored through. The huab
is applied to the shaft. The spokes for the

O
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' Fig. 6

paddle boxes are adjusted into holes hored
around the eirenit of the hub, same as
spokes are fitted to the common wheel hub,
Then the paddie bexes of tin or of wood
are secnred to the end of each spoke, Thess

hoxes are about 4 in. =2quare with =ides
about 2 in. deep. Sommetimes it is necessary
to run the wheel within a case of sheel

metal, as in Fig. 4. The ease has an open-
ing to let the water dizcharge in, as at T,
and an opening to let the used water out, as

POPULAR MECHANICS.

at J. The case Is usually et up on the brick
masonry, as indicated., The affair is usually
in the basement, The wheel I8 made with
four plain paddles and the power is gen-
erated by the water striking the paddle, as
at k. The hub is of wood, or as before, a
discarded carvinge or wagon wheel hub will
ilo.  The paddles are wooden, about 4 in.
wide and 30 in. long. They are mortised
into the hub.

-

Fig. 5 is another view of thiz wheel. The
buly is mwarked M. The section of paddles
shown 1s marked N, The =zhaft  extends

throngh the huab, and is =ecured to the hab
with pins or a key., To one end of the
shuft there iz fixed the pulley for carry-
ing the belt P The journals for supporting
the shaft arve adjusted between the wheel
center and the shaft ends,  Several who
bave made this pattern of wheel have heen
able to get satisfaction from it. It is sim-
e amd is eapable of generating quite a
degree of power, which may be transmitted
to some device through the agency of the
helt P,

In Fig. 6 is shown another design, which
can be constructed with materials usually
ea=ily collected.  The hub is made first as
in the case of the other wheels, and this
may again be a common wheel hub, with
the helt wheel fixed on the shaft adjoining
it. Or in case that a wheel hub is not at
hand, the b can be made of a hardwood

block, bored and rounded to s=ult the econ-
ditions. Then the spokes are inserted into
holes made in the hub  for the purpose,

These spokes are of hardwood and a good
way to get them is to secure spokes of an
old carviage wheel,  In fact, a good way
to do i= to get a wheel from a blacksmith
or wheelwrnght and ase it as it is, removing
the rim, entting the spokes to right length,
and if necessary sawing off every other
gpoke,  Or perhaps it will be necessary to
saw off two of every three spokes,  This
gives you a very strong base to work with.
The wheels can be bought for a very little
maoney after they are east to the junk heap.
Many times they arve given away., Thus if
we were making the pattern of wheel in
Fiz. 6, all the spokes of the wheel wonld
be sawed off except the four shown. To
these spokes, at the ends, the bowl-shaped
tins are fixed. They arve fastened so that the
spoke crosses direet over the front of the
opening. Screws  or rivets are used fo
make fast with., The water foree Is from
the pipe T, and the discharge contacts with
foree acainst the bowl S, eansing the wheel
to revolve, bringing the next bowl in posi-
tion, and =0 on.  The rope helt i= marked
i, aud s extended to the device to be driven.
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A NOVEL BURGLAR ALARM.

Will Ring An Electric Bell, Flash An Electric
Light, Shoot a Pistol Five Times
and Call the Police
By W. L. Matithews.

A burglar alarm which will do all of these
things may be made at small cost and with
very little labor.,  Secure o plece of Liand
woold, a part of a tobaceo box is best, about
8 or 10 in. square. Cut a round piece
like Fig. 1 out of it and on one edge cut o
noteh as at €. Take a strip of hardwbaod
about 1 in. thick, shape it like B, Fig. 1, and

FRONT

nail it seenrely to the round pieco. At A
Inake a bole large enough to run a 20-penny
nail through,

Saw off 3 or 4 in, of the large end of an
ol baszeball bat, make a hole through this
also and nail it to the back of Fig. 1. The
20-penny nail should pass through the hole
at A, through the hole in the Dat amd pro-
Jeet far enough to drive into the wall. It
gshould be fastened either to the wall in the
room or the back hall

Fig. 3 consists of a piece of bhall bat, G,
fastened to a strong cord, I3, which harg a
welght, A, fastened to the other end. This
iz to be wound up on the plece of bat, C.

Shape a piece of wood like Fig 4. about
6 in. long. Make two holes A and B in it
The short arm of thiz piece = to project
over the end of B, Fig. 1, and act as o trig-
ger to keep the weight, A, Fig. 3, from drop-
ping untll wanted. The lower end of Fig. 4
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is to he securely fastened to a piece of wood
projecting from the wall so the short arm
will slip over the end of 13, Fig. 1. Now
fasten a s=tring in the hele, A, Fig. 4, and
run the string to the doors amd windows.
You can run a dozen or more strings to the
Liole, A, The best way is to put a hook, or
eye, In the door facing on one slde of the
door amd a hook on the other side. Make
a1 short hook out of a piece of hay wire
and attach it to the end of the string. At
night hook the end of string attached to
teigeer In eye on one side of door facing,
draw it in front of door and put through
the eye on other deor facing, Leave the

REAR

sereen or other door unlocked and if any
one attempts to =0 throngh the door he will
put the mwachinery to work and get a “warm
reception.”  The string should be about 2
fr. above the floor.

Hemove the trigger guard from a double-
acting cheap revolver, and fasten it so when
the weight, A, runs down, the piece, B, Fig.
1, will strike the trigger and fire the pistol.
BLANK ecartridges ONLY should Dhe wosed.
They will prove effectual as the burglar will
hawdly stop to investigate.

Take a small bloek of wood, B, Fig. 2,
and fasten two springs on it so that they
will nearly touch. Fasten this block of
wood s0 when the weight is wound up the
springs will Dbe in the noteh, O, Filg. 1.
When the weight falls the springs will be
pressed  together thus ringing the electrie
biell ad furnishing an elecivie light, I you
have uo eleetrie Jlights in the bouse, get a



254 POPULAR
lantern. The hell and
b connected on the sanme
IFiz., 2 shows how  this is  done:
A, A, are the springs: B, block of wood;
C, G 0 0 wires; Dy, bell: E, lnmp; ¥, hat-
teries; G, G, G, G, screws to which the wires
are attached.

Now in addition, if you want to call the
police, get a small, cheap phonograph and a
record with, “Police,” “Fire,” “Murder,” or
anything else on it yon wish. Make any-
thing yon please on it. Place it directly in
front of your telephone transwmitter and con-
nect it with Fig. 1, and alzo connect the re-
reiver of the phone with Fig. 1. so that
when the weight falls it will start the phon-
ograph and at the same time will drop the
receiver off its hook, conzequently calling
the police. Any one with a little ingenuity
can connect the phonograph, and the re-
ceiver of the telephone so that when the
weight falls they will do their part,

It will ecost very little to make this and
it will prove a’sure protection., If you wish
you can leave off ealling the police, ringing
the bell and flaghing the light and only have
it fire the pistol.

—_—
A MECHANICAL VENTRILOQUIST
HOW TO0 MAEKE IT.

An apparatus rigged up as shown in our
fllustration will afford any amount of
amusement to the boy who cares to try it

2N

small electric hand
light may hoth
circuit.

AND

MECHANICS.

aeominegly ont of uninbabited =pace.—Con-
tributed by W, .J. Slattery, Emsworth, Pa.
—_— e
HOW T0 MAKE A BOOT-BLACKING CAB-
INET.

The boy or man who shines his own shoes
will findd a eabinet like the one shown in
the sketel very handy.

&\\ j This ecabinet folds to
the wall and projects
ﬁiﬁ:; i f only about 2 in. into
the room. When

dropped down a chain

pulls the foot rest out
into  position and a
hinged arm  supports
the hox underneath to
catehh all  dust which
may drop from the
A zhoe form may be provided, also,

sl
for polishing shoes when not on the feet,
A

RENEWING DRY BATTERIES.

Dry batteries, if not too far gone, can he
renewed by simply boring a small  lole
through the composition on top of each car-
bon and pouring some strong salt water or
sal ammoniac solution into the holes. This
kink is sent us by a reader who says that
the process will make the battery nearvly as
sood as new if it is not too far gone before-
liand,

(=

TELEPHONE
TRANSMITTER

.W

3FT. HORN

i

TELEPHONE RECEIVER

A 8imple Amussement Deviose,

The materials required are a wateh ease tel-
ephone receiver, a transmitter, a large phon-
ograph horn., about 200 ft. of No. 18 wire
anid three or four batteries.

Fasten the wateh case receiver to the
horn, being careful not toe let it tounch the
diaphragm of the receiver. Bun the line
and attach the transmitter at its opposite
end. When one talks into the transmitter
a person 200 ft. distant from the receiver
ean plainly hear what is said. If the re-
ceiver and horn end is hidden in a elump of
hushes near a road, people passing will be
greatly puzzled at hearing a  voice,

A GOOD IMITATION OAK SURFACE STAIN.

Mix equal parts of burnt nmber and brown
ocher with very thin glue size; lay on with
soft woolen cloths and wipe dry after appli-
cation. Be careful to have the colors well
pulverized and strain the liquid before using,

il
= -

In our "Mechanies for Young America™
next month will appear among other things
an article on “How to Make a Small Search
Lizht” and “How to Make a Rabbit Trap.”
Both stories will give the voung mechanic
comething interesting and practical to make.
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SPEED OF FLOATING BOATS IN FLOWING
RIVER

There is a very general belief that a bout

can flont down a smoothly flowing river at

a speed exeeeding that of the flowing water.

In support of this helief, an argument some-

what like the following iz often adduced:

The river necessarily flows from a higher
to a lower level, and therefore its surface
is inclined in the
Lonidon,

direction of flow,
If we

BUYSE

Technics, suppose  the

FiG. 1.—WEIGHT SUPPORTED
oN Boarp, WHICH SLInEs
oN AN INCLINED PLANE.
boat to merely slide down the inelined
plane formed by the surface of the river
(the water being stationary), then it would
acquire a  definite  veloeity dependent on
the friction between the boat and the plane.
If, now, the water is supposed to move in
the same direction as the boat, the relative
motion between the two would be less, and
therefore, the frietion would be less and
the final veloelty of the boat greater, Flg,
1 represents a weight supported on a board
which itsell slides down an inelined plane.
If there is no friction between the weight
and the board or between the board and
the plane, then the weight and the board
will move together, the acceleration of one
being exactly equal to that of the other;
but if there is friction between the board
and the plane. then the weight might move
more quickly than the board. This argu-
nment appears very plausible, but it does not
tanke into account the essential properties of

the flow of water.
A section along the length of the river is
represented in Fig, 2. If the cross-sectional
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Fic. 2.—To Expraty 1THE EFFECT OF THE
SURRDUNDING WaATER 0N A Box FLoATING
DOwN A RIVER.

irea of the river is everywhere uniform, it
follows that the velocity of flow of the river
will e the same at all points in its conrse;
for if the flow through a given cross-section
in a given time Iz not equal to the flow
throngh any other eross-seetion in the same
time, there wonld either e an aeenmulation
or a progressive deerense of  the water
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hoetween the seetions.  Thas, if we take a
rectangular pomlelopiped of water repre-
sented in longiiudingl seetions by A B € D,
Fig, 2. the water ceontained within this
pavallelopiped muvst move with a uniform
velocity, and therefore must be aeted upon
Iy no resultant force. I is easily seen that
the resultant force due to the action of the
siwrounding water on the parallelopiped will
just serve to neutralize the downward pull of
cravity., If we now replace the water within
the parallelopiped A B € D by a solid with
il upper surface flush with the surface of
the river, the action of the surrounding
witer on this will” be exactly the same as
o the water originally contained in the
parallelopiped.  Therefore  the  solid  will
move exactly as the water did, If the solid
floatg only partly hmmersed, as at E F C D,
itg mn=s must =2till be exactly equal to the
mass of water displaced, and therefore the
action of the surronnding water will just
nentralize the downward pull of gravity,
and the body will still move at the same rate
s the water., If by any chance it was set
in motion with a greater veloeity than the
witer, thig velocity could not be maintained ;
the velodity of the body would guickly fall
to that of the sarrounding water,
e e
TRACKLESS TROLLEY CAR SLED.

A traction novelty is the trackless trolley
car sled which iz in operation in Germany.
The summer car is mounted on wheels and
mns on the highway taking power from

A Traction Novelty.

two overhead trolley wireg; no rails are re-
iquired, The winter ear bas wheels for
drivers and one end Is ecarried on runners.
The ear is heated with electrie heaters and
makes abont 15 miles an hone
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COMMANDER PEARY'S NEW EXPLORING
CRAFT.

When Commander Peary starts out on his
gearch for the North Pole next June or July
he will go forth with the most perfect
equipment for the purpose possible.  Ex-
perience has been the teacher and where
the expedition was weak Dbefore, this time
it will be strong. The ship now being con-

Peary's Vessel as 1t Will Appear When Completed.

structed for this final dash Is a marvel of
strength fit to do battle with the mighty
grinding, crushing iee floes it will- encoun-
ter. It is a singular fact that to obtain the
gcreatest strength and efficiency for this purs
pose wood, carefully selected white oak, and
not steel was the materinl used,

The exploving craft is built to withstand
heavy pressures acting upon her and Iz so
shaped that the ice-pack pressing upon her
below water will tend to lift her out of the
water. By reference to the eross section
the practicability of this construction iz evi-
dent. Worked abreast of the plank sheer
from stern to stern and securely fastencd
to the frames, plank sheer and waterway
g0 that it is able to support the entire weight
of the ship is a heavy white onk guard 8
inehes Dy 20 inches, Thig Is protected on
the face and under-side by a heavy angle-
bar of steel. Thus, by means of this suord
gtrake iz secured great longitudinal stiff-
ness of the ship and the ship may be lifted
out of the water by the upward pressure of
the Iee pack itself or by jacks placed upon
the ice, The bow, the stern and the water-
line will be armored to protect against the
erinding of the ice.

In dimensions the vessel is: Length over
all, 181 feet: bheam, maximum, over suard-
gtrake, 34 feet 2 inches: mean draft, 16 feet;
full-load displacement, 1,500 tons. She will
carry two deck houses, the forward one
being portable and large enoungh to acceom-

modate the great explorer, the scientific

staff and officers of the ship for winter
quarters when the ship has gone as far
north as posgible to foree her,  The ship will
D heated by steam amd lighted by both
cleetricity amd  oil lawps.  Concerning her
motive power the Marine Journal says:

“The wmotive power will consist of a sin-
gle, inverted, compomud engine, driving a
single 10-foot serew, and steam will I
supplied by twe water-tube boilers., Under
forced draft, the engine will be able to de-
velop 1,400 indicated horsepower, and under
natural dreaft, 1,200 indicated horsepower.
The bunker capacity is 700 tons of coal;
and at starting, the vessel will carry a deck
load, in bags, of 1560 tons more. With this
supply, at a 10-Enot cruising  speed, she
should be able to do between four and five
thousand knots, The vessel’'s rig iz rather
unusnal, but s sufficient in spread of ean-
vas to make her manageable ander sail
alone.  The individual =ails are designed to
make it easy for a small erew to handle
them. The foremast and the mizzenmast
will he single sticks., A crow's nest will
be earried on the maintopmast.”

The wvessel, carrying two years' supplies,
will be foreed as far north along the Crigid
shores of Grant Land as possible, and then

Cross Bection of Commander Peary's New Bhip.

the expedition will proceed with sledges.
Matthew Henson, the ecolored man who o
bravely stood by Peary through the perils of
that other trip. will again accompany him,
The Eskimos and sledge dogs. which will
make up the rest of the party, will be most
carefully chosen.

Nothing tending to make the expedition
sueeessful will be neglected, and the whole
world is awaiting its developments., It is
an  astonishing fact that more i= known
about the poles of the planet Mars than is
known ahbout the conditions at the poles of
our own world. The farthest point reached
by Peary so far was 84° 17" 27 nortli, mag-
netie variations 99° west.
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pay, either now or later.

I want no reference—no security. The poar Imu;]
the same opportunity as the rich. The very sick, the
slightly ill, invalids of years, and men and women
whose only trouble is an occasional *dull day”—to one
and all' I say “Merely write and ask.” | will sund you |
an order on your druggist.  He will give you lree, the |
full dollar package, i

My offer is as broad as humanity itself. For sick. |
ness knows no distinction in its P A fes, And the |
restless patient on a downy couch is no more welcome
than the wasting sufferer who frets through the lagging
hours in a di=mal hovel,

I want EVEEYone,
remedy.

There is no mystery—no miracle. T can explain my
treatment to you as l-_':l:-iit}' as 1 can tell you why cold
freezes water and why heat melts ice.  Nor do | claim
adiscovery. For every detail of my treatment is based |
on trutys so fundamental that rone can deny them.
And every ingredient of my medicine i= as old as the
hills it grows on. 1 simply applied the truths and com.
bined the ingredients into a remedy  that is practically
certain.  The paragraphs below will show you the rea
son why.

EVERYwhere to test my

[ ask no deposit—no promise.

| stranger,

One $ Free-Just To Prove

There 1s nothing to
The dollar bottle is free.

In eighty thousand communities—in more than a |
million homes—Di. Shoop'’s  Restorative is known. |
There are those all around you-—your friends and
neizhbors, perhaps—whose sutil:uing it has relieved.
There is not a physician anywhere who dares tell you
Lam wrong in the new medical principles which |
dppl}'. And For six solid YEArs my r:'nu-d:.' has stoogl
the severest test a medicine was ever put to—1 have
said “If it faals it is free"—and it has never failed
where there was a possibile Chance for it to succeed.

But this moontain of cvidence i= of oo avail 1o those
who shut their LCyes and doze away in doubt, © For
doulbt iz barder to oveilcome than d-]_x.r_-a.ug_;, 1 cannot
cure those whao lack the faith to try.

S0 now I have made this offer, | disregard the evi-
dence, 1 lay aside the fact that mine is the largest
medical practice in the world, and come to you as a
I ask youn tobelieve not one word that 1 say
Il you have proven it for - yourself. [ olfer to give
vou outnght a full dollar’s woirth of Dr. Shoop's Bes.
torative, No one el-¢ has ever tried so hard to re-
move every posstble excuse for deouln, It is the ut-
most my unbounded confidence can suggest.  Itis open
and frank ~and fair. It is the supreme test of my
limitless Lilied,

[nﬁide Nerves!

Only one out of every 98 has perfect
ligattn, U tne 9 siek Oors, souaist W
hed-ridden, some are hall  sick, and
some are only dall and li=tle=s. Bt
most of the sickness comes Trome acom-
mon cause, The nerves are wealk., Not
the neryes you ordinarily think abiua
—not the nerves that covern your movee-
ments and your thoughts,

But the nerves that, unguided and
nukoown, might and day., keep your
heart it molion—eontrol your digestive
apparatus—regulate your liver—oper-
ate your kidoeys. ;

These are the nerves Lhat wear.out
and break down,

Tt does no cood Lo breal the ailline oe-
gan—tihe irregular heart —the dlisor-
dered liver—the reb:llious stomach—
the derapged kidneys. Thi:y are not to
blame. But go back to the nerves thiat
control them, There you will find the
seat of the trouble..

There is nothinge new ahbont this—
nothing any physician would dispute.
But it remained for Dr. Shoop Lo apply
this knowlmige—to put it to practical
use. Dr. Shoop's Restorative is the
resnlt of a quarter century of endeavor
along this very line., It does not dose
the organ or deaden the pain—hut it
does go at once Lo the nerve—the inside
nerve—the power nerve—and buoilds at
np, and strengthens it and makes it

Many Ailments-One Cause

I have called these Lthe inside nerves

or-impliciyssake. Theiruanal noaome
1% Ll A bbb e rves, FPhiy=i-
l”:l“.‘\l;i!.“_ 1.|I|-:!I'l *},‘ "||i:\l|.,'ll|||-l-_, hq".q-:|||l.|'
each is in elose  sympathy with Uk
nthers, “The result is thit winen e
branch i allowed to boeom:: iingarined
the, others weaken, That is why o
kind of ~fckuess leads  ioto another,
Thal is why enses’ beenme “eomplics.
tedl . For this delicate: perve is the
}thtbl'll.'-ll!'l'u pievl of the humang sy--
e, .
Ihoes tlis pnt exploin b you ome of
the uneertaintios of medicine —is iU ot
a wowd reason to yoor mind wihy ethey
kinds of treatonen sy leavwas Touglerl 7

D't your s that THIS is NEW in
T That th= is XOT 1he nier

| e b e
patchwork of a stimalank—the mere
Dnn'L yoon e

soothins of anarcolic!?
that it esoes right to the root of the
tecein bl and eradicates the causa? -

But I oles guist sk vorl L Lok s simeel
statement of mine—T o not ask you to
helicve a word 1 say until you liave
trid my medicime in your oowan beosme il
iy expense  abeolubely,  Could 1 offer
youn fMmll dollar's worlh Treee il Chers
wers any misreprescalation?  Couald 1
bt yomr o o your dengesist—whom yon
L"H\'e-'-"w"l.hll piek out any boitle he has
LR |II5: shelves of my medicine were it
ot UNTFORMLY  helptul! Conld 1
AFFORD to dothis il I wera not rea-
sonably SURE that my medicine will

Dr. Sho

help you?,

op’s Restorative

thi=lbielief Lhat every word 1 say is temo,

Simply Write Me

Thi first fre hottle may be voough to
elleet o cnre—but L ool promise that
Nor do b Fear aloss of possible profit if
it e, For sueh a test will surely con-
vines Lhe enred one beyond doabt, ‘or

The oller 1+ open o everyone, every-

w e e,
iler ok

wipl Lap
il o

Y
Lird B TR

Yl ul

verelisn

_!“l:...
Iix 5353
1&“

which

Trew: dlollar bottle order,

thoiteh your dollar
Weite fr thie wrder today. The offer

thies bevoele yoon si=k Tor bespede,
It will Lielpe yon too viderstand your

For a fre

Bt Ll anibol povas

}ﬂl.l wint,

Mild ea=cs are often cured with oneg
ur two bottles,
sind drug stores.

Fut yon must write ME for Lhe
Al drugmisty
grant Lhe test. I will then dieeet
e Lhat does. He will pass it
eyt Frenm his stoek as freely as
laisd before him,

I will send vou
It i Tree,

et SngE ovpmenn.

What mors ean D do to convines
ey titerest—ol my ~incerityd

for & |l‘:uuh I o ]!!'-]:I‘ep-\'iﬂ..
tollar |Book 2 on the Heart,
i B lnlh don the Kidneys,
Eﬂ""“": Heoverke 4 foe 'ﬂ'qnnr;“,
State [ Bk 5 fur Men,
bouok | Bouk Gon Rheumatism.

For sale at forty thou-
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Press Your Trousers While You Sleep

Futs in the “Crease” Takes ont the “Bag™ by using the

PERFECT PANTS
PRESSER

T Bimplest, handiest, and most econom:
7;".;" x icnl method. Heep troosers in perfect order by
y Elaﬂna them in the press on retiring and by moro-
ing they will hove that well-pressed, fresh appoasrance with a
regular “tnilor’s™ crease, no matter how wet, baggy or out of
& shapoe. The cost issaved many times a year, and provides o cootinoously nest
| nppesrines withoot reconrse 6o tailor or hot iron.  This is the day of the good
ll dresser. Retain YOUR good appearance by sénding £83.580 for n Perfect Pants
Presser. Use it 80 days; money returned if uwnsatisfactory. Cir-
i culers and full information on request. d

PERFECT PANTS PRESSER CO., 686 Rookery, CHICAGO

Bome dealers have them. Any dealer will order one for you, Agents wanted.

Co_o P E R A T ) | 0 N FISHING BY TELEPHONE,

is the mystic key to fortune, fame and hap- A Norweglan has inveuted a queer way of finding
i al w ."Dl!l:u'-ﬂl, "Ehnl “.19 :“ha‘yl tllltt;:nnm turn out where the fish are. A microphone, which is
nlone, o will share with you in the gres money- I . : ; i
jmaking cooperative business on earih. We are F‘T:P an ingtrument that will catch and tranemit the least
ua

away 250,000 shares of ‘| reasury stock. Par va bit of sound, Is lowered Into the water from a fish-
per share. Not a share can be bought for eash. tng smack, and a wire from it leads to a telephone
aboard the boat, Now, as the herring, codfish and

There's Z0 Shares for You mackerel schools number  thousands l:md tens  of

thonsands of fish, their passage through the waser
i%anﬁzﬁafg:::ﬂﬂg-apmﬂ;g mﬁ?;ﬁ‘:‘;{lﬁ?ﬂ%’&“ﬂ“ﬁ naturally eauses a rushing sound, which ecan he
the trusts who give millions of shares to drones, called **pro. heard by the fishermen at the telephone, and thns
|m:im" naTi[:ag!ﬂ?tg um'utu Irrtntﬁ{'{ﬁﬂgm“:ﬂc I-IH'tII they are enabled to lower thelr nets at the right
ANld Women. RO W '] i ] Tidenods an ErELA H .
you- just & Jittie effort that 18 s)l fortune's knoek 18 at time and in the right place.
your door, balleve It oF oot, &8 Yyou please. N

BALTIC FLEET Vs, TJ .;F.lNE.‘i
THE PEOPLE’'S COMPANY -
144 West Madison Street, Chicago The Baltie fleet numbers altogether fifteen ships,
and to oppose these the Japanese have thirty-three
ships, exclusive of torpedo boats, The Russian guns
‘ Are You a Lover of number 703, the Japanese 941, The Ruszians have

54 sete of minlng apparatos, the Japanese 125. The

Russians have 14 ts o 1
Go:,d I ea ﬂnd ' nﬁee i peis f submarine mining ap-

paratus, the Japanese 52, and, finally, officers and
men of the Baltle fleet aggregnte 8521, as compared

We are making a Gr Write for with 14435 officers and men on the J B WAL
REATAMERICAN 0 i Japanese war
E«‘?ﬁﬂlﬂ‘ﬂh"ﬂ;&%’?—'ﬁ P oW Y ships which they will have to meet,
beverage that is not l‘f“ ﬂ‘irl ' e
only delicious, but roposition . - =
more appetizing and to persons getting OF COURSE ALWAYS TWO IRISHMEN,
nuht.ritlit:ul Eh&ngﬁinzr Ce _A _ Hﬂ%ﬁbﬂ;rﬁ-‘:’djn -
E; ! ﬁan?n?ﬂum 5] OMPAMNY upwards, Two Irishmen, who had not seen each other for
a long time, met at & falr.
e le :Erﬂﬁé:.‘:‘fi'u‘;;ﬁ:ﬁﬂmmﬂ“i‘ﬁ;ﬁ”‘ eSoa "Brien:  “Shure it's married T am, an’ I've got
tha next two monothes, n fine healthy boy, which the neighbours say is the
This of fer applies only to readers of Popular Mechanics very picter of me."”
Write us at once—to-day=to Malone: “Och, well., what's the barrnm so long
MR. CARL, ns the childs healthy ¥'—TIt-Blts,

Send for “Shop Notes," 19805 editlon; 200 pages;
o0 cents,

Great American Tea Co.,
31 & 33 Vesgey Mt., FP. (. Box 288, New York

-I‘-_f“‘;-;_____

b L ﬂ#j‘"

WE RESTORE SICHT!

¢/ CLASSES RENDER
&) DEFECTIVE VISION

CHRONIC.

v Write for our
¢ ILLUSTRATED
\ TREATISE,
Mailed Free. §

THE IDEAL COMPANY,
239 BROADWAY, -
HEW YORK. :

O e —

- aily

1%
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FIXING THE FURNACE.

When pa starts to fix the furnace all
have to be
as quiet as if
ted;
First pa takes his eoat and vest off, then yon hear
him cough and say,
“Pay to have it fixed? T should say not!
you children, run away;
Jobs like this I never shirk!"
(That's the way he starts to work.)

ns children

Just mother had a headache—ar g

Now,

Mother smiles a sort of worrled smile and shnlkira
her head and glghs;
Then ghe takes us In
- alowd she tries:
But the racket pa Is making drowns her volee and
&0 =ho  poes
On up-stairs to make the beds or mend some of nar
winter elothes,
From the cellar comes o noige
Iike a dozen real bad boys!

the parlor. where to pead

After while his work fs finlshed and ra comes up-
stairs apgain:
Cut and broised and black a= any of those funny
minstrel men,
Great big lump upon  his
mashed, both eves black,
Breathing like he'd mmn a foot race, hair fillled full
of dust and slack:
Limps and holds his =ides and Eroans
Like he'd broken all his bones,

forehead, thamhbs all

Maother moets him with witeh hagzel, bandages and
gnlves and soap;
Says, “I'm awful sorry,

bad, I hope?"
Pa just slts and chews his mustache, then he irags
himself to hed;
Has to have the doctor come and patch his hands
and back and head:
Has to pay for that—nhut stil]
Furnace man wou't sond a Wi

Frederiek: nothing's very

WHEN THE ENGINEER CRIED.

“Yes, Indeed, we have some queer little inci-
dents happen to ns,"” said the fot engineer. “eer
thing happened to me about a year agn, You'd
think it gueer for a rough man like me to cry for
ten minutes, and nohody hurt, elther, wouldn' you?
Well, T did, and I can almost ery every time I think
of It.

“I was running along one afterncon pretty  lively.
when I approached a Httle village where the track
cuts through the strects. T slacked up a little, but

(Contlnued on page 2980,

“IF SLEEPING, WAKE,

I RISE It -
hour of FATE Fhjp Poore T turn amey.* 1t ie the

OPPORTUNITY

the roleraf b n destinies, that
©Of many books there's ONEYOU NESE
*Tis unpretentious, and its name ?

“A Guide to Full PocKets”

That's what most mortals need and if thy needsare
colmmon with the rest, here is the mystic key to
fortune, fame and .
"Tis FREE, for fortune’s smiles can ne’er be bought,
Thousands have read and gulckly the offered

'Tis now thy turn—this call the last to

Ol
If heeded not !m‘l&l&ak in vain for that which will re.
Bend thou & postal and we will tall

tufn no more,
thes all.

THE NUTRIOLA CO., 142 W. Madison St., Chicago, Il

MILL’ S_.__
Amusement Machines

MAKE MONEY

While engaged in yoor regular occupation.
N WOHK NO WORRY
MNdust eollect thée money. Profite are guick and sure,
Our booklet D2 tells all about it,

Mills Novelty Company
11to 28 8. Jefferson St., CHICAGO

The Best lnvestmen_t

FOR LARGE PROFITS
Is Good Mining Stock Bought Right

Development work in Five BEears Mine now shows very
large ore bodies and we predict a second Homestake,

The company owne outright ten rioh proparties, in-
eluding mill, in Plumas County, California. Money im
wanted to increase capacity of plant and for further
development work.

For a short time only we can offer FIVE BEARS MINING
(). stock at 15 cents per share, par value §1.00, Full
paid, non-assessable. Do not wait. Now is the time
bafore the stock advances to 26eo, or higher, tomorrow
may be too late,

$15 WILL BUY 100 SHARES

830 buys 200 shares—8150 buya 1000 shares, Take
our adviee and buy all you can,

Monthly Payments if Desired.

We have personally examined the entire property
and honestly believe 1t will prove a great dividend-
paying mine, in which case a small investment to-day
may make you rich, at least big profita. Write for
Five Bears Prospectus, Map and latest reports from
the mine. Booklet, "How to Judge Stooks, ™ free.
Address,

UNION SECURITY CO.
461 Gaff Bldg., « Chicago, Il




GASOLENE ENGINES

running snd then go om about your busineas.

Write for Catalogue P. Todidy

CAPITAL GAS ENGINE COMPANY,

INDIANAPOLIS, IND.

ars now used (o place of all other power.
It would bs a capital idea if you would in=
stall a Capital Engine in your ahop, factory
or on your farm. You need only tostart it
Capital Engines take care of themsealves.

NOTHING BUT THE
BEST

EVER GETS INTO OUR

GASOLINE ENGINES

All amall wearing parts sre of hardened tool
gteel, On every plece the work is better
than seems nocessary, buot it fm.ya, nnd wa
sire sure that our customers will appreciate
it im yeara to come,

Catalvgue of our 2% H. P, dust proof type for
the nsking.

MM AUGHTON - BASSETT CO.
CHARLOTTE, MICH.

r
AUTOMOBILE avo MARINE HU'I'IIHSI

W -

SIMPLE,
COMPACT and
POWERFUL

Best material.

Perfect workman-
ghip.

Bend for Oatalog.

A At 71 W. Moaroe 5t..
1,2& 4 Cylinder 4,83%16 H.P. Ghlcago

MOTOR CYCLES
and ENGINES

This Month Special

FOURNIER GOGGLES
BLACK GAUNTLET GLOVES
ALL STYLES OF CAPS

send 1,00, ench=Tf not satisfied
get your money bac

GOOD GOODS—RIGHT PRICES
THE MOTOR CAR SUPPLY CO.,

1420 Michigan Ave., Chicago
EVERYTHING FOR YOU AND YOUR AUTO

1251 K. Halsted St Chicago |

(Continued from page 258.)

was still making good speed, when suddenly about
twenty rods abhead of me a@ lttle girl ot more than
three yvears old toddled ooto the track. You can't
even imagine my feelings. There was no way to
gave her. It was impossible to stop, or even slack
much, at that distance, as the teain was heavy amid
the grade descending. In ten seconds it would
hiave been all over, and after reversing and applying
the brake 1 shot my eyes, I didn’t want to sco
any more,

“As we slowed down my fireman stuck his head
out of the eab window to see what I'd stopped for,
when he laughed and shouted at me: ‘Jim, look
here!* I looked, and there was a big black New-
foundland dog holding the little girl In his mouth,
lelsurely walking toward the house where she evl
dently belonged,  She was kleking and eryving, so
that 1 knew she wasn't hurt, and the dog had saved
her. My fireman thought It funny and kept lnugh-
ing, but I cried Hke a woman., I just couldn’t
help it. 1 had a little girl of my own at howme,”

. - -
EXPERIENCES OF A GASOLINE ENGINE
EXPERT.

On arriving at my destination, after belng called
to doctor a gasoline englne which had been mast
thoroughly cussed a8 being the poorest gasolloe en-
glne on the market, becaunse of Its extreme peeul-
farlty, in that It would run occaslonally and stop
most of the tlme, I found an engine of known merit
and therefore had no hesitaney in tackling the job.
The facts as given by the owner of the engine
were true in all excepting that the englne was A-1
after the difficulty had been located, says the Grain
Dealers' Journal.

As the pump would supply gasoline but part of
the time it appeared as If it weeded repacking or
that the check valves necded sttention, A wooden
plug 1% In. long and slightly taperilng nearly os
large In diameter as the plpe was located In the
ii-In. vertical gasoline supply pipe: this would float
in the pipe when oil was being pumped into the
eylinder, but before the pipe was thoroughly stopped
the engine would have been supplied so that 0t
would run for a short period. Since this plug was
removed the englne has always given the very hest
of results. 2

On another oceaglon I found an engine running
by alternating frequency, sometimes would run for
quite a4 spell and then lay off until ready to start.
T located the diffieulty in the insulated copper wlre
The copper wire Inside of insulatlon had become
parted, but the ends had searcely spread apart, and
the dangling wire would glve to such an extent
the elrenlt was open and sometimes It would be
eloged, The in=sulation ecovering this place was per-
feet.

We suggest that while the foregoing Instances are
pecullar and required the service of an expert. It
haz been our experience that little, if anything., has
been wrong with englnes that have been most harsh-
Iy criticized. Good, hard common sense applled
wonld have saved hoth time and expense to the
owner of the muchine
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The “OTTO*” Still in the Lend

It is not surprising that the “OTTO" was awarded the Gold Medal at 8t. Louis, In faoct it has never failed to take firsd
prize whersver exhibited. Below is & list of the “OTTO™ tH.u.mph.l in mlrlu

Fhiladelphis Centennial, 1876
New York, 1880

Cincinnati, 1880

New York, 1881

Louisville, 1883

Ban Francisco, 1884

New York, 1880

New Orleans, 1886

Buffalo (Pan-American), 1801

o

Chicago World's Fair, 1805
Atlanta, 1885

New York, 1808
Nashville, 1868

| Neow York, 18687

A Omaha, 1868

Omaha, 1888
Philadelphia, 1898

8t, Louis (Loufsana Purochase
Exposition) 1904

No engine could be unlhrml:r suoccessful without deserving it

THE OTTO GAS ENGINE WORHKS, Philadelphia, Pa.

CHICAGO: 360 Dearborn Street MINNEAPOLIS: 318 3d Street OMAHA: 1108 Farnam Street
L UTATTTITATATATATIALAITITETITATATIITITITTLTITITITIITTTILNTTLLITALITITTLRLLLLLTTLILTILTITATHAN
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THE “RELIABLE ROUND TRACK
A

MILLSTONE
ABOUT
THE
NECK

Lack of special training is the “ milistone
about the neck " of most men and women in
poor paving positions. It holds them back
while others go ahead. It handicaps them
everywhere. The International Correspond-
ence Schools' system of tralning by mail will
enable you to throw off the burden. By this
means you can rise to one of the higher posi-
tHons in vour present trade or profession.
You can qualify 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 Eﬂmeermﬁ in all its branches:
Architecture; Mechanical Drafting; Ad Wri-
ting; Show=Card Writing ; Window Dressi
Illustrating; Ornamental Designing; “E
keeping; Stenography; Etc.

Write today, stating which Course inter-
asts yon.

International Correspondence Schools

¥ou know how the old-fashioned Deor-Hanger sticks
Durs Will Not Bind
Ours Csnnot by Derafled

Let Us Tell You About It

WRITE F'R CATALOG AND PRIGES
ALLITH MANUFACTURING CO.

120 South Green Street, Chicago Box 872, Scranton, Pa.

3 1-2 H. P. water-cooled single cylinder : : $ 25.00 2 H. P, air-cooled single cylinder : : . : $1.00
7 H. P. “ * double cylinder opposed 40.00 3 H.P. « " o “ 1 1 1 1 & 16.00
25H. P " “ four cylinder upright « 100.00 SH.P. * “  double cylinder upright : 3500 |
11-2 H. P. air.cooled single cylinder : : 900 7HP ¢ " u " vy ¢ 40.00

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

Prompt delivery., Send 5c. for our 90-page catalogue
THE AUTOMOBILE SUPPLY CO.

1339 Michigan Blvd. ' Chicago, Ill., U. §. A"
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ENGINES

ASH FOR CATALOG F.

=
A Good Powerful Engine for Marinn
Bervice is the

u;m H. P. Handsome mulum onrequest FREE
Sarvent Marine Engine Wis., 22:24 W. Randolph 51, Chicago

The MIETZ @ WEISS
OIL ENGINE, Stationary and Marine

1to 76 H. F.

128-138 Mott St. - New Yorh

30 Days’ Trial
on this Engine
fﬁ&ﬂﬂi‘;‘%ﬂhﬁﬁﬂﬁﬁﬁ 4§ i

jcagn, Bpark Plugs guaranteed
for sm" gs;u. $f&0 each.

Second-Hand Engines all Sizes

" McDONALD & ERICKSON,
36 West Randolph St., Ghicago.

— —
3 COOHR BROS. *
Reversible Gasoline

Marine Motors

LEAD THEM ALL
1%, 8, B, 8, 10 and 16 H. F. SEND FOR OATALOGUE

| e wngh.

*_ PEKIN, ILL., = =

SIMPLICGITY

GASOLINE ENGINES
Vertical and Horizontal, l!vﬁl to
15 h. p. Btationaries, Portables,
Pumping Outfitsand SawingRigs.

GET OUR PROPOSITION
and 19 catalogue

e - “I"‘f Eran ',“. £l ﬂ'-
Western H:]%“i%?:étfmlwnu{HrWia. .-

U. S. A. *

THIS DIARY WAS GOOD READING.

There is g certaln nine-vear-old kid In this city
who 18 keeping a diary. The book was given him
last Christmas by a relative, and his father had for-
goiten all about It untll he accidentally found the
volume the other day. Curions to see what hlis
emall gon had written in it, bhe opened the book and
found that the diary had been faithfully kept. Here
are a few of the entrles:

“T am nine vears old today. Looked In the glass,
but wiskars ain't sprontin’ yet.”

“Qageed a boy., Got lickt.”

“Pop borrid ten cents for ear fair, that makes
$1.15 he owes me. Wonder if Tle ever get 1t¥
“Jhmmy gtole my ball, I lickt him
| tor It."

wipet Pop for some of my money &nd he glve
me a pickil. I want that doler.”

“We feloes got up a baseball elub today. Ime
picher. If I had that doler 15 I could get a uni-
form."

“Pop got pald today and giv me my money.™

“Mamma borrld a doler. Dum these people any-
way. A feloe eant save nothin'."”

“Aat Pop about banks. 1 want to pnt my moneg
ware carfair aint =0 skarse,”

“Got lickt again,™

There waz more of thls, bnt “Pop™ had read
As a result theres was a conference, and
now the arrangement is to pay five per cont n
woeek Interest, and settle every pay day. The kid
got his “upiform,”—Philadelphia Telegraph,

— i ———

POSSIDILITIES OF INVENTION,

They've made a wireless telegraph,
A horseless carrlage, too,

And there's no way of telling what
The mind of man can do.

We'll goon be eating henless eggs,
And drinking cowless mllk,

And wearlng clothes of sheepless wool,
Or mayhap wormless silk,

How wonld yvon like a treeless peach?
Or a plece of hogless pork?
I'd be content if they'd invent
A kind of workless work,
Or mavhap, nolseless nolse,
And I'm afraid If they keep on,
They'll ¥et make dadless hoyes.
=i
RATTLED THE WAITER.

There 18 a certaln travellng man who devotes all
his lelsure time to the preparation of elaborate and
golemn jokes, Nobody on earth is too august for
him to tackle. He was in Pittsburg last summer,
and one morning he went Into a restanrant with
his most dignified air, aopd proceeded to order break-
fast.

“I want two eges" eald he to the walter. I
want one fried on one gide, and the other fried on
the other.”™

The walter nodded and withdreew,
he returned.

“Beg pardon, sir”

A little later

he said, "but T am afrald 1

didn't quite cateh your order. Would you mind
repeating 1t
“Not at all,” said the traveler, solemuly. “I want

two ogee, one of them fried on one side and the
other on the other”

“Thank you, sir, said the walter. *T thouoght
that was what you =ald, but I wasn't quite sure,

sir.”"

Five minutes later an apologetle walter returned
to the joker's elbow,

“I bheg your pardon, sir" sald he again, "“but the
cook and T have had some words. Wonld you mind
baving those eggs serambled ¥



IT WILL |
PAY YOU,

THE BOWSER

JiiS =t e
Handles
All
(Crades
and
Kinds
of
.| Lubricating

: Oils

BINGLE SQUARE CABINET

NO WASTE, NO OIL - SOAKED FLOORS
e S R P e R S, e e M
The “OILER™ is exactly filled
AT OME BETROKE; there is no

overflow,

Fifty Different Styles. Send for Catalog XII.

S. F. BOWSER & CO., Ft. Wayne, Ind.

The New
Popular Mechanics

| Fully Illustrated
Is Now Ready

ELECTRICIANS, ENGINEERS
ISHOP TOOLS OF ALL KINDS
SPORTING GOODS, WATCHES, ETC.

Something for everybody given for

one or more new subscribers.

ADDRESS

Popular Mechanics

I JOURNAL BUILDING, ¥ CHICAGO
=

PREMIUM LIST)|

74 CARAT

Q J_RLITY A-1

If vou're honest,
there is nothing
easier than to estab-
W lish vour credit with us.
$ We will send, on approval
6 express prepaid, either ring
P E!mwn. upon flr-rmu indicated.
‘'ou may safely send frst
DGWN payment in advance, but if vou
5 prefer we'll send ring C. O. D.
first pavment, balancein 9 monthly
payments. Your promise to pay is
our security. We Sell Wailches Same Way.
Ring Catalog No. B171 FREE.

WY HERBERT L. JOSEPH & C0. b4
Digmonds — Watches = Jewelvy
145 (B171) State Street CHICAGO
Eslab. 1852 Responsibuleiy, 5250 700

PRICE$65.

$10.

PRICE$32

The American 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

BOOKS FOR MECHANICS, I economical in operation, enabling '

large per cent saving in pay roll and
pipe bills,
This photograph may not illustrate

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

hundred otherstyles and sizes
gome of which will. Why

ghould we not have your
orders?

We have
pleased old
customers,
can please
new ones.

Ilease mention Popular Mechanics when writing advertisers.
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“Quick Action”

IGNITING DYNAMOS and

Jump Spark Coils

FOR ALL PURFOSES
llfl'l. Dnn'hlu Triple and Quad.

for Btationary en d
MAGNETOS oRie tor, Stetlonary Fogises and
Bho most EReliable Bparkers om the particular, Fine Yibrator.
Markot, SEND FOR CATALOGUE D,

THE KNOBLOCK WEDEMAN MFG. GOMPANY

EOUTH BEND, IND.

Take the Place of Batteries.

——— =

TESTING HOUSE PIPES WITH SMOKE,

There are several methods of testing sanitary
plping In a house, of which the use of oll of pep-
permint and smoke are most common. The smoke
test shows the location of a leak by the escaping
cator, cap slze, withont deposit smoke, Bome cities regnire the smoke test. The
3 Efaylﬂwﬂ“?:;m latest apparatus conzists of a smoke generating
dfs:';,anr;fﬂaﬁg ol 55 net chamber and a bellows, The smoke generating
THE FELIX B, K. DATS D‘]PLIE&TDEHH chamber js sealed by water, which not only pro-
Daus Building, 111 JohnSt., New l’urkl.‘,ltr vides a seal agalnst the eseape of =moks from the

K WOTOR-GYGLE AT SALL GOST| ™ ™™™ =™ ™ *

By using ons of our Attachabls Out-
fita, THOROUGHLY PRACTIOAL.
III'I E}Hﬁ FUIIHI'EEM‘&RE AI;‘H 8 no-m:i
ple neg o o Castings an
Accessories Tor Biorele, Automobile
Al Marine or Btationary,
"4 Zensd slamp For Vatalogue.

| STEFFEY MFG. CO.
Brown and Preaock Sts., Philadelphla, Pa.

S ——— ——————

THERMO-PILES
1% Volts 1% mperes

For Eleotrolytic Analyais, Charging atm-m
Batteries, Driving Bmall Motors, Ete,
chemicals, nosmell. $8.00 EACH.

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

TO PROVE that Daus' “Tip Top” is
the best and slmplest device for mak-
ing 100 copiea from pen-written
and 50 coples from typewritten ori-
ginal, we will ship complete dupli-

SmoHe Test for Pipes

this chamber olly waste, tar paper or other material
adapted for producing a dense smoke Is placed and
set on fire, As soon as smoke is being properly
generated a hoze or plpe I8 connected with the
gmoke outlet and earried to one of the Inlets or
ountlets of a plambing eystem. BSometimes the hose
tnking the emoke from the machine s earried to
the fresh ale Inlet, and the smoke s driven up
throngh the building until every pipe connected
with the drainage svstem is filled with dense smoke.
ECLIPSE POCKET AMMETER -t

- For General Battery Testing. 0to 2 Amperes RESEONSIRILITY OF MOTORMEN.
v nulhlommummmurpmhmmu

13 1. P. Bike Motor, $7.50

CASTINGS WITH DRAWINGS, Latest Model

Wenlsobaveo them in 212 H. P,
For faller Information sddres
Burcka Mig. & Supply Company,
St. Paul, Minnesota

[ DHAWN BACK INTO CASE, when carvied in pocket Slas “When people trust thelr lives in a rallroad
wm1mllﬂmuﬁu:uﬂ any posk train,'” zayvs W. 8. Stone, Chief of the Brotherhood
’PEICE $5.00 of Locomotive Engineers, *‘whether the motive

power be steam or electriclty, they are entitled to
ELDREDGE ELECTRIC MFGE. CO. have & man in control of the power that whirls
227 Main Street, Springfield, Mass them at sach great speed through the country who
iz a first-class man In ecvery respect—in brains, In

==l ' vigor and In responsibility of character.”
Thﬂ Franklln Mudﬂl Sh“p Now that electric lines are runving at 50 and 60
miles per heur, and already talking about higher
EXPERIMENTAL WORK FOR INVENTORS speeds, the statement by Mr., Stone will commend
Anything In metal from a single plece to Iteelf to the public. While it is true that an elee-
complete working model. Apparntus tor Col- tric ear ean ordinarlly be brought to a stop in a
leges, Exhibition Models, Bpecial Tools, In- ; B
wentions Perfected, Drawings and Designs, much shorter gpace of time than a heavy passen-
St FRANKLIN Send for Illustrated Booklet 8 ger trailm thﬁ?} are nlt'unr ll!mf-r:i{etmlf-s r-hi{-h re-
odel Sho ARSELL quire that only experienced and competent men
| - 2} P R IEY STl e S o ViR O should be entrusted with the work.

T for Experlmental Motor or Dynamao of the slze usually sold by Elsctrical stores
C AS INGS for &€.00, We have designed and cast io best quality magpetic metal, FIELD

MAGNETS and ARMATURE and ofter same for just 35 cents. Castings
are smooth, easlly finished and eannot be duplieated elsewhere for twice this amount, ERE A GHANII‘.‘-’E FUR
AMATEURS, living where there are no lonndries or pattern ﬂh‘?i Remit in SILVER, securely wrapped in paper, SBend

at once before they are all sold. New England Coil nding Co., Atlantic, Massachusetts




NEwunsEcoNd MACHINERY | | | R educed to

COMPLETE PLANTS INSTALLED.

Expert Elootrical Repairers of Armatures, Flelds snd Com- 2; h. P- $
ILLINOIS ELECTRICAL MFG. CO. “Little Giant”

1222 8. Adams St. T e GASOLINE ENGINE

CEMENT FENCE POSTS 35 Fﬂrm"
) | = J..:
&= Price
* g~ $105.00
(= o
Fﬁ:ﬁ'ﬁi’;a‘“‘;ﬂu‘:’.‘“ hl:la:tiﬂl!urﬁ:g mﬁ:&’f ;&wr::: ﬂlg 5 _Ej E Agent's
l.;."';",’i.. fupriee A. D. MACKAY & CO., .‘:5“?..‘.';?.?.‘,"5:“,..,. E 5 3 Price
o $125.00
Sy
“WE ANALYSE EVERYTHING” ig 2 and up
— S

AT REASONAEBLE RATES

Bhould you want to know what is contained in any
préparation or product, address

THE ELLSWORTH LABORATORIES

MAX D. BLIMMEE, Fh. D.
357 DEARBOEREN STREET, - - CHICAGO

KEROSENE. OIL ENGINE

Stationnry, Marine, Partable. Send for catalog
Int'l Power Vehicle Co., 381 Dearborn 5t., Chicago

Numbering Machines

from #6 u The largest line and greatest varie-

ty. Amnyt ing in number printing devices can bhe

built by us. gand s }nﬁr requirements for quo-
Cation,

Wm. A. Force & Company, Inc.

188A Monroe Street, Chicago, 11linois

LD\\' PLUMBING BILLS

Get them by rﬂrmw rip;l:t prices for sup-
plies.

SUPPLIES AT \VIIBI.ESM.E

Ton save 2 to 409, on every article. Highest
fmde goods and line complete.

‘ree filnstrated eatalog gives
all particulars. Wrile for 16

Don’t Buy Any Engine

until you have fully Investigated the merita of
this exeellent “Littls Glant.,"” Wa can patiafy
yoo at a aaving of onesquarter. WRITE TO-
DAY FORH ENGINECATALOGUHE. Bentgratia.

Montgomery Ward @& Co.

220 W Hacrison S Ohfasgo. CHICAGO J
- | ELEGRAPH Y I
WHEN YOU WANT ANYTHING Telegraphers” Penmanship and Typewriting
AND DON'T KNOW WHERE TO FIND IT COMBINED IN ONE TUITION

We are unable to meet the demands of the rallroads for our

WRITE POPU LAR MECHAN'CS g:dnf:u‘f:g Fosltions guaranieed to all our studemis, Send

The Chicago Railway & Commercial Institute
97 Washington 8t., Chicago, I11.

D IMPORTED IMITATION

ENAMELED 10§, o raee| DEDION SPARK Perss
LETTERS [l L i s JUST NOW - 40 “:.'.':th
THE MOTOR CAR SUPPL‘!‘ CoO.

1427 Michigan Awve., Chicago, I1l. I




A Roth Motor will Drive Any Kind of a Machine Tool

No ahafting, pulleys or balting to maintain. The motor running aoy machine not

in uas ean be ahut off.

Considering Economy, Efficiency and Design, the

ROTH MOTOR is beyond reach of competitors.

Balf-oiling, nolsslesa In operation, fres from sparking and auvtomatio in ita speed

regulation at variable loads,

Write ua of your motor wanta and we will send {llustrated catalogue free.

ROTH BROS. @ CO., Manufacturers,

27-31 So. Clinton Street,

A Both Motor Drives this Hacksaw.

CHICAGO

B. F. BARNES’
ELEVEN-INCH SCREW
CUTTING LATHE

For foot or power ns wanted. Hoa
po wor cxosa Teed and compound
rest. A strictly hhﬂ rade, modd-
ern h'l-crl Wealso bulld a hlmh
“lathe. Ask us for Catalog P.

B.F.BARNES COMPANY
Bockfor = = Illinois

ASTONISHING VALUE |

Berew Cutting Lath ]ﬂ-!n swing, 4
ft hed, Hollow Spindle Hest
IH'.E'I'I Fare P!nm, Cukl Right and
kﬁﬂ- Threads 7 to 48, Easy
oot Motlon, Accuram, Blmn
Ok ot this sdvertlement and pet 1845 Osdalogus
‘f Free, ctherwise 25 conts will be chargsl.

B———— WF.FRASSECO., 38 Cortlandt St N. ¥

FOOT and POWER

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

SHEPARD LATHE CO.
Al131 W. 24 St., Cincinnati, Ohio

LATHES

9 to 13 inch Swing

List price, #8500 and up accord.
ing to size. When ready to buy
sond for Lathe Catalog and prices

W.F.& John Barnes Co.
100 Ruby 8t., ¢ : Rockford,Iil.

FOOT and POWER

LATHES

8 to 16 inch ewing.
Built for service,

High Grade, Low Price
Accurate Tools

CATALOGUE FREE.
SEBASTIAN LATHE CO.
107109 Calvert Street
CINGINNATL, 0.

S TYPEWRITERS ik

' Allthe Bandard Machines Sold or Rentad An
Whers ai Hall Manulaciurers Prices, Bhl
i with privilege of examigaticn, Bend for enta’g
Typowrlter Emporium, 194 La Salle 8t Chicago

A STEAM METER.

A meter for aceurntely measuring the flow of
steam in a pipe is now on the market. Tt s sald
to o goond work, although the price at present is
rather high, The fdea is to place the meter in the

.-Ih.-,“. H-“.u-rs-f 0

%
) i
\, ."-. 1ot Gk
B e [N e E
Slani Moty
ity rage. 1 10
5 Wi Mo e b o B0y
i A s
. ™ E

Steam Meter

steam pipe next the boiler. By observing the paosl-
tion of the pointer at any time, the amount of
horgepower or pounds of steam passing through the
engine or heatlng system may be determined.
—_————
A FEW DON'TS.

Don’t worry about the cost of a patent until yoo
have found that the Invention s new. (It costs
£5.00 to find this out.)

Don't try to sell your Inventlon until youn can
ghow that it iz new and patentable, (If you
haven't £5.00 worth of confidence In It novelty,
von mustn't expect others to Invest larger sums In
it)

Don't delay In applyving for a patent after yon
have found that the Invention s new and patent-
able,  (Delays are especially dangerons in patent
matters.)

Don't show ¥vour invention to anyone until after
yon have made an application for a caveat or a
patent. (It is not safe.)

Don't imagine that your Invention s worth a for-
tune and that others are worth nothing, (Most in-
ventlons are worth something; few have “milllons
in them.")



“HASTINGS” Compound for Dynamos and Motors
POCKET BIZE; 60 CENTS
Money refunded If 1t don't do the work. This s the only compound sold with a guaraotee.

JAS. L. NEEFUS, Sole Agent, - - 45 Dey St., New York City

MANUFACTURERS 3 7 it
labor, raw material and demand
SPE| for your product obtains. All these and more found on the BURLINGTON
|BUH1"ET[|H‘ ROUTE. For information write to

W. H. MANSS, Industrial Commissioner
209 Adams Street - - - - - - = Chicago
= e e e

!_ __Eu_u{e |

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,

Don't employ a patent attorney who promises s
something for nothing., (Free service means worth-

less serviee, or worse.) - Corliss EngiHEI

Don't try to get a patent for less thao $65.00,

(Alost patents uzually cost more) h » -
Dan't expect to sell your Invention or patent Ly —Bargaln;
siply showing a rongh drawing of it. {Present It
in the best shape possible) A donble 24 x44 Harris Corliss Engine 700 H,
Don't get  discouraged  beeanse  one  invention P. with 12 inch shaft, 14 fect Ionl,g sectionul
proves to be old or one patent is not salable, (If 5‘;'3“’1“":3.{;5" I}”é‘-‘:‘(_ti::?u‘;f:{l ':;"nfl;e thfl‘-.'“:.
you ean invent one thing, you can another. Patent the chance. 1 will overhaul thoroughly and
rights are sold by the thousands and many fortunes deliver on car, Chicago—for $,20 cash,
made by them.)
PP FOR FURTHER PARTICULARS OF THIS AND OTHER
PATENT OWNERSHIP. MACHINERY BARGAINS, Address
Tl e -
One of two joint inventors cannot legally apply :
for a patent. They must both sign the papers. | w l L L I 5 5 H Ajw
One of them ecan then assizan all his rights in the | | 171 La Salle Street, = = CHICAGO
lnvention or patent to the other, In which case the |

STAR LATHES .o

Power...
High-grade screw-cutting engine Lathes, with forged crucible
steel hollew spindles, phosphor bronze bearings, gear.driven re.
versible feeds with strong friction drive in apron, our patented

spring nuts which allow quick shifts of change gears, also Draw-
In Chuck, Gear-cutting, Milling and Taper Attachments if desired.

Sultable for elecirleal and repalr work, model makers, gui-
amithe, technical schools and fine, accurate machioe-shop
and tool-room service. Ask for COMPLETE DESCRIFTIONS,

THE SENECA FALLS MFG. CO.

102 WATER STREET, SENECA FALLS, N.Y., U. 5. A,

9 and 11-inch %Star ** Foot Lathes.
9, 11, 12 and 14-inch ©«Star'’ Powor Lathes

—
Please mention Popular Mechanics when writing advertisers.



work at reasonable rates.

GREENLEAF & BACON, :-

268
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
All work guaranteed.

42 and 44 Michigan Street -

+ Chicago, Il

SPECIAL MANUFACTURING

Dies and Stamping

-=TO ORDER--

SPECIAL HACHINERY. MODELS

EXPERIMENTAL WORK
DROP FORGING DIES AND DROP FORGINGS

Hardware Specialties, ete., Manf'd to
Order. Send Samples or Drawings for
Estimales. Write for Our Booklet.

THE GLOBE MACHINE @ STAMPING CO.

973 Hamlilton 8t,, - Cleveland, Ohio

Send three one-cent stamps fl;rs-cu‘lnr
PICTURE OFLINCOLN PARH BRIDGE

W. L. STEBBINGS

Civil and Consulting Engineer
LICENSED ARCHITECT

Monadnock Block, o - = =
Tel. Harrlson 1104

Chicago
Cable Address “Stebbings" Directory Code

[ —

you are in the market for any kind of machinery and
don’t know where to get it, write ¢« 1 ¢ 1 & 1

Porurar MECHANICS

CATALOGUE FREE TO ANY nnnﬁEss ‘
‘oo e AR TS l:'n,-.-

MODEIS i GEARS
-t Q) 65 D ol

UNION MODEL WORKS, 191 5. Glark Street, GHICAGO

WOHE

GEAR OUTTING

EXPERIMENTAL

patent will he awned hy
signment s given,

Two persous cannot legally apply for a patent on
an Invention made by one of them. No one hat
the Inventor has the right to sign the papers, ex-
ecept In ease of his death, in which event the app'l-
cation must be signed by his doly appolnted Tegnl
representative,

To make a jolot Invention
actually invent or devise it, or contribute to the
ldeas involved in the deviee or machinery, If one
person fornishes the fdeas, and another makes a
model embodying those fdeas, the model maker s
not an inventor, but simply exerclses mechaniceal
skill

In the absence of a contract to that effect, an
employer s not entitled to the patented fovention
of his employve, even where sneh invention waos
made In the thme, and by the aid of the tools of
the employer. If, however, the smploye permits his
employer to nse the invention, or uses [t himself
in his employer's business, 1t will amount to g Heense
to use it, which, however, cannot be transferred by
the employer.

Where an employer concelves the Invention, and
is engaged in experlmenting on it to perfect it, no
suggestons from an employe not amonnting to a

the one to whom the as-

both parties must

complete invention in themselves, will constitute
such employe a joint inventor,
If an employer deslres to control the Inventions

of his employes he should g0 conteact in writing, If
an employe does not want to glve his ecmployer
the right to vse his inventions, he should not
put the Invention in wsze in his employer's hnsl-
ness in the absence of a written contract cover-
ing all econditions,

Each owner of an undivided Interest In o patent
may use or =acll, or leense others to use the
invention, withont the consent of the other co-owners.

Where there are two or more owners of a pat-
ent, there should alwavs be a partnership agres-
ment between them as to the use of such patent,
limiting and definlog the rights of each co-owner.

ik .

MACHINE FOR POLISHING TUBING.

machine is now on the market for
pollshing brass tubes, such as are used in brass
beds and ormamental fornituee and fixture work.
The Fuarniture Journal says:

As will be seen from the llustration,

An automatic

the tubing

WE MANUFACTURE

STAPLE GOODS AND SPECIALTIES

IN CAST BRASS

AND SHEET METAL

Estimates Furnished from Models or Blue Prints

3753 SOUTH PLEASANT ST. :

Correspondence Solicited
FROST MANUFACTURING COMPANY

' : : : KENOSHA, WIS.



Needle Flame

WITHOUT BELLOWS

The Turner Double Jet Alcoho: Blow Pipe buens

wood alcohol and a temperature of over 3000

dcitm Flame is non-oxidizing and adjtﬁiahlc up to
Unexcelled for Jewelers’ and

work, Soldering Fine Wires, Lead Burning, Etc,

Send for descriptive circular

The Turner Brass Works

55 N. PRANKLIN ST. . .  CHICAGO 2

Novelties Made to Order Eﬁ?ﬁ.ﬂmﬂﬂ&n

we'll show you how to place your invention on the market and make money,

CHICAGO RIFLE MANUFACTURING G0.. *-** °° dmcico . -~

;tpn:llilmru.l lnluu 1.II1I1l j lr-||,']||§' '"iiﬁ-ﬁ
i I L o j

| L..w T ESTABLISHED 12 H:ﬁ:d

turn work out cheaply. Write us—

==
revolves in Its holders, ond at the same time is
carrled In o horizontal direetion, passing under all
of the wheels of the machine at an angle of thirty
degrees, as with hand work. In this way uni-
formity of work is assured, ns every part of the
enrface comes under the wheels at the same pres.
sure and at the same angle. The work 1= com-
pleted with one pass through the machine. A five-

Rapid, Bimple, Hi |11|];. Practical snd Dur.

able, Iu\'r |;1'|||-|| Cil ||'||"t:,‘i!hth ne. For

Addition, H:l'lnrr||1'||l Hlll'll!ll.lt-!h[ll'm Lhi-

vislon, Fractions, ete.  Capaclty 509, 509 500,
Prico $5.00 ||1] :-1|'l”'|lr'1| LI|1I'I [
W rite for fre booklet. Age ]‘lrh'l.l-ﬂ]h I].
0. ] LOCKE MFG, 00., 3
. 'Fh.|- it B, EBenseti, lows ;

Ruya To Save
Locke Your
Adder Brain

WM. ZIMMERM AN

PATENT-LAW., PATENTS
Trade Marks, Labels, Ete.
1000 TRIBUNE BUILDING, CHICAGO
Telephones: Central 495 and Automatic 5084
— s

WE MANUFACTURE

Tube Polishing Machine

wheel machine has a eapacity of twenty-five hun- i‘n“;l Bmﬂ““;& Diea, Tools, Metal Btampings of
dred feet per day, and ean be adapted to work of nds, Screw Machine Warik, Novelties, eto.

any diameter and from two inches to  elght feet

Estimates cheerfully given. Senddrawing or modals.

in length, The machine can be operated hy belt Metal apﬂﬂilltr Hfﬁ. Cn.,
or other transmission, or by direct connection, and 18-24 W. Randolph &t., Chicago

the speed of the carrlage ecan be easily regulated.

We manufacture Metal Specialties. Also Special Machinery and Small Tools. We xire spvecind

attention to experimental work. Our Prices nre Heasonable,

HKOHLER DIE AND SPECIALTY C0O., Presses, Dies and Machinery, 50 W. Washington M., Chicago.




270 -

Valuable tnd Salable Patents Secured. Advice as
to P-t-ntl ility and Commercial Valus Free.

PATENTS Write for Inventor’s Hand BooK.

SHEPHERD @ PARHER, PATENT LAWYERS

“During the past 10 veara Mr. Shepherd, of Bhepherd &
Parker, has obtained for us & great many important patenta.
We have no hesitation In heartily recommending h1|n to any-

one having need of the services of & patent attorney."™
HALLWOMD CABH REGISTER €O,

Mr, Parkeron Nov. 1, 1903. resigned his position
as an Examiner in Llu . 5. Patent Office to enter

this firm.
210 Revenue Building, WASHINGTON, D. C.

Having a thoroughly organized agency force, we are
desirous of securing exclusive Paclfic Coast agency of

ARTICLES OF MERIT
where personal sollcltalion s required., Address

SUITE No. 2, 47 Geary Street, San Francisco, Cal.
STUDENTS NEED

DRAWING e orarrswan

25¢ for 4 months—Cleveland, Ohio
WGN DERFUL STB’IE‘?&E‘E"&‘E

ﬂﬁﬁd | one uu _%#uh?mgg.?'# AE.

= rrison Valveless (Ml-gas Stove. B en-dii ﬁll
leul also heatlng rooms: s j:aﬂmm
with Radlitor Attch. No wick, dirt,
or ashes—no conl bills or drodgery—
. nhmr safe fuel, 15c to 30c a week
Fahonld furnfsh fu.al-m for cooking
for emall family. Easily o ted—
ﬂ!ﬁlumlr IHI'HH i;i:,i.‘ 2 and np
& L]
/) Prices AGENTE WANTED 840

Weekly, Oal) in or nid
wnmmm., 5790 Werld B'ld'g, Clacianatl, O.

Postage extra, m1c. The best *
made; lasts the longest; gives most

powerful light. It"s always ready—simply press the but.
ton, Extra batterfes eec ench.  Agonis make big money.
Send for catalogue. TIHE ViM 0., G5 E. Lake Biuy Chlcago.

Magic Trick Cards.

With these cards you can periorm some
of the most wonderful 1llusions. You can

change eights to duces, blacks to reds, ete ,
Addres
Wﬂuhrn Bpecinlty Co., 552 E. llin.nahaim St., 5t Paul Mion
——

The transformations are truly wonderful,
MANY MAKE 2,000 & YEAR

Instructlions,

You have the same chance. Btart a Mail Order Business at homa.

Wa tell you how. Money coming in daily. Enormous profita

Everything Write at once for our "“Btarter' and FREE
particulars.

P, M. Erueger Co., 155 Washington 8t., Chicago, 111

Price, 10 cents Wwith
and our h'lg Bar:ain Catalogue.

i1l teach you one new coln trick
one new card trick for 20 cts. or either

ar 10cts. I willsend ““Baok of Card or Coin

"'*'E.- Fcks,”" 180 p., 25¢. each, and include [llus

g catnlog of 40 tricks free with order

= home, amaze your friends, mystify, startle nnd
ntertain, HOBERT WASSMANY, Instructor in
agle, 27-8 Webster Ave,, CHICAGO, ILLINOIS

ENGINEER RAN A BLAZING OIL-FUEL
LOCOMOTIVE.

An englneer on an oll-burning locomotive of the
Atchison, Topeka & Santa Fe Rallway recently
proved hlmself a here when the locomotive canght
fire while standing with Its passenger train attached
at San Bernardino, Cal. The tender contalned 2,000
gallons of oil, and the cab was =soon covered with
flames and the danger of an explosion Imminent.
The engine had to be removed immediately, There
was no yard engine avallable, 20 the engineer climbed
back into the burning cab and ran the engine away
where It could do no damage. The engineer suf-
fored slight boros..

-I"rulplm:r In Kansas as cartoomed by the ariisl of the Kenss Clty Star.

VALUE OF DETERMINATION.

Determination has quite as much as means of op-
portunity to do with giving one success, If a man
is determined to do, he will be Ukely to do whether
things favor or oppose him. If a man makes up
his mind that, as things are, he cannot do what he
ought to, or would like to do, he will ot be likely
to accomplish anything, however clrcumstances com-
bine to help him. “Only Omuipotence can hinder
a determined man,” and Omnipotence will not oppose
a determined man who s =ot in the right direction.
It iz mot the opportunity that a man has, or the
tools that are available to him, but It iz the deter-
mination with which he pnshes on agalnst nnfavor-
able cirevmstances, and with which he uwses such
foolg as are avallable, that settles the gnestion of
how much he amounts to and what he accompllshes
iu life,

| i

The total number of ecmigrants from England to
the United States was less for 1904 than it was the
year before, desplte the eut rates which =20 alarmed
the public. Tt was expected that those cmigrants
would be of the lowest character, but the aciual
facts is that the character of the emigrants has not
materially changed.

YOU CAN BUILD IT YOURSELF

We tell Ernu how to do it, show views of ma-
chines bullt at home and many letters t‘rom
aa.tlsnad customers in our new bhook “How

3 203 Sert Moes Wb Incabttors aa6 Brevdar
Full of good things. Invaluabla
to the beginner. Yoo save hall the
e¢ost of your Ineubator.

None hatcn better, Ge tthe Book
and know for yourself.

CHANNON, SNOW & CO., Dept. 198, Quincy, Ill
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THE INTERCHAHGEABLE AIR BRUSH

Is made like a Watch—Simple and Strong as a Crowhar

The best Brush for the artist, photographer, drafts-
man, architect and show curd writor,

SEND FOR DESCRIPTION AND PRICE
0. C. WOLD, 155, 9 West Madison St., CHICAGO, ILL.
— T I ==

| Year BUBIER’'S SAMPLE

Ml POPULAR ELECTRICIAN [l
THE ONLY AMATEUR ELECTFHCAL PAPER IN
Cents Ve B BITED BY EXPERT ELECTRICIANG. 5 Cents
3 o, 10 s, o Fawiiies

DepPT. 3 Lynn, Mass. 2 Yeans, $1

SCHEME TO ATTRACT FISH.
The duck hunter uses decovs to lore game withio
shooting distance, and why should not the flsher-
man do spmething to ereate d sensatlon? To hove
the fish come flocking around the boat ig certainly
muech easier than rowing about in froltless search,

k=2 SR
Aﬁm_m‘:ﬂﬁ = ELECTRICAL SUPPLIES
T—— 4 : = Euctist. Llerr,n._ Light tike Lo LJecrru- Hall and P"”.hmm

I.Lluuhnnm com plete #2.00to b.u5 Flt-u,nml Curringe Lampa 600
Daor Bell Qutfit, complete  1.00 | Water Motor and Dy namo 1,00
l.‘t legraph Outfits . L0 | % h. p. Direct Qurrent

Tnlm-' edical HH.I:I.HH:PR !1 (1] Motor -

- 650 "r'izrulmirﬁ Electric I‘.'.ul.l

Bul.t-eﬂ' !lIutclrl « o t-n- 12.00 = = B2
Bicyele Electric Lamps -« 8.50 Fluunc [:Hurf Pm = = 1.50

l.“-l’- FREE CATALGIUE deserlbps many other electrbeal moveliles. Wo promph’y refusd

oy If diassifoied. AUGENTE W ANTED. Thess noveltles sall s iight and are ensdly pghosn.

P'-.ﬂj"hn'lr |8 Imiersaiad. Weo want good, Uvs sgests In every place. big or small.  Fartboulass
For s posisl,  Welie tolay,

J. W, BCRIBWER & CO., 206 Niagara Bt.,, Tonawenda, N, ¥

New Performing Cl:uwn

Mystify and smuse your friends. Here is
Barnum's Trick Clown drossed in faney
cirous clothes. By gently pressing polls ha
will twist and jomp in all movements of &
gircus performer. Latest novelty oot.
Don't miss it. Prico e, § for %50., post-
paid with catalog.

W. H:. MILLER SUFI'LY CoO,
T3 E. 4th Street, . - 8t. Panl, Minn.

A Ash decoy is degeribed in the American Inven.
tor, on which a patent was recently granted, A
glazd bait holder, theough which the water can pass
tn kKeep It fresh, is lowered from the boat. The ap !
parent abnndanece of the bait s expected to draw
lurger fsh to the spot.

———————— | ELECTRIC MOTOR 75c
MEN EVERYWHERE

trical dealer or ook through any wlectrical
cataloguegand see (f you ean buoy so electrig
mator with Zinch armatore, wroonght iron
field magnet, pulley, ete,, for T6cents, puck-
ingand postage, 16 ‘conta

UATALOG FRER

ey hatteriea fnr ﬂp?rﬂﬂﬂ.h motors, indoction

To learn how to make new and resilver
old mirrors. Immense profits in tha

work and 1{& guurmﬁen you smﬁ-ggss twu? o '_1_-;1-;: A I\r.::* s fo '---;E;l_-r-:"-lﬂ o et Iilw:':;ﬂlw cemin.
b Rt A A ey Artesian Electric Co., 744 Artesian Ave., Chicago

Send for particulars and start at once.

| Turned Out $301.27

'l-'llr[:lnl:'ll'.'l ehn, Wil 1HI"'||.hl.\fln
amall ogift), Hev, Geo, P, Crawlopd wriies, i
..hrd_-a;. J.41. B. Mills, a fare

A |1'|. plating,. Thna, P
EIJ-J !fJ-ql

G. L. Patterson (& Co., Chicago, I11.

We Tei i
l'ﬂ(‘- \ni‘ X rh s Fig e ll.- Every
body has tablewnre, waliches, jowolry and metod
{ goawds 1o bn plated with Gold, Silver, hicke] and
5 4*“\; Me ulrmnﬁ “tu\_‘.l"lulq
No toy ar hombuog 1l||I|'=.=u a ]
thing wn'ra.l 15 TR l-u]‘ '\.'H"IlI \ l'“.
Cainlogue, COEY I :|.|] Fifer. Address,
s Plating {! ovks, Cing ’Jlllll.tl... O,

HOW TO MAKE YOUR OWN CANDY

For 16¢, we will gend full instroctions for making either
Tafly in four flavors, Peanuta Candy, Hickory Nuts Candy,
Fudge or Caramels. These formulas are written by an ex-
pert candy maker so you can understand them, Above
price for 3 daya only,

OHIO SUPPLY C0O, - - sandusky, Ohio

te fon
laray dk o,
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25, Beoks

on Electricity, Me-
chanlcs and other
subjects. Send fer
price list FREE.

HOW TO RUN EN-
GINES AND BOILERS

by E, P, Watson,
Written In Flnln lang-

ﬁl‘ﬁgd?ud '“allly 111‘1_15-
7,000 COPIES SOLD

SCHNEIDER.—Care and Handling of Electric Plants, $/.00
DAHLSTROM.—Fireman's Guide to thc Eam ni

Boilers - B 50

NORRIE.—Induction Coils and Coil Haklng ior !u.ll

Purposes - -

CROMWELL.—Easy Lettering for Draftsmen - -

JUST OUT.—The most complete set of Wiring dia-
grams and circuits yet published. Limp Cloth, 50¢.

How to Tell the Time in any part of thu world at a
glance, a colored movable model, price 25 cents.

SPON @ CHAMBERLAIN

PUBLISHERS OF TECHNICAL BOOKS

Dept. PM, Liberty Bldg., New York

A School
Within Itself

Bpace will not permit our telling
you all about this book, but better
gtill, we give you achance to exzamine
it for yourself by our offer to refund
money if book is not satisfactory
npon examination. Under this offer
; 1.1 lIl.l]L'ﬁ ies have been sold and paid

out of thia number we have
reiun-:lud for only X copies. There
are nineteen chapd r:srrﬂni: you
from the fundamental principles of
electricity through, the art to the
finished dynamo and chapter devoted
to the electrio antomobile and bat-
teries, Contains adictionary defining

0 worda,

4th Edition,  Price, $2.00 delivered.
CLEVELAND ARMATURE WORKS: Cleveland, Ohio

-:iu..rl LS

Run It Yourself

You can quickly learn to ron
steam engines by studving

Young Engineer's Guide

Have the expense of hlrinﬁ‘ an englneer
I Fuide Book recently revised to 29 pages.  Illas
=TT trat Endorsed by engine manufactur-
L ers and leading angine ers averywhers.  FPrice, bousd in bast

| lenther, $1.55] Choth, ¥1.06L  Addresm

Voung
Sngingers

J V. ROHAN, Box 20 Racine, Wik,

' ' ' H L
it
TEAM,
lete and short courses, Thorooghly Pqinippﬁd
ing. HI] t
:::Eﬁ':ﬁ E%gﬂu‘;iT:tMFFnu{nmrm: n%:l;gnm I:"l]':

Avcommoiuthens the bast Huh-c- sil year. Etudemts ml-_! enter kny tme
wiewm mel slectrionl PourRaR. E‘ eminbogne,  Meetion conres in Ihhh Intorestel,

HIGHL&HD PAH.K COLLEGE, DeaMoines, In

retegrapliny

® ;.ught thoroughly. Institution established 1874

Endorsed by officlals Rallroads and W. U. Tel, Co. Positlons se.
cured. Entire cost, tultion ualagrl.phr and typewritlng, board
and room, 6 Mos. course, $89. COan be redaced. Home
pstruction also given. Catalogue W free.

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

Air Brush for Art Work

WE ARE mm THE STANDARD.

The best in use rnr applying mlnr by u jet of air.
Enables you to do t,Fr work in less time.
Found in every complete studio,. Qircular free,

WRITE TO-DAY

Air Brush Mfg. Co.,

127 NASSALST, ROCKFORD, ILL., L. 5. A.

' ing was fine,

’ THE AIR WE BREATHE.

The amount of air a person breathes in 24 honrs
Is set forth In a very understandable manper In

This Huee oy
10FT HIGHRY
6FT SQUARE
WOULD HOLD
THE QUANTITY
OFAIR
YOU BREATHE IN
BVERY DAY

- (241R3)

|

the aceompanying illustration, which appeared In
the Boller Magazine,
4+ 2=
HOW IT FEELS T0 FALL 137 FEET.

Workman Who Dropped from Brooklyn Bridge and
Buarvived Tells Expericnce.

New York, Dee, 22 —Charles Somerficld, of New
York, a riveter, fell 137 feet from the Brooklyn
bridge into the river, and after swimming through
the lee nearly to the shore was picked up by a tug.

He tells a remarkable story of his sensations duor-
Ing the long fall. Here is hils story:

“The fall of 137 has not hurt me In the least.
After T had made the first turn in the alr the feel-
The first thing I remember Was see-
ing familiar things., It seemed as though hondreds
of bright lights held by falries In faney dresses
d“nn'd before my cves,

“Resides the delightful sensations that I experl-
enced every part of my past life was reveiwed by
me,

“T remember that T wanted to make my peace
with God and tried to murmur a prayer.

_ THE “NULITE" ,JAPR.

AGENTS ARE COINING MONEY

A Pk Century evolutlon in the art of lighilng. Entirely new, 100
oulbe power, 7 hours ose penl.  Buperior (e slectricliy or gas and
l che per than coml oil. Ne trowbls to Eeep clean, siacluiely mfe. Bellp
st sightt Wenkso musufactors ahls lumps, wall lamps, chandlslien,
=" giore und pirest lampe.  Aponts wanied 8 oncs.  Wrlte for fres chts.

lopws wmd prices.  We masufscturs sl kisds asd grades of man bes.
IF youi buy them direct from us we il pare Jou dalers’ prodis.  Frices
peot mpon Paquest.

Chicago Solar Light To. Dept. 0. Chicago
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THE RELIABLE

ELECTRIC VEST POCHET LIGHT

[T rom wish to find a_house num ber st night; i you wish to find an article yon hnve
dropped; if you wish to avoid dangerous places in dark streets, just =press the button'

and vou have an instant, brillinnt light. Will give eight l.h.r'llll-d1ll'1 finshes, or burn three

months with right usage. Inexpensive to buy nnd tooperstel  Invalunbie to physicians, or

minersand grafitters who go in dark places whire any othor form of light is dangerous.

Batteries nnd bulbs easi e deotached and renowed whon ro puirs il

1,00 Complete—=3§1.00 ° Postage prepaid. Extra batteries 30¢.  Extra bnlbs 35e

Write for prices in quantities and complete catalog. Agents wanted. HOWARD ELECTRICAL NOVELTY ©0., 151 Lake st., Chlcago.
= ——— —

”Jrl_i'l feet had barely strock the water when T
started to swim, =20 I did not =ink very deep.

“Omne thing that struck me as peenliar j'lE:Iil hefore | E L E c T R I c R Al LwAYS
I reached the water was that T distinetly heard the | Dynamos : Motors : Gas Engines
cries of the women on the ferevbont, And, strange | -

to =a¥, my only thoonght was that if they didn't
Eeep quiet T would siok.

“Altogetlier the best way I ean degeribe my son-
gations Is to say that I felt exactly like a man does
after he has smoked opinm.

“As to how I happeved to fall, T was working
an a4 platform underpeath  the rondway  when T
lraned over too far and the woodwork eollapsed. As
I fell T elutehed one of the hoards and shot down,

p]pm Wnﬂ:mg ‘l'[r:is-ln. alen ﬂutin and Parts. Every-

dreageging it with me. My legs and arms  were
""l'l'-'tii'l\‘i"l_“hm” the board ns I dropped through the &mu for the Amatenr Eloctrician. Hond for Catalogoe
alr, torming over fonr times s I fell"™ The CARLISLE & Fl"ﬂl‘l‘ coO.,

R

THE l'_.\ {#I EER. EBE E- Uﬂft.b}n AT’B- ﬂinﬂu‘ti, uhiﬂ

Geo, W, Beott,
Pt ' The World’s Headquarters for

Clad in overalls and happy, | ELECTR{C NOVELT'ES and SUPPLIES

(Neither willicboy nor chappy)
If It's Elactriq We Have It.—We Undersell All
\_Ium-TI' -!\I_ll.lug'ﬁfhf Hattery HW

But good-natured. strong amd sappy,
Ldstening with a well-trained ear.

1
{

Watching carefully his boilers an Motors, 2200 to 5.0
- . ; & 2 Batts :r:. Table Lamp 3.'“
Keeping tab upon his oilers, Hattery Hanging Lamp 10,00
Aty bamng et talem Hifios el wis
Is the man called engineer. Electric Carriage Lamps, 5.0
&H.00 Modical Batterics, 3.95
Feeling each and every bearing, £12 Buelt, with Suspensary. E"%
Keving np where they've been wearing, Ea",i',',';f ||'.-.‘1’.':;..|!'§1_m ta 12.00
When they're hor he'll do some swearlng Bicvelo Flectric Lights, a,ﬁ
With u voles that's strong and elear. ls.l.'._»ﬂ{ﬁ“rl}lﬂjl.“i': ‘s, e
Bplicing belts with rawhide laces, Neockiio Lights, 1.00

Zonnding boller =tays amd braces, EEXD FOR XEW CAT., JUST OUT
Hardly ever plave the races, #3 Electric Hand Lantern. Agents Wanted-

Does the busy engineer, | OHIO ELECTRIC WORKS, .. Cleveland, Ohio
He's been hailed as emblematle, —_——
Of thoze termed arvistocrartie,

This, we think, not toeo emphatie,

For we hold Lim very dear.
Beldonm: owns= a trap or horses,
Seldom fignres in divorees,

Yer controlled arve all the forees,

By the fearless engineer.
—Nationa]

=

SPECIAL DOLLAR ELECTRIC BARGAINS

ﬂm:lri:- Pocket Light « « & & We keep all Electric
ScarfPim. -+ . . Novelties.
* Motor. .....~$1 Bend for catalogus,

" BellQufit . . . . Electric Novelty Co.
16 E. Market 51
INDANAPOLIS

| L e T e
" Shotker . . - &
Iadx’tmmll - - -

Engineer,

IND.

Every Boy His Own Toy Maker
Tells how to make ull kinds of Toys,
Steam Engines, Photo Oamerns, Wind-
mills, Microseopes, Electrie Tele ruiaha,
Telephones, Magic Lanterns,
Harps, Boats, from a rowboat toa schoons
I‘l'. I]Hﬂ Kites, Balloons, Masks, Wagons,
Housra, Bow and Arrow, Pop Guns,
: ’:‘“ﬂE{E. hTHtih Fishing Tackle, Rabhit
y nmd and many others, All ia
:‘ua-lﬁ unapmhili at o 't;i'n Hnﬁmi]:‘ I'?["Lki:
hem. andsome illustrations,
great book by mail, 10a, 3

ELECTRIC MOTOR

The Rienco Motor runa at high spesd ahen
& connected to one coll of almost any ki'l'lddij'lf
CATALOGUE FREE PRICES RIGHT ki TR i e b gy S R
Telegraph Instruments, Telephones [ puller.  Vrive, -"TL?M!- Il'\:s’r'::ﬁftﬂﬁi;_?; oHmLs.
Burglnr Alarma, Bells, Push Battons, Hlir-: riea, Electric t n!s g malets of 1 Tibereg Mator; 1 H.I:m-“d.na-.-;-:-!- mlnter; 1 Bemal!
Clocks, Modionl Appuritue, Motors, Fie,, Ete e Diry Dadderies apd 10 feet of wire.  Felos, $1

il o king B cenig

send Stamp for Catalog.
\ Corliss Flee, Engine only The.
S¥|thasa Elecirie Nov. Go., Inc. Box B4, Ithaca, N. Y,

MANHATTAN FLECTRICA L SUPFPrLY Cdo.
32 Cortland St., New York 183 Fifth Ave.. Chicago




A Hen In It.

She was the first hatcher. You can't
beat her, Slems learned how to use
her and he put her in the

Natural Hen
Incubator.

Mature's way. Exceeds all other In-
cubator results at a fraction ofthe cost.
200 eogg hatcher costs only 33.
Agonis waented., Money savers,
money makers. For large or small
poultry ralsers. Write for plan. Cate-
log and 28c llce formula frae.

Natural Hen Incub. Co., B-27 Columbus, Rebrasks

SIEMS' WAY
Poultry
Pay

r.Cummnn Red Cilover

Cures Cancer, Eczema, Balt-BEheum, Rhen-
matism and gll other Blood Diseases

How many people realize the troe value of
our common red elover? It is the best hlood
puritier known., Thousandsof prominent peo.
ple have been cored of cancer, rheumatism,
constipation, éczema, ekin and blood diseases
by its wes. Hend your address to 1. Needham's
Socns, 118e Lakeside Bide., Chicago, Ill., nnd
they will mail free a full description of Red
Clover Ii]m-emm Extract, & history of how Mr. Needham eorid
his cancer and testimoniala from many who have used the

remedy. If vou have any disorder of the blood look into the
merits of Neadham's Clover. It is the best blood purifier
Enown. =

W MEN IN EACH STATE TO TRAVEL,

tick migns and distribute samples
and circulars of onr gooda. Salary

WA“ | E §75 per month, ¥3 per day for ex.

penses,. HKUHLMAN CO., Dept. F, Atias Blk., Chicago

ROYALTY PAID and Musieul C&mmit[nng. We

arrange and popularize.
S— PIONEER MUSIC PUB. CO.

SONG-POEMS *** ZRiiaes, e

HOT SPRINGS, ARK.

Only 20} Hours from Chicago

ViaA THE

WABASH

You can leave Chicago daily at
11:30 &, M., on the

BANNER BLUE LIMITED

the finest train on earth, and
connect in Union Station, St.

Louis, with the Hot Springs
Special on the Iron Mountain,
reaching Hot Springs next
morning at 8 o'clock.

Write for free Booklet telling

all about this popular health
and pleasura resort.

Ticket Office, 97 Adams St.
CHICAGO

C. 5. CAANE, F. A. PALMER,
G. P. & T. A., 8t Louls, A, G P AL Chicago,

WHAT SHOULD THE YOUNG
READ

MECHANIC

This problem [z confronting many a yYoung me-
chanie. What periodical should he sobscribe for?
This problem Is not always caslly solved by the
young themselves, It requires the good judgmoent
of one who has had experience aod who has with
interest watched the daily work of the young me-
chanie about the shop, Looking over the long list
of weekly and monthly papers published for the
benefit of those engaged o mechanieal work, we

realize the neceszity of good jodgment based upon
facts,. When I say jodgment based upon facts,
I mean the faults of the young man aod the points

where knowledge Is lacking, which are learned only

by careful watching. We find that many of his
faults arve insignificant affalrs: requiring only a
smiall amount of knowledge to correct. The proh-

lem I8, what reading matter can be placed in his
hands to give him this small amonnt of knowledge
enabling him to correet his small mistakes, with-
out trying to carry him to the top of the ladder

of knowledge ai one Jerk. Most of the mechan-
fcal papers are published for the interest of the
Tull-fledged mechanic. Small bits of information

that would be Eknowledge to the Young man ave
not considered worthy of gpace fn their eolumns,
Reading such papers 1he yvoung man could form
some iden of a buge piecce of machinery by looking
af the picture. When he reads the deserlption of
this great mass of machinery and finds that the
figures necessary to deseribe the power. ete,, re-
quire a formula using letters In place of the com-

mon  uumerals he learned at school, here at this
point he loses interest In the article that had a
very Interesting beginning, He cannot read  the

figuring any more than he
on the arch of Titus,
it iz the =ame as the
the avernge man
Now before passing our judgment wpon soch pa-
pers. let us conslder the daily work of the ap-
prentice. He §s sent to the foundry, then a few
hiours In the machine shop, n few hours in the
boller shop amd sheet irom shop, Ino fact, he iz all
over the place, outside and in, on the run all day
because everybody wants him at once. He is ealled
to help the foreman of the boller shop a few min-
utes; in the meantime the foreman of the machine
ghop wants o Enow If the Kid has gone to sleep
some place. But the kid has no time to sleep, and,
gtrange to say, he s expected to perform his do-
tles with the same amount of Knowledge as  the
Journeyman. He is sent out to help ralse n amoke-
atack: hiz duty s to tend the ropes Think of it!
Where is a paper that wonbd give him this simple
bt useful information how to fle a =afe koot
How many experienced mechanics can tle a proper
knot? How many mechanieal papers would pubiizh
such o simple thing? Golng a little deeper lnto
the subject, If the standard mechanieal papers do
ot pu],rll.-g.h guch =lmple things, how Is the appren-
tlee moing to learn the thousands of simple things
he shounld kpow? The standard mechanical papers
appear to the apprentice much as the famous puz-
gle, How Odd is Ann? or Whoe wants Him First—
the foreman of the founndry, boiler or machine shop¥
I have seen learned mechanics laugh and sneer at

can read the inseription
built 70 A. D, and to him
Phoeulcian alphabet 8 fo

papera  that publish the moch needed but simple
Information. ‘Thesr same learned mechanics weree
wodded to a lathe or planer job when they were

voung and do not realize
things they do not know,
thing= are In print, They are not eongidersd worthy
of the notice of such men. T these learned me-
chanies, that laugh at simple things. were to loan
the job they wedded wbhen they were young, they

the thounsands of simple
even when these simple



would find that they eould wot do the simple job
of boring & hole in a log and bore it straight, or
run 4 wheelbarrow and load it right. Simple things,
too simple to learn. have caused the downfall of
many a promising young man, and I dare say the
loss of wealth.

Let us, dear reader, return to our story. We
must teach our young mechanics the simple things
fir=t, In order to «Jo this we most g=s=sist them in
chovsing a paper to read. Yon may ask, why Is it
necessury o read a paper to learn simple things:
can not the learned men about the shop tell the
young inan what he wishies to know? Let os ple
ture the young man secking a little information.
He eautlously approaches a  wise-looking genins
whose hewd has become bald from over study or
Lis head Is so crowded full of knowledge that the
pressure  therein hons  erowded the hair off. The
young man asks him a simple question—he s told
o “Go lay down and mot be surh a fool”™ The
fact I=2, the bald headed geninsg dld not know the
answer to the simple question; e had been study
ing somcthing of a higher nature which mayx hen-
cfit him =some doy if he lives long enowgh. The
young man must read to learn. His paper muost bhe
one that teaches simple things as well as those of
a higher order. Such a paper = good for hoth
young and ald,

PATL B. BAKER. Muscatine. Ia.

FILING DEVICE FOR TRUING CoMMLU
TATORS

A new deviee for truing commutators consists of
q standard which clamps o the wotor or geuerator,

Device for Truing Commutators

and ecarries a  horvlzontal bar holding o tile,  The
bar 1= adjusted and the 6l =2 moved by bad,

R

HINTSE TO INVENTORS.

There seems to be gquite 3 demand Tor some sin-
ple, effective and wol very expensive deviee for use
an raral mail voutes, by owhivh the mall ean be
sent from the box in the rond to the honse. With
something over SAOLKY of 1hese raral patrons each
having a mail box, there wonld seem to be an lo-
viting ficld for the vight =ort of an o invention, At
present there is pothing of the kind on the market,
o fnr s we are able to learn,

30% OFF cxisee

Hereafter we will glve to the public
direct in Furdl all teacher's and dealer’s
dizeounts on VIOLINS, 6LITARS,
MANDOLINS and other etringed
Instruments.

A cheap but serv lmnh]q Ii-
strument Wsted at 87.60. . 53 ?5

Dur $21.00 Lewls l'l'rolluh'n No. 1
Yiolin, Curstandard for pn:_:[enbiq,mn.'lsﬂ
and high.prade ameteurs; ea=lly worth #26.00; lsted
by us for years at #2100, I rice to dealers
and now direct to the public. ... ............ $10.50
Other instruments, all at 5000 nlf from
050 and #2500 ap to, ... 5!151]1]
We are the largest and n]llt.'s.-it l!‘xt‘ll:lft?e gtringed
Instrument house In the U.B and import direct
from our owrn workshops in Eisleben, Germany, and
l'ﬂduaEITa[}u TEN DAYS TRIAL of any Instru-
ment before actual purchase. Write for catalogue,

WM. LEWIS & SON D 220 Wabash Av., CHICAGD
Implurf:-i Lewis 3Ga i dtring (oot Usble to suap or aopand) Dle

"

¥ 100,000 offered for one in-

vention; 55,300 for another,
. Enok “How to(Mtain a Pateat™
B and “What tolavent " sent free, Send
¥ rough sketch for free report as to
patentability. We advertise vour
patent for sale at our expense,

CHANDLEE & CHANDLEE, Patent Attorneys
918 f Street, Washington, . G

wateh ¢ut thls sur and send 10 us with

==y This ELEGANT Watch $3..8

k k] we Wil U ¥Fou b sIpeens
Sk e n B0 TimAi *---*WATL‘-H AND
L‘.HAIH G, vl:? D, _5.‘3 ?5 Jrnitibe

visa Dkl B TL

I for L fiks,
= B II|rI|:|||:| tx smy $ glm GOLI
1-"'; I-!H'Fl.l Pﬂ.ll H “Arrnrﬂrﬂ Fir YEALHY
= v§ TEnpd 14 b yours, Caur
'-HIIL each waich. Mentlom

L | Ladben” stee.  Address
P H, nm-ulu.w nu 28 Quiney s, CIECAG

Overland
Limited

California

the most luxurious train In the world,
leaves Chicagn 8:0) p. m. daily. Less
than three days io 5an Francisco,
Magnificent equipment.  Electric lighted
throughout.

GHE BEJST of EVERYTHING
Two other fast tralns leave Chicago 10
a.m. and 11:35 p. m, daily, with through
service 1o San Francisco, Los Angeles
and Portland via the

Chicago & North-Western,
Union Pacific and
Southern Pacific Railways

All agenis sell tickets via
this route.
IMustrated booklets on
application to
W, B. KNISKERN,
CHICAGO, 1LL.
or E. L. LOMAX,
Omana, NER,

oLle




“Want" and “For Sale” Ads. 2 cents per
word, payable in advance, Heplies may be
sent to & number, care Popular Mechanl
and will be forwarded promptly withoun
extra charge,

“SHOP NOTES"—Cloth $1, paper covers 30 cents
Fopular Mechanies,

AUTOMOBILES.

ONE ORIENT MOTOR BUCKBOARD, latest
mode], used about three weeks, perfect condltlon. I
have no longer use for an automohile, Price §125.00
f. o. b, Bhreveport, R. C. Bradley, Shreveport, La.

FOR SALE—Electrical scholarship, Internatlonal
Correspondence Behool, Including six bound volumes.
Cost $60, Make offer. Address Ad, care Popular
Mechanies.

SCIENTIFIC PATTERN WORK and patent
office drawings, reasonable.  Also rapld selling side
lines for salesman calling on hardware and fmple-
ment trade. Correspondence solieited. The Ashland
Pattern Works, Ashland, O,

FOR SALE—Gray's electro plating outfit, set
polizhing tools and sllver metal plater. DBox 200,
Columbug Grove, O.

FOR SALE—Cheap: 8 6A Dablmeyer lens, Ad-
dress ¢, B, Ford, Madison, Wis.

AUTOMOBILE GEAR to exchange for anything
useful; worth $£150. A, P, C., 10 8. Wall 81, Colum-
b, Ohlo.

FOR EXCHANGE—A second hand antomoblle, 24
gasoline horse power touring car for 8 personsg, finely
finished; used but o short time and good as pew,
Want gasoline bhoat from 200 to 30 feet in exchange.
House of David, Benton Harbor, Mich.

FOR SALE—One 16 h., p. Gaar-Scott traction
englne with separator, weigher and wiml stacker,
new Parsons self-feeder and a number one Bledsell
clover huller. The above machinery jg all in good
rnoning order with belis and all fixtores, Call on
or address Perry A, Friend, Burrows, Ind.

FOR BEALE OR EXCHANGE—One 114 h, p. bike
motor; would like foot power screw cutiing lathe,
f“ﬂ E. Person, No. & Avlington §Si, Leominster,
lass.

FOR BALE OR TRADE—/2W h. p. engine, new,
upright: 2 h. p. cngine, horizontal, new; 4 9 i
marine engine, pew: 2 ignition dyoamos; 25-light dy-
namo; 4 h p. charging plast. Wil accept in ex-
change lght automaobile runabout, gasoline or elec-
tric. A. H. Arp, Moline, 1L

FOR SALE—New 16 .  scamlessa steel  shell
hollers (copper tues), $35. Wm. Jones, Ravenna,
Ohfo,

FOR SALE.

FOR BALE—Incandescent battery lamps from
1% to 220 volts and candle power from 3% to 1040
40¢ each and base 10c¢,  Discount given on dozen
lota, Smith Bros.” Electric Sopply Hounse, 563 W,
Van Buren St., Chicago,

BLACKSMITHS.

He a Master Mechanle and expert steel worker hy
nsing Toy's Treatlse on new steels explaining how
to work them with 75 new methods for working all
diffienit jobs. Ten receipte for making your own
compounds for welding different Kinds of steel solld.
Thermite weldlng tully explained; also two colored
tool tempering charts; chart A explaing all anoealing
and bardening: Chart B explainsg both selentific and
plain t|=m|]wri|1;z to a standard. All the above for
2100y Valnable samples free, W, M. Toy, Sidney,
Ohlo.

-

BUSINESS CHANCES.

WANTED—MECHANICAL PARTNER—I have
heen engaged for the past year in manufacturing a
machine for which there is a very large and grow-
ing demand. The work is such that I desire the
cosoperation of some bright experienced mechanic
to joln me. Only a few hnndred dollars requolred;
00 per cent profit in the business. Address, 708,
care Popular Mechanles,

FOR SALE—A controlllng interest Ingn small
manufactnring and jobbing machine shop in 8 grow-
lng elty fn sounthern Michigan, Well estabiished
bu=ziness, A splendid chanee for @ young machinist
pmbitlons to have a shop and business of his own.
Address 990 Popular Mechanics.

FOR SALE—Machine shop; my half interest, bar-
gain if taken seoon. J. Tune, Falrbury, 111
. My plant In N. Topeka, stock amd fixtores, in-
cluding gasoline engine air compressor and  tools:
reason for selling going into other business; will fn-
volee about 8280, W, J. Mattern, 522 Kansas Ave,,
North Topeka, Kan,

FOR SBALE—A gpecialty which pays manuface
turer 100 per cent profit; can be made in almost any
ghop; patent has 14 j wirs to run; will sell patent,
dies, and a good trade alveady established. Owner
iz located on Pacifie coast and dees not wish to
change residence,  Address 769, care Popular Me-
chanles,

ONE MANDOLIN, one battery cigar lghter, one
cash reglster, one cigar case, two pool tables, cues
and balls. Want cash, Wynndotis, Hondans, Span-
ish, one horse power gasoline englne or what have
you, J. Ir, MeHeonry, Dana, T

SARATOGA SPRINGS, N, Y., 98 weres, 5 miles
from this great summer resort, 34 mlle to P O, and
trolley llne,  Prive £1.000—owner llves in Massa-
chusetts, Been in family 40 years.  Title perfect,
H. Van Ostrand., P. O. BHox 475, Millbury., Mase.

FOR BALE—Complete Jaundry in growing town;
coal cheap, water cheap, rent low, prices good;
proprietor golug into other business; goarautecs pur-
chaser to net 20 per cent on investment; price,
E2.000: easy terms.  Dr. Woodbuarn, Bremen, Ky.

FOR SBALE—Steam laundey in town of 2500 pop-
nlation. 'Thizs Iz o bargain, Particnlars given on
application. W. D. Petrie, Lock Box 47, Gaylord,
Mich.

FOR SBALE—TFirst-class hamd Ianndry; splemdid
location: town of 2000: no opposition.  Address
George Mulk, Cardington, O

FOR BALE—A pﬂti*nf qgruntmi-ll'i:l‘.i, with dies,
gpecial entteras gmwd o stavted business, Address No.
A3 Popular Mechanics,

TOo LIGHT MANTFACTTRERS.

WANTED—SZoine mantufacturer to make for me a
new and greatly improved torpentine still. Avolds
all danger from fire and produces from 15 to 295
per cent more than any other still.  Several in use
have proved Its suceess, Have ornders for all I ecan
install In one year. No facllities here for manofac-
turing. A large, profitable feld. Address A2, care
Popular Mechanics,

HELP WANTED.

HELP WANTED to find sgomething that can he
manufactured In an up-to-date bicycle repalr shop.
Address Al, Popular Mechanics,

MISCELLANEOUS.

—

CASH, OR WILL EXCHANGE for kodak or
gnng, complete lessong “Metal Mining,” International
Correspondence  Schools;  cost  £635 Lessong  on
“yanlde Process:” cost $15. Blow pipe ontfit; cost
£15. Complete drawing outfit; cost £10, Address
“Mining Engineer,” care Popular Mechanles.

BRAINS FOR SALE—Do you want a prospectus
written and illustrated for your new coonpany or
svidicate? Do you want one that will command at-
tention and sell shares? Do yon need a catalogoe
or hooklet that will not be thrown in the waste
hasket? If sap write to Expert, care of Popular Ma-

| chanies, Journal buflding, Chicago.




MISCELLANEOUS.—(Continued)

THE IMPENDING CRISIS by Junlous, Jr, @
handsomely bound book treating on the attitude of
Caplital toward Labor. Regular price $2.50, but for
a limited time we will send It postpald on recelpt
of §1.00. No book of the century is so enlightening
and warning to the people, sounded with patrlotic
purpose and with a view to arousing the torpid
epirit of the masses to the follest appreciation of
the oppressions and crimes of this ern, This great

k not only exposeg the follles and viees of the
rich, but also the atrocious means employed by some
to gain fortune,

A wonderful book for everybody to read. It will
mi ke ib'l'.l'l.l a better citizen, The price $144 iz for a
limited tlme only, and those personsg who act

promptly will have their names placed on our list
aimd will recelve our bargain shects regularly. H. N.
Hays, 195 State 8t., Chicago,

PRINTING=—123 XXX white envelopes, 50 cents;
10 visiting or business cards, 35 cents, by mall ]H.'i:-lt'
pald, Other work equally low, Geo. L, Wade,
Cherry Creek, N. Y.

CAMERA FOR SALE—Vive camera, 3%x31 in.,
in good conditlon, $3. C. L. 8., Popular Mechanics,

ADVERTISBING COURSE FOR SALE—Full
course of lessons from the foremost school in the
conntry. Price $10. C. L. 8., Popular Mechanies.

One fine new Fox Milllng Machine, with ffteen
cutters, In perfect conditlon; cost $268, for $§125 f.
o, b. Bhreveport. R. C. Bradley, 413 Market street,
Shreveport, La

WHEN YOU WANT anything and don't Enow
where to get it, write Popular Mechanles,

THE FRACTOMETER will instantly scolve all
problems in addition or subtraction of fractions and
their decimal equivalents. Every person has need
for this wonderful Invention, especlally Draftsmen,
Engineers and Mechanies. Price bdc postpaid, or
given free with a year's subscription te Popular
Mechanics at $1 per year. Popular Mechanics, Jour-
nal Bldg., Chlcago, Il

a1

TO EXCHANGE—An Al business lot on maln
atreet, less than 3 block from court house, for ran-
about gasollne automoblle, 12 or 16 h, p. Must be
In first clags conditlon; property clear. Address Dir.
0. H. Barthel, Pocahontas, Lowa,

ONE BUFFLOM spring and gear Blke wagon,
gear with pnenmatic wheels; in good condition; for
price address M. W. Niederkorn, Farmington, Mion.

WILL BUY moving pleture machine and fillms on
payments; state price, terms and partleolars, A 6,
care Popular Mechanies.

TO TRADE—One 20 ohm telegraph instrument in
good condition for small dynamo, from 2 to 6 lghts
capacity, of i eandle power each, Address 818, eare
Popular Mechanies.

—_—

ENGINES.

BICYCLE engine, 2% h. 1.'_;1:il__m§u1pléte-'l}utﬂt.
£33, Chas. Gilllvan, 'W. Jelferson, O.

FOR SALE—S h. p. gasoline marine engine; com-
plete ontfit, almost new; jump spark. C.
G20 Cllnton St, Jollet, IlL

ENGINES FOR SALE—High grade marine and
automobile gasoline engines, 4 and 8 h. p., cheap.
Honle Co., 350 East 8t., Holyoke, Mass,

PATENTS

PATENTS SECURED through Popular Mechanles
Patent Bureau promptly. Charges reasonable., If
on have a new [dea or inventlon write vz regarding
t. We will answer promptly and fully without
charge., Address Popular Mechanles Patent Bureau.

DEATH is eald to be pleasant when it takes place
by drowning; however, we do not belleve you want
to die that way. “How to S8wim" s the book that
will teach you how to swim, Contalns 100 illustra-
tlons: sent postpaid for %£1. Popular Mechanies.

WANTED—Every man to wear “Nancy Hanks™
suspenders, warranted a year; they save your shoul-
ders and buttons, Send your weight, Postpaid, 50
cte.  Tibbetts, Potnam, Conn,

WANTED—II gﬂu have anything In light metal
manufacturing, job or experimental work, write ma,
Lowest prices. Bchwabe & Son, 30 W, Washington
Bt., Chicago,

FARM PROPERTY.

FOR SALE—Illinols farm; 323 acres; black rich
bottom land; clay subsoil; all ean be plowed: no bet-
ter corn land in the state; good buildings; fenced and
crosged with Page woven wire; rural free delivery;
long distance telephone; good gravel roads to eity of
2,600 population. Home market for all farm pro-
ducts. Borden’s Condensed Milk Factory. he
price pald for milk for past six months, $4.50 per
10(» Ibs. Good school and creamery one-half mile
from farm—~& miles northwest of Chicago. If sold
quick wlll take $80 per acre. Part cash. Address,
706 Popular Mechanics,

RICH BLACK LAND
£3.00, $4.00 AND $5.00 PER ACRE.

These prices are made today; po telling what you
will have to pay In 6 months from now, One crop
will pay for your land and leave you a good balance
in the bank,. Write me at once If yon want to Enow
more about it, These are Bed Rock Prices, and
are made to make gome gulek sales. Address N, Le
Juaekson, Belvidere, 111

T WANTED—Apparatus
tickets in large guantities,
lar Mechanics.

WANTED—Every man who shaves himself, to
usge the Honoco Paper Razor strop. This strop
iz made on scientific principles and is the ideal
gtrop. No honlng or grinding the razor, Guaranteed
for one YOOr. end for description. By mail 75
ets. Hope Novelty Co., Eristel, R, L

WE CAN TELL you where to got good bargains
in all kinds of gecond hand machinery. Popular
Mechanles.

EINDERS—WIll hold Popular Mechaniecs 12 Is-
gnes, Sent pestpald on receipt of 50 cents. Ad-
dress Popular Mechanles,

IF YOU WISH to buy anything or have some-
thing manufactured and don't know where to get it,
write Popular Mechanles, Journal Bldg., Chleago.

Filve years subscription for three dollars. Popular
Mechanles Co. make this offer, A great many peo-
ple are taking advantage of it. It's open to you also.

HOW TO BRAZE CAST IRON. Bend 25c to
B. 3. Raymond, Puyallup, Wash.

A MOVING-PICTURE MACHINE. 400-ft. mov-
ing pleture film, a stereopticon, 150 slides, a 12x12
ft. screen, and a caleinm light outfit, including gas
tank and gas making apparatus, Used but very
little, Cost §250. WIll exchange for antomoblio,
motoreyele or engine lathe, Address 205, care Popn-
lar Mechanics,

to burn or destroy roll
Address A5 care Popu-

BED ROCK PRICES,

MADE TO MAKE SOME QUICK BALES.
BCOUR THE WHOLE UNITED STATES AND
YOU WILL FIND NO SUCH BARGAIN IN FARM
LANDES.

BLACK, RICH, SMOOTH Farm Land £3.00, £4.00,
500 Per Acre. Best wheat land in the United
States; located npear a good town, good schools,
churches and market for vour ecrops:; 10 Inches of
snow in December insures big wheat crop and a big
boom in prices. Ouly a lttle of thls kind of land
left and it Is as sure to donble in value as the west
js sure to increase in ]}D]‘H]Iﬂ.ﬂﬁll. There Is less than
10,000 acres of this land. It will be eot up and
gold o the next 30 days. Address N. L. Jackson,
Belvidere, II1,

BOOKS FOR SALE BY POPULAR MECHANICS.

' gover, price §0 cents.

AMUSEMENTS,

Comie Recitations amd Readings, a new volume of
funny recitations and readings, by Charlez Walter
Brown, A. M., 200 pages, paper covers, price 26 cents;
cloth eover, price 60 cemts. Glven for 1 subsecrips
tion.

Ne-%'rn Minstrels, Btump Speeches and Black-Face
Monologues, by Jack Haverly, a complete gulde for
amateurs for presenting a minstrel performance, 160
pages, paper covers, price 25 cents; cloth cover, price
50 centr. QGlven for 1 subscription.

Chas. K. Harris® Complete Songster, contalning
la.est songs. 200 pages, paper covers, 25 cents: eloth
Given for 1 subscription.



Hnnouncement

3% E beg to announce that on Febru-

ary 1st, 1905, the sale of the
- Treasury Stock of the North
American Exploitation Company, heretofore
offered at the special organization price of
25 cents per share, will be discontinued.
We are pleased to say that we have disposed
of the entire allotment offered at the above
price. We are, however, authorized by the
Company to fill all orders for the stock up
to and including the above date at the same
price to an aggregate of not to exceed
100,000 shares. 2

We reserve the right to return all sub-
scriptions and remittances when the above
extra allotment is subscribed for.

The next allotment, if any be made, will
be offered at not less than 50 cents per share.

Weadvise prompt subscription in order
to obtain the benefit of this special price.

We will be pleased to send full particu-
lars of the enterprise and details of recent
developments upon application.

——ADDRESS——

The Western Trust and Guaranty Co.
Fiscal HAgents
New York Life Bldg., Chicago




RHEUMATISM

CURED

BY ABSORPTION

The Foot Pores Now Made to Yield Up
Acid Poisons From the Blood by
RemarKable Discovery
Which All Can

TRY FREE.

PAY WHEN SATISFIED

Send yvour name today; you will get by re-
turn mail, postpaid—FREE T0 TRY—a pair of
Magie Foot Drafts, the great Michigan Discovs
ery, which has proven such a remarkably safe
and sure eare for rhenmatism of all kinds that
they are now being extensively imitated abroad
as well as in this country. In England in-
fringement against Magic Foot Drafts has re-
cently been enjoined by the courts, thus pro-
tecting rheunmatic sufferers against imitations
liable to be injurious.

Magie Foot Drafts are
worn inside the stock-
ing (without the least
inconvenienee), and
they cure rhemmatism,
chronie or acute, in ev-
ery part of the body, by ab=orbing uric acid
and other impurities from the blood through
the large foot pores.  Thou=ands of letters
from cured rhenmatics—some of them the
tonghest old chronics in the country, ean be
seen by anyone calling at our offices,  If the
Drafts cure all these people, why shouldn’t
they cure yon? Write today to Magie Foot
Draft Co., 251 (Miver Bldg., Jackson, Mich. Yon
will get the Drafts by return mail. If youn are
satisfied with the relief they give, send us one
dollar, If not, send nothing. YOU DECIDE.
A valuable new book (in eolors) on rheuma-
tism ecomes free with the Drafts.  Send no
money, only your name,

TRAJL WAAN X

CEMENT POSTS,

Any One Can Manuufacturs Thom,

Any one can manufacture his own cement posts
with a very little expense and hiave a wholly =satis-
factory post, declares T. A. Pottinger. of Peru. 110

“I learned,”" sayse Mre. Pottinger, “that the posts
I have heen paving 33 cents each for T ean make
at home for 10 cents each with cement at 2L90 per
barrel (it can he had at £1.25 per harreld, and cor-
ner posts that eost 2250, ready made, ecan be
made at home for 16 ecents each.

“There is ue secret in making them. It requires
only o simple mounld, that anyone ean make, and
two staples, one Inch apart, put in the posts while
the cerment iz soft, for the wires to go between, and
Your post iz made.

“A pieee of wire the length of the height of the
fence goes between the strand of fence wire and the
staples; this seenres the wires in thelr proper place.
The post iz =imple and will Iast a lifetime. OF
rourse, the staples must have a fish-book turn to
hold them in the cement. Each eement post  pe-
quires four strands of wire, called ecables, through
ft. These wires are of the ontmost importance in
protecting stock from lghtning.™

FALLING HAIR o
BALDNESS "esoiyieey

CURED
I the reason
s by
1 |f.I|-

can be ibpently . treatecd. The use of
dandreff cures mnd  bair tonics, withoot
knoswing t cause of yoor disease,
ks ke taking i without knowing

ha v, Hendi few
fullen hales bings. to Profl
l. H. Austin, the celebr Bacteriologist,
whio will send you nhanlutely free a diagno-
sks of yu ase, n hooklet on care of the
hair an alp. and a sample box ol the
remedy which he will prepars 1-;-:-.1-'.'”- for
vou. Enclote of postage and wide to-day.

PROF. J. H, AUSTIN
178 MoVicker's Theatre Bldg., Chicago,

wl T yWioal are

INDUSTRIES

ARE

OFFERED
LOCATIONS

WITH

Satisfactory Inducements
Favorable Freight Rates
Good Labor Conditions
Healthful Communities

ON THE LINES OF

THE ILLINOIS CENTRAL R. R.

AND THE

YAIOD & MISSISSIPPI VALLEY R. R.

For full information and descripilve pamphlet, address

J. C. CLAIR

Industrial Commissioner

1 Park Row,

Chicago, lll.




THE Z20TH CENTURY FOREMAN.

By John Cherry, Kansas City, Mo, a graduate of
American School of Correspondence in
Mechanical Engineering
Having experienee, he Enows his work amd Eoowsa
it well. He came np aloug the line of -workmen
and posseszes thoroughness amd fitness for the place,
Competeney was his alm amd by work and study
he attnined it Being o gentlemnn, bhe extends this
respect to others and by se dolng he has the goodl
will of hisz men, Hlg work In the shop iz the work
of direction amd observatlon. He koows the work-
ing of every plece of machinery In the shop and
he will have it do its work properly by personal
olmervation or by one of his asslstants. He takes
time to gequalnt himself with all the lwproved ma-
chinery of the latest lnvention that applies to his
work: his mimd iz on his work and Is stored full
of new and useful thoughts of the advanced sci-
ence gnd he applies them when and where necded.
He is not found fling ng he goesg or with hammer
and chize] cutting and clipping here or there. He
Is not a pupll of this class, but a pupil of the pres-
ent and the futore; drawing new bleas as new colns
from the wint. His shop or factory will 2=oon have
a 2oth Century move on it, too. The workmen will
alsn cateh the fdea and not one will be so dull a=
not to fall Into line, and bonor amd respect will

be given to whom it 1z due,

The foreman will act with proper rvegard and
care for those who work nnder his fnstroction. He
exiets nothing but what s just and honorable and
when the work is well done and fnished on time,
hie {2 the maonly man to say =00 As It were, he
is one of the are lights of the factory. This new
man knows how the work must be done and the
reaponsibility rests on him. He must be a judge
of the material used; §f steel, lron or any other
metal, he most know the quality by the latest
tosts,  If wood, the kind of wood at a glance and
whether the quality s suitable,

Thiz new man I8 a specialist and Is thoroughly
up to date on the work before him. His mind is
nged to the field of thooght and great business In-
terests hiave found it out. The menm of mental
tralning are in the lead and will be henceforwari,
Competeney fs the watchword; it has gone forth
in all lands and the men who are not gquulified need
not apply. What we have sald applies to meost all
foctory work. No hap-hazarnl werk will do In any-
thing or anywhers, A man must he competent and
do his duty In the cotton mill, rolllng mill, smelter
or furnace, If a flouring mill grinds  damaged
wheat for any length of time, the mill goes 1nto
the hands of a receiver, If the new man has charge
of such mill, ke is a Judge of wheat and knows the
grades of flonr, He knows the workings of every
piece of machinery In the mill; knows the floe sheet
anil knows it is just right, too. The product of
this mill will be of the right guality and guantity
amd financially it is a suceess, There  will  be
celther dust explosions nor fires. Midaoight ofl and
n technieal edoeation make the ueeful and sue-
cessfal man very early o life

il il
BLUE LIGHT AS AN ANESTHETIC,

Dontists may cease entirely to administer cither
ether or chloroferm to relieve the patient of pain
while having tecth extracted. Instead a new anes-
thetie may be mlministered thronzgh the eyes,

This new ancsthetle = a discovery of Professor
Redard of Geneva who, acting on the knowledge
that colored light affects the nervous system, ex.
perimented with each eolor in turn uanotil he found
that when a patient i shat in a dark rocm and his
eves exposed to a blue light of 16 candle-power for
throe minutes he lozes all sense of pain and yet re-
taius consciousnees,

280

SELLING PATENTS.

Assuming that your invention s new amd nse-
ful, and ithat syon have a good patent, o have
applied for same, the following are the plans we
recommeul  for disposing of the patent right un-
der ordinary conditions:

1st. Have made a complete working model, or
ilrawing of your fnvention in the best style you
van &fford. Show the model or drawings to yoar
business  acqualntances, aod  eapecially  to thos=e
who are practical men amdl who ave familiar with
such  Inventions, Have them express in writing
their opinions of your Inventlon,  Sell to  these
parties, If possible, a part interest in your patent
withh a view of securing their active eo-operailon
Ipn dlspozing of the entire patent to others who
may be in better position to handle the artiele
patented,

Have the lovention “written up” In an interest-
ing way and published in a paper which reaches
the clnsa lkely to be interested in such inventions.

2nd.

1If yon cannct sell your patent In your
own ecity or locality, have made photographs of
your model, or Bue-prints of your drawings, and

seikl] them to muanufacturers of soch articles, with
copies of the endorsements yon have obtained for
your [nvention, and azk the manufacturers to in-
vestigate the merite of the invention with a view
of Dbuying the patent right. Make your letters
short and pointed, and uwse printed letter heads giv
ing your name and pddress, the pame, and an [Hus-
tration of your Invention., Do not elnim extrava-
gant things for It and do oot ask a fabulous sum

for the patent vight., In faet, it Iz best not to
name aoy  price until yonm  have  interested the
party.

It one man Is not able or willing to put up
all the money reguired, get others to jolo him.
It is often casler to get ten men (o Invest $100L00
cach than it is to got one man to invest $1.006, 00,

ard.  If you cannot sell your patent by carree.
apondenes, take your patent and model and enll
on as many manufacturers in that lUne as yon

can, show them your model aond polot out the wd-
vantages of your invention. I they will not by,
bt admit that the invention is good, ask them
to put their opinions in writing so you can use
them with the others,

4th. If you ecannot aflord to travel around to
s manufacturers, send your model and s copy
of your patent to some dealer io similar artleles,
whoe s located convenlently to the manofacturers,
awd offer him a liberal commission for making a
sule of the patent for you,

oth. Offer to sell territorial rights for your in-

vention rather than an pwdivided Interest, It is
botter to aell the right for oue or more states
than to scll a one-tenth interest.  If you cannot

dispose of the right for a state, offer it for one
or more counties at a proportionate price, Evory
aunch sale will help you in disposing of other ter
ritory,

Gth. If yoa cannot make a sale
foregolng means, the chances are that your In-
vention lacks merit, If, however, ¥ou ©can eom-
mand capital snfficient to manufacture the arfi-
eles, do so, and place them on sale with appro-
priate cirenlar and newspaper advertising, offering
them preferably through o jobbing house in that
line. If your invention ir of a charvacter that needs
to be tested before it can be appreclated, have
the test made in your own locality first if posel-
Ble, Do nat be discouraged If suceess does not fm-
mediately follow younr efforts. On the other hand,
do not spend  tlme and  energy oon the fonveotion
ngalogt the advice and judgment of people who are
in position to knew more abont such things than
roun are.  Better abandon I and devote your en-
vrgles 1o =omething else.

by any of the




Going o Put It on the Market?

You have the article; we have the brains and the eguipment for making il at the lowest cost.
We manufacture and ship all kinds of Special machiuery on contract.

LET US ACT AS YOUR FACTORY

JOHN WISHART MACHINE WOEKS, Engineers and Machinery Mfrs., (Inc.) 43 to 45 8. Canal Street, Chicago.
LONG DISTANCE "PHONE,
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THE NORTH SEA TRAWLER.

London Standard Says of the Craft the
Ruzszian Warships Fired Into,

What the

Cape Horn has a bad name with deep-sea sallors,
and a Chinese typhoon, like a foatlng mine, iz oot
a thing to be langhed at, but one would soconer
face ecither In a tank steamer than knock about on
the Yorkshire coast, as the steam trawlers do, in
a northeast gale, The North Sea's yearly tribute
in life gnd treasure to Neptune is appalling.

The casual observer sees nothlng romantie about
o steam trawler,  She looks like n cross between g
rat-trap and a tin kettle, dingy at that, with noth-
ing but her strength to recommend her, Her decks
are slimy: she has rusty plates and nets that at
first sight would bring a blush to a ftifth-rate rag
shop. Bhe sliuks in and out of port like a vagraut
of the sea, and makes night hideous with her
wretehed fog siren. Palot deoes not improve her.
Freshly done, she resembles Hodge In a Court sult:
a week later she is agalu in tatters. Her hounse-
flag Is as black as Capt. Kidd's, without the pe
Heving white of the eross boues, and her masts and
shrouds are positively furry with soot. She makes
a wallowing bed in the mud as though she lkes
it, and only fliez bunting when her owner dles,
There iz nothing of beauty In her, and her work
ls sweeping destruction. She receives none of the
courtesies of the sea and pays none, She s base
mechanical, and first cousin to a dredger. 8o might
the artist say.

But the steam trawler belies her looks, She Iz a
gallant sallor, every Inch of her. That grimy
smokestack s often white with salt, and her rags
of rigging become beautiful in lefeles.  When the
w]uinmtiul gales cut proud liners short In thelr
career; when those murderous sieves of Norwegian

I}rr.-.:.mllus-ﬂ go down by dozens, and It seems (-
possible for anything bullt by man o live, the
dingy trawler enacis a hero's part. When ocean

monarchs—proud at other moments of thele Roynal
Mail flag. or perchance of the blue pennant of the
Naval Reserve—are belting away with thelr triple.
expansions to keep bare head to sea; when full-rigged
stee] solling ships—4.000 tons, class Kxtra A 1 at
Lloyd's—dare only to show jost the smallest pocket
handkerchief of a  head sail as  they scud and
race, and try to glve the heel to the chasing sea,
all too much concerned for their own safe ty to hear
the signals of distress (the flag by day, the flare
by night) that seme foundering vessel qllm.q. ge—whao
Iz 1t risks the hundred-to-one chance of a capsize
in a quick broadside twm to offer help?  Ask In
any of the shipwreeked mariners’ homes up and
down the coast. in any Buropean language you ke,
and yon will find it is that bit of a cockle-shell, th
steam trawler,

The golden roll of herolsm has no greater deods
of daring to show than those performed in every
gale that blows by the erews of a North Sea trawl-
er,  Our own board of trade, the Qerman Emperar,
the king of Denmark. and of Norway and Sweden,
by referring to thelr st of presentation binoey

Inrs, could tell of many., The greater number. hose-
ever, of these heroie deeds are unrecorded, They
form part of “the day’s work."
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?I]'unl:r'lo Book on Putp-nhl FREE. T-EHI heowtn ma-nnra
them at low cost, How tosell a Patent and What to
Invent for Frofit, Gives Mechsnical Movements im-
roluable to Inventors.  Full of Money-Making Patent Informa.
tion. NEW HOOR FREE to sll who write,

MEARA & BROCK, Patent Attys., 918 F. Street, Washington, D. C.
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ADRSOLUTION.

It's a sleeping givl in a biaziog room,
And a blvecoat lad below,

But they cry, "“Youll never do it, Mike!”
And he—“T'll try, you know.”

Aud the building swayed o the smoke
And the ward was all aglow,

amd glare,

The ladder broke when [t struck the wall,
But Mike Kilrain bhung there;

And he came again with the clinging child,
Aud smothered ber blazing bhajre—

The saved amd savier fromed in Qame,
While a glad cry rent the alr.

Awmd should we live for a huomdred years
There's gome would see them still—
The big heart Loy and the white-faced lass
Aw they clupng there on the sill;
But the windows voemit hell beneath,
And it makes the heart bloed chill

“Hold gquick the net; now boys, hold fasi—
Hold fast for Mike Kilrain!™

“Jump, Mike!" He throws the girl instead.
S8he comes like g drop of grain.

“*Hold high and fast!”  “God Dbless ye,
Now, boys, hold fast againl”

glrl!

Too late, too late! Stand back for life!
Here's Mike with the crashing wall

We tore hizs Dody from red-hot bricks,
But he heeds po cowmrade’s eall,

The pride of No. 6 lay stlll,
With the swoke for his funeral pall

“You're late, good father; the lad is dead,

We know you don't drive slow—
But I'm bold to say there's Oue above

Who'll sponge his slate like snow,
And be's got his absolution now

Where the brave, good fHremen go.”

—Waestern Flireman.
= 4
CATALOGS RECEIVEL.

MORE STARRETT TOOLS. L. 8 Starrett Co.,
Athol, Mass. This new eatalogoe iz a supplement
to catalogue 17, previeosly issued, and shows some
of the most up-to-date mechanbeal devices designed
for the couvenlence of men of various occupations
Several pages are devoled to new micrometers ani
micrometer cascs

INDUSTRIAL PEACE GUARANTEED, ig the
title of a neat pamphlet izsned by the Citizens™ Al
lHanee of Joliet, Iil.. and setting forth in engeav-
ings and text the merits amd beaoties of that city.
The book also Ineludes a map of the rallway facili-
tles of Joliet.

liilin

BOOK REVIEWS,

RIDER'S LITTLE ENGINEER. By Joseph B.
Rider, . E., 8outh Norwalk, Conn, Pocket size,
golid  edges, moroceo binding,  Price $5.00,  Thia
hamdy little book contains engineering and  other
data relative to many subjects and also hundreds of
instant answers for engineers, contractors or others
in charge of or having to do with the designing,
eonsiruction, operation or supervision of puoblie or
quasl-public works and stroctares o departments,
It gives 229 valnable tables contalning o wide range
of Information, Above all, the lnnguage s concise
and stmple, two essentinl gualities for a handbosk
desizned for every-day use

BEVEL GEAR TABLES By Enpgstrom. Size,
54x8 inches, Cloth, #1006, The Derry-Collard Co.,
New York, A new book which does away with all

the trigonometry and faney figoring on bevel gears
and makezs it easy for anvone to lay them out oF
make them just right. There ave 36 full-page tables
that show every necessary dimension for all sizes
or comblnations yvou are apt to need. No puzzeliog,
figuring or guessing. Glves placing distance, all the
angles  (incluwding cotting angles) and the correct
eutter to use, A copy of this prepares youo for any-
thing o the bLevel gear line,

MODERN INDUSTRIAL PROGRESS. By C. H.
Cochrane, Over 400 illustrations, 12me., decoratoed
cloth, &3.00 net: postage oxtra. J. B. Lippincott
Company, Philadelphia., This book, as its name In-
dlcates, takes up In a plain, practieable  maooner
the indostrial progress of the last few years, espe-
clally in the fields of Invention and mechanical con-
struction, It would be impossible to exhaust the
subject in a single volume, but the great things are
all deservibed In oan entertaining manner, The book
is prafuscly and

beantifally illvstrated with repro-
ductions from photographs and drawings, Sowme of
the subjects it treats are Wiceless Telegraphy, the

Conguest of the Air, Tools of Destruction, Great
Canals and Tunuels, Dridges and waoy other kio-
dred subjects,

RULES AXD TRAIN
By Dalby. Over 220 pages; leather cover, $1.50.
The Dwrry Collavd Co., New York, Every rallvoad
man and every boy who hopes to be a railroad man
sometlme will find this a handy book to carey. It
gives the standard rules for both single and double
track, shows all the slenals, with colors wherever
necessary, amd has a st of towns where time
changes, with o map showing the whole country.
Then the rles are explained wherever there s any
doubt about their meaning or where ther are modi-
Hed by different raflvoads.

TRAIN DISPATCHING,

WORLIVS FAIR TRANSPORTATION NUMBER
of the Rallway Review., Ilostrated.  Price, $1.00.
The transportation exiibits at  the Loulslana  Par-
chase Exposition surpassed all previous exhibits of
this character, In consequence the issae devoted to
these exhibits surpasses anything of the kind pre-
viously published.  The work typities the progress
of the world amd wlll be both a valoable =ouvenir of
the great Falr and a source of rellable information
to whoever possesses a copy of 16

DESIGN AND CONSTRUCTION OF CENTRIFU-

GAL FANE. By J. H. Kinealy, M. Am. Soce. M. E.
IMustrated from orviginal drawings. Spon & Cham-
berlain, New York. This book is a comprebensive

treatlse on
taing many

the subjeet of fan etficiencics and
formulas amd tables,

(-

MACHINE EBHOP ARITHMETIC. By
Cheney,  Size 44 x 6 Inches: 131 pages;
cents. The Derry Collard Co,, New York,
n book fully adapted to shop use.  IC takes up sucn
calenlatlons as are Hkely to come up In the shop,
and shows how cach step i= taken. Hhows how fo
make formulas as well as to use them.  Takes up
serew entting in surh a way that any thread can be
calenlated oen any lathe, No hard and fast rales can
do this, Tells abont tap drills, pipe threads, weight
of metals, metric system and many other things,

Colvin-
cloth, 30
This 1=
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{ NEW EDITION NEW_EDITION

POPULAR MECHANICS

SHOP NOTES for 1905

EASY WAYS TO DO HARD THINGS
OF DAILY USE TO EVERY MECHANIC

“Worth its weight in gold,"” writes one.
“ Best book I ever had,” says another.

REVISED AND ENLARGED FOR 1905

Compiled from the “Shop Notes” Department of Popular
. . . Mechanics, up to and Including December, 1904 . , .

200 Pages : : e 385 lllustrations

“INDEXED SO YOU CAN FIND IT”

PRICE, POSTPAID, - - - » ™ - - 50 CENTS

—

POPULAR MECHANICS
Journal Building, CHICAGO




ARCHITECTURE BUILDING, FAINTING, ETC.

Bteel Bguare, Treatise of the Practical Uses of, by
Fred T. Hodgson, Architect. New and up-to-date.
Published May 1st, 1803, Do not mistake this edi-
tion for the one published over twenty Yyears ago.
This is the latest practical work on the Steel Square
and its uses published. It Is thorough, accurate, clear
and easily 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 years of age, possessing ordinary intelll-
gence, can understand it from beginning to end.
Cloth, 2 wvolumes, 560 pages, 500 illustrations, price
$2.00, Given for 3 subscriptions,

Hodgron's Modern Estimator and Contractor's Guide,
for pricing all builders' work, with many tables, rules
and useful memoranda, by Fred T. Hodgson. This
work contains a concizge explanation of the various
methods of estimating bullders work by the Bguare,
by the cuble foot, by rough guantities, by =accurate
quantities and other methods. The mason, the plas-
terer, the bricklayer, the carpenter, the excavator,
the plumber and, in fact, the representative of every
trade that has anything to do with building will find
rules and methods given in this volume for estimat-
ing the cost of work he is tendering for. Cloth bind-
ing, 300 pages, 200 [llustrationsz, price §1L.50. Given
for 3 subscriptlons.

Modern Carpentry and Joinery, a practical man-
ual for carpenters and woodworkers generally,
by Fred T. Hodgson, Architect. A new, complete
guide, containing hundreds of quick methoda for per-
forming work in carpentry, joining and general wood-
work. Like all of Mr. Hodgson's works, it is writ-
ten in A simple, every-day style, and does not bewilder
the working-man with long mathematical formulas or
abstract theories. The illustrations, of which there
are many, are explanatory, so that any one who can
read plaln English will be able to understand them
easily and to follow the work in hand without difi-
culty, Cloth binding, 268 pages, 230 illlustratlons, prica
$1.00. Given for 2 subscriptions,

Hodgsons New Hardwond Finlshing, by Fred T.
Hodgson. A practical treatise on wood fnishing In
all its branches, including tools and materials ems=
ploved, preparation of surfaces, stains and staining,
fillers and filling, shellacking, varnishes and wvarnish-
ing, rubbing, polishing, French polishing, wax polish-
ing, ofl polishing, ete., ete. Also a full description of
the woods employed In wood finlshing, their treat-
ment, and the finishing of foors, Cloth, 320 pages, 100
Mustrations, price $1.00. Given for I subscriptions.

Radford's American Ideal Homes, containing 100
house plans, 200 [llustrations, 260 pages, cloth, price
$1.00. QGlven for 2 subsecriptions.

American Ideal Homes, edited by Radford, {llus-
trating 100 bulldings with plans and perspectiva
views, size 8 by 11, 108 pages, price §$1.00. Glven for
2 subscripticns,

Burnham’s Practical House Builder, with plans and
specifications, by H. E. Burnham, 100 Iillustrations,
paper cover, priee 25 cents; c¢loth cover, price 50
cents, Given for 1 subscription.

Estimating Frame and Brick Hounses, by Fred T.
Hodgson, 224 pages, with scale drawings and other
fllustrations, price $1.00, Given for 2 subscriptions.

Barn Plans and Out Buildings, for the construction
of harns, etec., 2066 illustrations, cloth, price §1.00.
Given for 2 subscriptions.

Common Sense Stair Building and Handrailing, by
Fred T. Hodgson, M, 0. A, A, Handrailing—Showing
three of the smallest methods known In the art, with
complete instructions for laying out and working
handratla suitable for any kind of stairs. Stair
Building—Section four of the work, which covers up-
wardas of 20 pages, Is devoted to newel or platform
gtalrs chiefly, and gives instructions for their build-
ing, planning and decoration. Cloth, 256 pages, 230
Hlustrations, price $1.00, Given for 2 subscriptions.

Popular Mechanics Book Department

We can furnish any booK published.
prepaid on receipt of price, or for the number of New Yearly,
Subscribers stated. The Sender of the club may
include his own subscription in clubs
of three or more.

BooKs in the fellowing list sent

Architectural

Builders®
Fred T. Hodgson.
for carpenters and architects and other wood work-
ers who desire to learn drawing at home, and who
have not the means, time or opportunity for taking

Drawing Self-Tanght, by
This work is especially designed

a regular ecourse in school or college, or availing
themselves of the offers made by one or other of the
“Correspondence Behools' This valuable work con-
tains over 300 pagea printed from mew large type on
a superior quality of cream wove paper. Ovwver 300
fine line engravings made especially for the work,
each drawn to scale, 18 large double folding plates
with full explanation for each. Also contains per-
gpective views and foor plans of 60 low and medium
priced houses. Cloth, price §2.00. Given for 3 sub-
seriptions.

Hodgson's Low Cost American TWomes, arranged
and edited by Fred T. Hodgson, M. 0. A. A. This
book contalns perspective views and floor plans of
one hundred houses, churches, schoolhousea and
barns, and is, without a doubt, the most practical work
ever issued. The plans shown have been bullt from,
and many of them duplicated many times over. All
are practieal, the creation of the well-known author,
including many other architects throughout the United
States and Canada, Cloth, 220 pages, 200 {llustra-
tions, price $L.00., Given for 2 subscriptions.

FPAINTS AND PAINTING.

The Painters' Encyclopedia, containlng definitloms
of all Important words In the art of plain and artis-
tic painting, with details of practice in coach, car-
riage, rallway car, house, sign and ornamental paint-
ing, Including graininf, marbling, staining, wvarnizh-
ing, polishing. lettering, stenciling, gilding, bronzing,
and wvaluable hints and helps in scene painting, por-
c¢elain  painting, plain painting, distemper painting,
and all work in which a brush, pencil or palette is
used, by Franklin B. Gardner. Cloth, 426 pages, fully
flustrated, price $1.60. Gilven for 2 subscriptions.

Fractical Carriage and Wagon Painting, a treatize
on the palnting of carriages, wagons and sleighs, em-
bracing full and explicit directions for executing all
kinds of work, including painting factory work, let=
tering, scrolling, ornamenting, varnishing, ete, by M.
C. Hillick. Cloth, 160 pages, fully I[llustrated, priece
§1.00. Given for 2 subscriptions.

The Signist, new, original, up-to-date. These de-
gigns have been prepared especially for this book by
a master In ecach special line, all of which are replets
with helpful suggestions of new and practical ldeas,
which the skilled mechanic or the beginner 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 $1.60. QGiven for 3 subscriptions.

ENGINEERING,

The 20th Century Hand Book for Steam Engineers
and Electricians, with guestions and answers, by C. H.
Swingle, M. E. This iz the very latest and best book
on engineering and electricity for the beginner, prac-
tical engineer or electrician published. It [s written
in & purely self-educational style, so that any one
with but a limited education can understand f{t. Illus-
trated with hundreds of fine engravings, showing
every working part of an engine or boller, dvnamao,
ete., 600 pages, slze 5x7, durably bound in full leather,
pocket book style, red edges, price §.00. Glven for
4 subscriptions.

Farm Engines and How to Hun Them—The Young
Engineer's Guide, by James H., Stephenson and other
expert engineers, fully 1llustrated with about seventy-
five beautiful woodeuts, a complete instructor for the
operator or amateur. Thia book was the only one out
of several that was accepted by 17 state agricultural
colleges as a text-book for use of students In farm
machinery. 12mo, cloth, 224 pages, price §1.00. Given
for 2 subseriptions. .
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Frank H. Dukesmith. The new alr-brake book. In-
veluable to trainmen, engineers, flreman, econductors,
electrie motormen and mechanics. The latest and best
1804 editlon. With gquestions and answers for loco-
motive engineers and electrle motormen. While
therea have been many alr-brake books wrltten, we
feel safe in saying that never before has the subject
been treated in the same lucid, understandable man-
ner in which our author has treated it in this new
book. The book iz fully indexed and eross-indexed, so
that any subject can be turned to immediately, as de-
sired. 1f you are aiready posted, you can become bat=
ter posted. If you really want to know all that s
worth knowing about alr-brake practice send for thias
boolk, 12mo, eloth, 303 pages, hundreds of [llustra-
tions, price $1.50. Glven for 3 subscriptions.

The Locomotive Up-to-Date. The greatest accumie
lation of new and practical matter ever published
treating upon the construction and management of
modern locomotives, both simple and compound, by
Chas, McBhane. Cloth, 738 pages, 380 Illustrations,
price $2.00. Given for 6 subscriptions.

The Practical Gas Englneer, by E. W. Longanecker,
M. D A manual of practical gas and gasoline engine
knowledge, covering errors to be avoided in the con-
struction of, and how to eorrect, operate and care for
gas and gasoline engines. Every user of a gas engine
needs this book. Simple, instructive and right up-
to-date. Full of general information about the new
and popular motlve power, lts economy and ease of
management. 16mo, ecloth, 160 pages, fully I1llus-
trated, price $1.00. Gilven for 2 subscriptions.

ELECTRICITY.

Modern Wiring IMagrams and I» lons—New
Hio4 Edition, a handbook of practical diagrams and
information for electrical workers, by Henry O.
Horstmann and Vietor H. Tousley, expert electriclans,
Thizs 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 batteries; how to test batteries; how to test
circuits; how to wire for annunegiators, for telegraph
and gas lighting; 1f tells how to loeate “‘trouble” and
“ring out" clrcults; It tells about meters and trans-
formers; it contains 30 diagrams of electric lighting
circuitz alone; it explaing dynamos and motors, alter-
nating and direct currenl: it gives ten diagrams of
ground detectors alone; it gives *“‘compensator™ and
storage battery Installation; It gives slmple and ex-
plicit explanation of the “Wheatstone™ Bridege and its
uses, as well as volimeter and other testing; it gives
a new and simple wiring table covering all voltages
and all losses or distances. l6mo, 160 pages, 200 illu=-
trations, full leather binding, round corners, red edges,
slze 4x6, pocket editiom, price $1.560. Given for 3 sub-
scriptions.

Electricity Made Simple, by Clark Caryl Haskins.
Just the book for beginners and electrical workers
whose opportunitles for gaining Information on the
branches of electricity have been limited. A book
devoid of technicalities, Simple, plain and under-
gtandable. There are many elementary books about
electricity upon the market, but this is 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 learners. For
study ecr reference. Cloth, 233 pages, 108 {llustra-
tlons, price $1.00. Glven for 2 subscriptions.

Dynamo Tending for Engineers, or, Electrieity for
Bteam Engineers, by Henry C. Horstmann and Vietor
H, Tousley. It is with a view to assisting engineers
and others to obtain such knowledge as will enable
them to Intelligently manage sach electrical apparn-
tus as will ordinariiy come under their control that
this book has been written. The authors have had
the eo-operation of the best authorities, each In his
chosen field, and the information given is just such
as a steam engineer should kmow. 12mo, cloth, 203
pages, 100 {llustrations, price net $1.60. Glven for 3
gubseriptions.

Modern Electriclty, by Henry and Hora. Not only
the latest but one of the most elaborate and complete
works on this subjeet. Includes latest achlevements
of sclentific research, with explanation of modern In-
ventions and appllances: 150 illustrations, two speclal
wirlng diagrams, free from technlcal phrases, cloth,
price £1.00. Glven for 2 subscriptions.

Easy Electrical Experiments and How to Make
Them, ty L. P. Dickinson. The book is an elemen-
tary handbook of lessons, experilmentz and inventions.
It is & handbook for beginners, though it includes, as
well, examples for the advanced etudentz. Ilus-
trated with hundreds of fine drawings; printed on &
supefior gquality of paper. 12mo, cloth, 218 pages, 120
Mustrations, price §1.00. Given for 2 subscriptions.

POPULAR MECHANICS, - -

& TRl bt i o m:{ LYess L il it
Bize)., Eleotricity in mill its branches and applica-
tions described In concise and practicel manner. In-
cludes dlirectlons for wiring and lighting of houses,
estimates of cost, ete. 118 lllustrations, vocabulary of
common technical terms, leather, gllt lettering, price
60 cents. Given for 1 subscription.

The Motorman's Guide, by J. W. Gavetty. An In-
valuable instructor, illustrated. Full instructions about
the care and running of cars. The latest and best
published. Cloth, price ) cents, Given for 1 sub-
geription.

Practical Telephone Handbook and Guide to Tele-
phonie Exchange, How to Construct and Malntain
Telephone Lines, by T. 8. Baldwin, M. A., illustrated.
Containing chapters on The Use of the Telephone,
SBeries nnd Bridging Phones, Line Construction, Mate-
rlals to be Used, Loecatlng and Correctlon of Faults
in Instruments and Lines, This is the best book ever
published on farm telephones. It Is the only book
ever lssued which treats the subject exhaustively
and comprehensively. It i of inestimable values to
promoters of rural party lines, because [t contalns
all of the arguments that are necessary to show the
advantage of rural party lines. It also tells how
such lines should be econstructed and cared for. Cloth,
180 pages, fully llustrated, price $1.256. Given for
3 subscriptions.

Telegraphy Self-Taught, a complete maonual of In-
struction, by Theodore A. Edison, M. A., instructor at
American School of Telegraphy, illustrated. In this
valuabla volume will be found everything that s nec-
agsary to the study of telegraphy. Though telegraphy
is essentially & matter of practice, it has been the
aim of the author to present to those 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 s 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. Given for 2
subsceriptions,

The Handy Vest Pocket Electrical Dictionary, by
Wm. L. Webher, M. E. Contains upward of 4,800 words,
terms and phrases employed in the electrical profes-
slon, with thelr definitions given In the most conclse,
lucid and comprehenslve manner. The book s of &
convenient =ize for carrving in the vest pocket, being
only 25 inches by 514 inches, and 1§ inch thick, 224
pages, illustrated, and bound In two different styles.
Cloth, red edges, Indexed, 25 cents; full leather, gold
edges, indexed, 50 cents, Given for 1 subscription,

Modern Electro-Plating, by J. H. Van Horne. Tha
only work on the market that gives proper atten-
tion to the modern tools, materials and methods used
in preparing work for plating. It takes up mattera
from the beginning and tells how to manipulate arti-
cles from the rough casting, forging or stamping,
clear through all the processes of pollshing, plating,
ete., down to the flnal coat of lacguer. 139 pages,
with 27 illustrations, handsomely bound In eloth, with
full and complete index, priee $1.00. Given for 2
subeecriptions.

MECHANICS,

Modern RBlacksmithing, Ratlonal Horseshoelng and
Wagon Making, by J. G. Holmstrom. This valuable
work is written by a man having thirty years® prae-
tical experience. Elementary rules are emploved, thus
avoiding tha more technleal terms, rendering this trea-
tlse practical and mwore 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 thisa hook. The rulea
and recipes will be found of great value to farmers,
horseshoera, wagon makers, machinlsts, liverymen,
well drillers, manufacturers, as well as amateurs and
young men on the farm. Ovwver 200 pages, fuliy illus-
trated, price, eloth, $1.00. Given for 2 subscriptions.

Hot Water Heating, Steam and Gas TFitting, Acetys
lene Gas—How Generated and How Used, by J. 7T,
Lawler and Geo. T. Hanchett. For plumbers, steam
fitters, architects, bullders, apprentices and house-
holders; contalning all modern methods and practical
informatlon of all the prineciples {nvolved in the econ-
struction of steam, hot water, acetylens gas plants,
and how to properly do gasfitting. Cloth, 334 pages,
f;.ﬂl].r Mustrated, price $2.00. Given for 4 subserip-
tions,

Amerilcan Banitary Plumbing, by J. J, TLawler. For
plumbers, steam fitters, architects, builders, appren-
tices and householders, Containing practical infor-

mation of all the principles Involved In the mechanica
and sclence of modern plumbing, {llustrating, with
original sketches, the fundamental principles of every-
thing the plumber should know. Cloth, 320 pages,
:;.ﬂly fllustrated, price §2.00, Olven for 4 subscrip-
ons.
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t Horseshoelng, by J 0. Halmstrom, author
*Modern Blackemithing® A standard treatize, adapted
to the demand of veterinarians, farriera and the ama-
teur horseshoer. Illustrated. The book ls concizaly
written: no long articles aver the experiments of oth-
ors, but glves the hest methods known up to date.
Although there are principles laid down In this book
that will stand so long as the horse Iz a horse, the
aulthor does not lay any elaim to infallibility or per-
feciion; he has simply lald a foundatlom wpon which
the froner of horges' feet may build and develop a
perfect structure. Many of the fne illustrations uased
are reproduced by permission from books issued by
the 17, 5. Department of Agriculture. Cloth, 120 pages,
price $1.00. Qiven for I =ubscriptions,

Mechanleal Drawing for Home Stady, by Hawkins,
The book has been carefully arranged according to
the fundamenta! principles of mechanical drawing,
each subject being separately treated and explained,
and examples given f{or practice, Cloth, 320 pages,
300 §llustrations, price §2.50. Gilven for § subscrip-

tinns,
Rose's Complete Practical Machinist, by Joshua
Rose. A new and enlarged edition of the wvery hest

and most successful mechanicnl books in the English
language. Nineteenth edition, revised and enlarged.
Embracing lathe work, vise work, drills and drilling,
taps and dles, hardening and tempering, the making
and use of tools, tool grinding, marking out work,
machine tools, ete, Illustrated by 3% engravings.
Nineteenth edition, greatly enlarged, with new and
valuable matter. Cloth, 504 pages, prlee §2.58. Given
for 6 subscriptions.

The Metal Worker's Handy Book of Receipts and
Processes, heing a collection of chemical formulas and
practical manipulations for the working of all the
metals and alloys; Ineluding the decoration and beau-
tifying of articles manufactured therefrom, asz well
a8 their preservation. Edited from varlous =ources
by Willlam T. Brannt, editor of *The Techno-Chemi-
el Receipt Book" and “The Metallle Alloys™ A new
and aplendid companion to all the metal Industries.
Fully abreast of the latest Inventions and discoverles,
as well In the largest and coarsest., as in the smallest
and finest of metal work. Illustrated by 631 engrav-
fnga. One volume, of oaver 500 pages, 12mao, elegantly
hound in searlet cloth, gilt, price $2.50. Glven for 8
suhscriptions,

The Techno-Chemical Recelpt Book, containing
soveral thousand vecelpts, covering the latest, most
important and most useful discoveries In chemical
technology, and their practical application in the arfs
and the industries, The materials have heen princi-
pally derived from German technieal literatures, which
Is especially rich In receipts and processes which are
to be relied on, most of them having heen tested
practically by competent men before being glven to
the publie. In one volume, 406 pages, 1Imo, closely
printed, containing an lmmense amount and a great
variety of matter, clegantly bound in searlet eloth,
gilt, price $2.00, Given for 4 subscriptions.

Abbott's American Watechmaker and Jeweler, by
Henry G. Abbott. An encyelopedia for the horologist,
jeweler, goldsmith and silversmith, econtalning hun-
dreds of private receipts and formulas, compiled from
the best and most reliable sources, Complete direc-
tions for using all the latest tools, attachments and
devices for watechmakers and Jewelers, 354 pages,
illustrated with 288 engravings, 12 mo, cloth, price
$1.50. Given for 3 subscriptions.

A, B, C of Mining and Prospectors’ Handbook, by
Charles A. Bramble, D. L. B. “If it were only neces-
sary in ‘a gold couniry' to dig a hole and take the
chances of finding gold &8s one takes chances of find-
ing water in digging a well, it would be different. But
it 18 not eo. . . . This llttle handbook of lsss than
200 pages, that may easlly be carried in the pocket,
ig Intended to arm the new adventurer with just the
knowledge of what to do and how to de it" 1Zmo,
cloth, 183 pages, fully illustrated, price $1.00. Given
for 2 subscriptions.

How to Make a Fiddle, by M. T. Hand, a Fiddler.
This s the oniy work ever published for the amateur
or those who would lsarn to construct a wviolin. The
anthor has prepared the text matter from the ama-
teur's standpoint, making it a most slmple and prac-
tiral treatise. All technieal words, difficuit mechani-
cal operations and ecostly tools have been avolded.
The book is handsomely illustrated with all working
designs. Including & large plate showing the actual
size of the flddle, which can be used for tracing in
cutting all parts, ete. 12mo, ¢loth, price $1.00, Given
for 2 subscriptions.

Stevens' Mechanical Catechism, by H. G, Stevens.
Contains 3565 pages of valuable information for sta-
tlonary and marine engineers, electricians, firemen,
motormen, fce machine men and mechanies In gen-
eral, %40 illustrations, silk cloth binding, price §1.00,
fAiven for 2 subscriptions.

POPULAR MECHANICS, - -

Fleture Making for Pleasure and Profit, by T. Btith
Baldwin. As a text-boak for the beginher, the ad-
vaneed amateur and the professional It s eomplete
in eveary esmentlal. Ewvery divielon of the fascinating
art of pleture taking has® heen treated in & most
thurqugg and pleasing manner. The book is beauwti-
fully illustrated by more than 104 engrovings, 1Zmo,
cloth, with special designs in gold, including a beau-
tiful photegravure on outslde cover In gold frame,
making it suitable for presentation purposes, J00
pages, price $1.25. QGiven for 3 subscriptions,

Hilburn's Standard Handbook for Ralilroad Men.
Questions and answers on all pointsa regarding rail-
road engines, brakes, link motion, injector practice,
break-downs and signals, 30 practical fllustrationa and
full set double trip daily time sheet, an authority on
thls subject, atiractive binding, metal clasp, price
£1.00, Given for 2 subscriptions.

Machinists’' and Engineers' Pocket Manuoal, by D. B
I¥Mxon, 426 pages. All about gears, valves and indi-
rators. Voeabulary of 2,000 mechanical and electrical
wards. How to conneect dynamos and motors. Easily
understood and abeclutely accurate. Numerous me-
chanical sketches and diagrams.  Priee §1.00. Glven
for 2 subscriptions

Mechanics' Complete Library. Contalns 578 pages,
Musztrated, Statistics of all kinds, rules, processes,
tabkles, curious faets, ete. Metionary  of  technical
terms. Chart for setting gear teeth included with each
cony; price §$1.00. Given for 2 subseriptlons.

REFERENUCE.

The Home Law School Serfes, by Chae, E. Chadman,
LI. DI, member of the hin Bar., Law Practice—
In state examinations in every state for admission to
the bar, students of these books have paszed with dis-
tinetion, Thia course is Indorsed by the bench, bar
and law schools, During eight successful years these
books have proven their practicabllity., Every man
or boy who aspires to the hlghest succe=ss In business
will be helped immensely by this modern course in
commercial law. The demands of the day are for
burlness men with sufficient knowledge to gulde great
enterprizes safely. No buslness man can afford to
miss this opportunity to enlarge his capacity “In Pub-
lie Lif~" Legal training is almost essential in an
eificlent executive or law maker. Our government
must, in all Its branches, be dominated by minds with
legal training. LEARN LAW AT HOME. We offer
¥ou & legal educatlom withln the reach of all. The
geven books now ready are: 1. How to Study Law,
£1.50, 2, Constitutional Law, Federal and Btate, $1.60.
3. Peraonal Rights and Domestle Relations, $1.60, 4.
Contracts and Partnership, §1.500 H. Agency and
Bailments, including Common Carrlers, $1.60. 6 Ne-
gotiabla Instruments and Principal and Burety, $1.50.
7. Willa and Bettlement of Estates, $31.50. To be com-
pleted in 12 large carefully prepared volumes covering
the alements of the 200 branches of American law.
Other volumes In preparation. BSet of 7 wvolumea
glven for 18 subscriptions,

Felt's Parliamentary Proceduare, for Clubs, Bocle-
tieg, Fraternal Orders, Political Gatherings. Etc., by
Orson B, Felt. In preparing this work the author
hazs ellminated those legislative rules which tend to
confuse the atudent. The explanations of rules are
intended particularly for students who have not glven
the subject much attentlon, and the arrangement of
the book makesa it possible to learn in the shortest
time everything bearing upon any single tople. Each
motion 12 elaarly and briefly explained under its proper
head, =0 that the desired information can be secured
by consulting one part of the book. 208 pages, price,
leather binding, 756 cents. Glven for 2 subscriptions.
Cloth, 60 cents. Given for 1 subscription.

Webster's System of Me Easy and Diffienlt
Words, by Wm. T. C, Hyde. It is a book for the desk
—smaller than an unabridged, larger than a pocket
dictionary and more convenient than elther. It con-
tains all the troublesome words in the language. A
book for busy people. 12mo, cloth, price §1.00. Given
for 2 subscriptions.

Bookkeeping Self-Taught, by Fhillip ©. Goodwin.
Mr., Goodwin's treatise on bookkeeping is an entirely
new departure from all former methods of self-Instruc-
tion and one which e¢an be studied systematically and
alone by the student with qulck and permanent re-
sulte, or taken up in leisure moments with an abao-
lute certainty of acquiring the science In & very short
time and with little effort. Cloth, price §1.00, Given
for 2 subscriptions.

Wehster's Vest Porket Dictionary and Gazetteer of
the World., A new and accurate lexicon, pronuncia-
tion, dizeritical marks and definitions, prepared by
highest authorities, Contains other wvalued features,
such as rlea of etiguette, Latin words and phrases,
bu=inesz rules, etco. Oenuine leather binding, price
20 cents, Glven for 1 subscription.
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fOU CANNOT “MAKE BRICKS WITHOUT STRAW"
BUT YOU CAN SECURE ANY OF THESE

High Grade Tools

Without Money
I

The following carefully selected list of tools 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 heyond eriticism. They are all from the celebrated works of the 1. 8. Starrett Company,
manufacturers of fine mechanical tools, Every tool in these lists ean be easily earned by secur-
ing a small club of new yearly subseribers to Popular Mechanics:

ANY TOOL IN THIS LIST No. 425 Blide Caliper Rule, 3 in_ ... ............. 2.00
FOR ONE NEW SUBSCRIBER No. 156 3-in. Universal Bevel., _....... e e 1.54
_ Noo 6 Berew Piteh Gage. ... ....00oveennnn. ... 1.50
!},f_}fg No. 36 or 37 6-in. Lock Joint Transfer Calipers. 1.50
. & No. 188 Drill and Steel Wire Gage.............. 1.50
No.303 4-in. Spring Tempered Rule............. $ 45 o132 B-im, Level ................. 1.50
No. 403 4-in. Beveled Edge Rule...... ... ... .. A5 RN
No. 330 4-in, Narrow Hook Buale, ., ............. A5
ﬁn- i:; ip;lll;w 'I;em::rml (I‘rnitrr Gage........... -;: TOOLS IN THIS LIST
Mo ‘olding Pocket Rule in case, ... ... ... .. .
No. 135 Nickel Flated FPocket Level . ... .. ceae o FOR FI?E NAME’ EACH
ANY TOOL IN LIST 2 AND LIST 4 OR
No, 380 24-In. Straight Bdge. .. ... ... ... ....... £2.40
ANY TOOL IN THIS LIST No.510 Steel Tape in Leather Case, 50 in. .. ... 4.00
FOR TWO NEW SUBSCRIBERS ~o. 9 12-in. Combination Square Sef.......... 4.00
No. 303 Spring Tempered Rule, 9-in...... S 1.00 No. 33 Hardened Steel Combinatlon BSquares,
No. 103 Beveled Edge Rule, 9 in............. ... 1.00 Drop Forged ..........cccveivevnvens .00

No. 420 Hook Raule, 6 In........... e 100 No. 20 41i-In. Hardened Edge Solid Steel Square 3.50
No. 21 Thin Straight Try Square, 2 in. ....... 1.00 No. 25 4-in. Caliper Square with Adjustable Screw 4. 00
No. 125 Adjustable Caliper Gage, 2%-in......... 1.00 No. 66 Locomotive Guide Liner. ... ... .......... 200
No. 193 Protraetor . ..........c..oovveiineennenns 100  No. 57 New Universal Surface Gage, 12 in...... 3.00
o, 97 1Z2-In. Improved Level for Testing Shafting  2.50

No. 40 Berew FPlich Gage...............cc00v0ne 1.00 v
No. 172 Thlckuess GaEE .. .ovvevrerrreeesore. ., 100 No. 187 12-In. Electrician’s Level Non-Magnetic, 2.50
No. 87 Mercury Plumb Bob. ... ................. tog  No. 163 24-in. Dranghtsmen'’s T. Square......... 3.50
No. 146 Adjustable Hack Baw Frame and Blade 1.00
No. 104 Speed Indicator ...... T TOOLS IN THIS LIST
lae ozen No. 116 Asst. Nafl Eetn-, !In case ..., .. 1.15
FOR TEN NAMES EACH
ANY TOOL IN THIS LIST ANY TOOL IN LIST 1 AND LIST 5, OR,
No. 3 1-In. Micrometer in Case ..,............ £4.50
FOR THREE NAMES EACH No. 113 1-in. Micrometer in Case................ 1.50
AXNY TOOL IN LIST 1 AND LIST 2, OR, No. 2 2-in. Micrometer in Case. ... c0veune enes 28
No. 105 Patent Draftsman’s Scale, 12 in. ... ... $1.50 No, 124 B. Ipside Micrometer.................., B.25
No. 380 Steel Strailght Edge, 18 in. ... ...... .. 1.RD No. 330 Universal Bevel Prntra.ctor.. ............ 5.5
No. 11 12-in, Combination Square............... 2.00 No.196 Universal Dial Test Indicator with Tool

No. 60 6-in. Reliable Try Bquare............... 25

Any tool in the Starrett Catalog desired, and not given above, will
be given as a premium for a club. .. .. For particulars address
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We Paid

$100,000

For Liquozone, Yet We Give You a 50c Bottle Free.

We paid $100,000 for the American rights to
Liquozone; the highest price ever paid for simi-
lar rights on any scientific discovery. We did
this after testing the product for two years,
through physicians and hospitals, in this coun-
try and others. We cured all kinds of germ
diseases with it—thousands of the most difficult
cnses obtainable. We proved that in germ trou-
bles it always accomplishes what medicine can-
not do. Now we ask you to try lt—try it at our
expense, Test it ag we did; see what it does.

Then you will use it always, as we do, and as |

millions of others do. You will use it, not only
to get well, but to keep well. And it will save
nearly all of your sickness,

Hills Inside Germs.

Liguozone is not made by compounding drugs,
nor is there aleohol in it, Its virtues are derived
solely from gas—largely oxygen gas—by a pro-
resg requiring immense apparatuz and 14 days
time. This process has, for more than 20 years,
been the constant subjeet of scientific and
chemical research.

The result is a liquid that does what oxygen
does. It is a nerve food and blood food—the
most helpful thing in the world to you. Its
effects are exhilarating, vitalizing, purifying.
Yet it is a germicide so certain that we publish
on every bottle an offer of $1.000 for a disease
germ that it cannot kill. The reason is that
germs are vegetables; and Liguozone—like an
excess of oxygen—ig deadly to vegetal matter.

There lies the great value of Liguozone. It
iz the only way known to kill germs in the body
without killing the tissues, too. Any drug that
kills germs Is a poizon, and it eannot be taken
internally. Medicine iz almost helpless in any
germ disease, It iz this faet that gives Liguo-
zone its worth to humanity. And that worth is
go great that we have spent over one million
dollars to supply the first bottle free to each
gick one we learned of,

Germ Diseases.

These are the known germ diseases. All that

medicine ean do for these trouhles iz to help ]

Nature overcome the germs, and such results
are indirect and uncertain., Liguozone attacks
the germs, wherever they are. And when the
germs which caunse a disease are destroyed, the
disrease must end, and forever. That is inevi-

table.

Asthma Hay Fever—Influenza
Abscess—Anaemin Kidney Diseases
Bronchitis La Grippe

Blood Polzon Leueorrhea

Bright's Discase
Bowel Tronbles
Coughs—Colids

Liver Troubles
Malarin—-Neuralgia
Many IIeart Troubles

Consumptlon Piles—Pneumonla
| Colie—Croup Pleurlsy—Quinsy

Constipation Rhenmati=m

Catarrh—Canecer Scrofula

Skin Dilseases
Stomach Troubles
Throat Troubles

Dysentery—Dlarrhea
Dandruff—Dropsy
Dyspepsia

Eczemn—Erysipelas Tuberenlosis
Fevers—QGall Stones Tumors—1leers

Goitre—Gout Varicocels

Women's Disenses

50c. Bottle Free.

If you need Liguozone, and have never tried
it, please send us this coupon. We will then
mail you an order on a local druggist for a
full-size bottle, and we will pay the druggist
ourselves for it. This is our free gift, made to
convinee you; to show you what Liquozone is,
and what it can do. In justice to yourself,
please, accept it to-day, for it places you under
no obligation whatever,

Ligquozone costs 50c. and $1.

CUT OUT THIS COUPON

for this offer may not appear again.

Filil
out the blanks and mall it to The Liguo-
gone Company, 458464 Wabash Ave.,, Chl-
cago.

My disease Ils......c00viveen Rt =

I have mever tried Liguogone, but if
vou will supply me g O0¢. bottle free I
will take it.

-------------------

763 Give full address—wrlte plainly.
% T

Any physiclan or hospital not yet using Liguozone
will be gladly supplled for & test.




Techmcal

Ererrome who wishes to keep
(| v ted] on mew o
’ i il it fons on
acientitic sab jects shonld send for
o
New Classified Catalogue
of Technical Books
vappeinlly propared b THE 8i0)-
CIETY FOR THE PROMOTION
OF ENGINEERING EDTOATION
'-hl th will he-mniled I-Illfl-:r--..lu
ldrigs,  (hare Manphie B im.with
'-:|||' | rl,-" ondes of This
1will sifi= '-|| Wf i |||l Ask

lrr Ilu o ihis s nl to youre il
== regulanrly,

We carry at oll fimes n lorge ond
cariafally assortad st |'|l|

Hooks oa Eagziceering, Miniag, Elec-
tricity, Assayving, Medicing
and nll scientitic subjects.

A, {". McClurg & Co.

215221 Wabash t\- Chirngno

Dear &ir:—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-
tlon, 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
produets produced by nature, and in turn manufactured into commercial necesgities, for
which the demand always exceeds the supply.

As a representative business man, I fully realize the annoyance of reeeiving 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 proposgition which will produce all that I elaim, 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 undisputed commercial integrity.

There iz 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., Chieago.

COUPON -

Dear Sir:—Youn may send to my address full details of the proposition you refer to.
I will carefully consider the matter, and, If interested, will write youn further. This with
the distinet understanding that I am under no obligations.

NameE .. oveavnssnsssns aria s AR R s ve e Postofics

County -covevicvsns Street and No.
811 1 e e R




VIGTOR

TALKS
PLAYS

TRY THE

""HI5S MASTER'S VOICE

¥ i)
~ No Money In Advance |
' Special Offer to readers of Popular Mechanics |
""f To any thoroughly reaponsible POrson we

i will ship on free trial Our Victor Hoyal

I Talking Machine and your cholee of one i
H dozen Vietor Records. (Lowest net cash .
“f price everywhere $20), If, after 45 hours’ v
4 Erial ac your home, it 15 satisfactory send U
= us £5; balanee of $15 payable In 6 Install- "
; mants of

= & =y A MOINT .
T

'y You can hear the best bands, chorases, OO i
2 s, moloists, comio songs, comic recitations, it
W ate,. nll in your own home, W rite today for 3
!""I froo catalogue and list of 2M0 records.

.:1 y | he ABiIlIND -__:'_. Mach .: e {: Vaa .
l._"}. 107 Madison Street, Dept. 8, Chicago, Il L
Irr FREE to those who alredady own & Vietor; 95 of ounr :1
it new solt tone, non-scratching naed les,

B Write for free sample package,  Charees prepaid on Vie-

I “or and Edison Records

SEAVEY
MITRE BOXES

WILL CUT ANY ANGLE

Send $2.00 for One to be Delivered to You

One carpenter savs he would
not take 5.0 for his b,

ASH YOUR DEALER FOR THEM

WERITE FOR GREEN BOOK

SCHATZ HARDWARE MFG. CO.
206 BROADWAY, NEW YORK

il b b b b b b b A A A A A A oL oA A kA

il T T o g

&

"%/ against a bad investment, It makes it

) timekeeper,

| PRICE $1.00 AND LPWARD

WE WILL BE GLAD TO SEND
YOoU CcoPy OF

“AIR POWER”

ON RECEIPT OF

- TWO CENT STAMP =

CONTAINS ARTICLES AND
INFORMATION ON OOM-
PRESSED AITR AND ITS
UIsEsS

Rand Drill Co.
N. Y.

128 Broadway, -

The great illuminating
feature of the Ingersoll
Watch is its guarantee.
L Itisan insurance policy
certain that you are getting a real
watch, —not a tog. It is not the price that
makes the Ingersoll Watch the largest
seller in the world, It is its merit as a

e e N e

=

— W
SANAN TS
z*@%ﬁﬁfhf&’*&;ﬁ

-
el BOOELET FREE

\ Sold by dealers everywhere,  JPeib A b grruritn 1

: of postpaid by us -'itwr.t b7 Cortiandd 5L M Y, Cliy{l

i ANIE That it without misuse §

Robt. H. Ingersoll&Bros & rhis Walch fasbs 1o keep good ime 8

Drport mont 68 = FOR ONE TL-\#Q."‘-"_'-

g & They wail upen igs reum ot U |

i 51 Maiden Lane, New York B, G wath s Agreemend and g
fieF ) b 5 for remailmg B 0
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