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No engine could be uniformly puttee safu l without deaerving it.

THE OTTO GAS ENGINE WORKS, Philadelphia, Pa.
CHICAGO. 360 Dearborn Strut MINNEAPOLIS. 3t® 3d Street OMAHA. 1108 Farnam Street

THE “RELIABLE ROUND TRACK
DOOR HANGER"

Yon know how the old-fai biohtd Boor-HaAge* a«aka

Outs Will Not Bind

Our a Cannot ha Derailed

Let Us Tell You About li

WRITE FOR CATALOG AND PRICES

ALL1TM MANUFACTURING CO.

120 South Green Street, Chicago

MILLSTONE

ABOUT

THE

NECK

Lack of Special training la the
11
mills Ion®

about the neck
lh

of most men and women in
poor payintr ttftsiti-Dns. It hold;; them back
while others go ahead. It handtenps them
everywhere-. The ItitcmatEodal Coi-rufepodd-
esnee Schools' system of training by mail will

enable you to throw off the burden. Hy this
means you can rise to one of the higher posi-
tions III your present trade or profession.
You can qualify for n more congenial occu-
pation and better salary'. We have helped
thou Harris of others. We can help you.
Decide today to better your condition.

We teach Engineering in all Its branches:
Architecture; Mechanical Drafting; Ad Wri-
ting; Show-Card Writing; Window Dressing;
Illustrating : Ornamental Designings Book-
keeping; Stenography; Etc,

Write today, stating which Course inters

ests you.

International Conespndeuce Schools

Scranton, Pa.

MOTOR CASTINGS
3 1-2 h. P. water-cooled single cylinder i i $ 25,00 2 H, P. air-cooled single cylinder 1 t

7 H, P. ** 11 double cylinder opposed 40.00 3 H, P. ' Ji “ JJ
* * « i

25 H. P.
11 “ (mr cylinder upright « 100.00 5 It, P,

” ** double cylinder upright t

11-2 H* P. air cooled single cylinder t i * $.00 7 H. P* M " " “ " *

7 It P, air-cooled double cylinder opposed i i i $ 40,00

Prompt delivery. Sand 5c, foe* our OO-page catalogue

$11.00

16.00

35.00

40.00

THE AUTOMOBILE SUPPLY CO.
1330 Michigan Blvd. Chicago, 111., U. S, A 1
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RUBBER AS AN INVESTMENT
Is sure to yield largo returns- The nwntr of a bearing rubber crchard recently re-
fused f per &cre fur it. Had you been In his place you would have done the
KamSj for ii ]s worth niflre,

WE ARE PLANTING RUBBER
which in a few year* will be worth the prico above quoted, hut which you can now
purCh flee for less than one -fifth thnt amount. per flCi'Cr Iif nut »UCh an ln"\ e&tmon t

worth while?
Meanwhile your money is not Idle, but earnine a Larger rata of interest than

you? RAvtngs account. W'e have Jiiat paid

DIVIDENDS OF 8 %
to our Investor^, earned from isEJ* crop#. Besides rubber, we arc planting atid rals-
tA; sugar-tflTir, cassava oranges, hugs atii.l cattle.

Our dividend* will become larger nnnjaiiy until rubber comes into bearing, when
they will amount to HD per cent or over.

To plant the remainder of our MQft acres we are offering Plantation Certinea-tea
(m terms within reach of all. The proposition ]n absolutely safe. It \s being man-
ned by men of experience and ability. Remember, wo don't want your money until
you are satisfied that our proposition in genu mo. pun't fail to WRITE NOW for our
ii] usi t rated literature. It co^ta you nothing.

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

If You Like “Pop.
1

Send it to a Friend

for one: year?
Cannot fail to please any man and

will please farm for twelve months

Fid In address and mail

with One Dollar at our risk-

POPULAR MECHANICS, Journal Building, Chicago

Send your Magarine one year, commencing with the month of

NAME

STREET— —

-

CITY - STATE

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

meats of

AiiiuuwuHiunuuuuiHumuuiuv.WkLUittiuuiuiiuumuuiumiummiuS

hiuimmnumimiiHunMV



Continue Your Education «Home
BY A SHORT STUDY OF OUR SELF-EDUCATIONAL BOOKS

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

young man desiring to become expert, in ills part.icu3.ar profession. They are written by practical men, mak-
ing Them srluatlftcally accurate in statement and jet devoid of all tevhniou lilies throughout. Even a child

enn understand them.

Modern Carpentry,! by Fred T, Hodgson, pages,
2l;.0 illustrations, cloth binding, Price $1,00.

Practical Vues of the Steel Square, hy Fred T,

HciisrKhn, two volume®, fUJO pages, 600 11 lust rati otis,

Cloth binding. Ftlce $S- 00-

Modern I'M i titpt or and Contractor* 1 Guide, by Fred
T. Hodgson., 3 no pages, fully Illustrated* Cloth bind-
ing. Price $1.50.

llmiff son's N>iv Hurdwood l'itii billing, by Fred T-
Hodg^on, 1320 pagea, fully illustrated, cloth binding.
Price S1-O0,

Common Senae Stair Building and Handrailing, by
Fred T, Hodgson. 25 6 pages, 230 it lust rations, cloth

binding. Price $1-00.

Builder*’ Arch iterturn I Drawing, Self-Taught, by Fred
T. Hodgson, fully Illustrated, 14 doubLe platen Cloth
binding. Price $2.00,

Hw ingle's Handbook for Stenm Engineers and Electri-
cian*, by C. F, Swindle, J1 . E.. ijOO pages, hundreds
nf fine engravings, bound in full leather. I 1 rice (2-,10.

Modern Miring. DLapranis nnd Description*, by H, C.

Horstman and V. H. Tousley, ISO pagea, 200 lllu^ira-

tlonp, leather binding. Price $1.50.

Electricity Made Simple, by Clark C. Haskins, 230

pages. 100 111 psl rations, cloth binding- Price ft. 00.

Dynamo Tending for Engineers, by H. C+ Horstman
and V. IL Tousley. 230 pages; 100 ll lustrations, cloth
binding- Price $1,50*

Easy Electrical Experiments, by L. P. Dlcktnflon, Soft

pages, 200 II lustration*, cloth binding. Price SI. 00

Practical Telephone Handbook, by T. S- Baldwin, 200
pages, fully Illustrated, Price $1-00+

Telegraphy Self-Taught, by Theodore A. Edison. M.
A., Instructor at American Schcml cf Telegraphy,
fully illustrated, clotli binding'. Price $1-00.

Inirn Engines find Tiniv to Run Them, by James H,
Stephenson and other experts, 220 pages, 73 must ra-
tion 9. Price SI. 00.

Modern Air Brake Practice, by Frank TT. Dukes mi th.

303 pages, fully illustrated. Price $1.50,

Modern Blacksmith! np, Horr+c-hoeinp and, Wagon Mak-
ing. by J. <J, ftolmstem, 200 pages, fully

|
LluBtrated.

Price 51.00+

Book-Keeping Pelf-Taught, by P, C. Goodwin, cl nth
binding. Price ?1.00.

Picture Making, by T, S- Baldwin, fully Illustrated,
cluith binding. Price 51.25.

HOME LAW SCHOOL SERIES, which requires only a
will prepare for the Bar in any State:

and thousands of successful students. Write for
IN FORCE. Your money refunded with nut

ADDRESS

LEARN LAW AT HOME few hour A study occasionally:

Theory and Practice combined. Approved by Bench, Bur
booklet of testimonials sent FREE** SPECIAL OFFER NOW
question, if within five days after the receipt of any volumes you arc til satisfied with them.

FREDERICK J. DRAKE & COMPANY
r^'J^ks ,0' uomf

d
stu*d!°"'

a Nos. 211-213 East Madison Street, Chicago
Please mention popular Mechanics when ordering Catalogues Free,



FOR YOU

voiir ambition is to be free—to run your

shop, cultivate your own land,

manage your own store—you should in-

vestigate the un equaled 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 now*
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.

own

Cue off at this line, sign and mark with an (X) the booklets you wi$h. Wc will send
you more thm one if you wish them.

ARKANSAS NEW MEXICO MISSOURI

TEXAS OKLAHOMA BUSINESS
OPENINGS

NAME

P. O, ADDRESS

STATE

JOHN SEBASTIAN,

*



Real Estate Mortgages at 6%
Savings Deposits at 3%
Government Bonds at 2%
ARE SAFE, BUT YOUR INCOME FROM THEM WILL
NOT ADD MATERIALLY TO YOUR WEALTH .

Your Investment
SHOULD BE PROFITABLE

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

T HE Stock of THE NORTH AMERICAN EXPLOITA* *
TION COMPANY offers the opportunity for large %
profits that you are seeking. This Company's *

holdings are large and valuable* Its seven properties T
are developed and producing mines, Five are equipped X
with mills and reduction plants. Over $1,250,000 was J
originally prrid for tlie properties and over $700,000 has X
been expended in their development arid equipment. 4*

There arc over 711,000 tons of ore now in sight worth j
over 1 1,500,000- Its combined earning capacity permits ^
of large and cgntinuous dividends. Its “Eggs are not £
in a single basket/' Tt is not a question of “Will it £
pfiy?

TT
but, “How much?” X

_ *

IT SHOULD ALSO BE SAFE.

Every purchaser of the Treasury friock of the Company, receives, to the
extent of his investment, a FIRST LIEN GOLD BONO, hearing $ per cent
guaranteed interest, payable on or before 5 years, secured by the entire
assets of the Company—this makes your Investment aafe, besides effecting

the return of your money within a brief period, and leaving the stock you
hold, its a bonus.

The first allotment of Treasury Stock is now offered for subscription
at u special “organization'* price. For Prospectus* Copy of Bond and full

particulars, address.

THE WESTERN TRUST & GUARANTEE CO.
FISCAL AGENTS

New YorK Life Bldg. CHICAGO, ILL.
Tbi± s One





BOUND BOOKS AT SHEET PRICE

Books are Royal Octavo—About 11 inches tall

t-2 price RIDPATH’S i-a pri

History of the World
We guarantee the volumes perfect in every way—except

the color of the leather on the backs varies a trifle—the shade on a few of the
volumes being' a little lighter than the others* The difference would scarcely be
noticeable to one outside of the book trade* WeTl send the books to you
on 5 days* approval- You'll find them satisfactory

;
if not, return them at

BB

t see and know just what you are getting.

,
and rather than rebind such a small lot we prefer to

id at almost half price—atxint what they would be
ff—and on payments of only a month.

Saved if You Answer Quickly
j
us* as good as are sold :

e PRICE. , 566.00

tCFAt PRICE, 39.00
You uve 527.00 if you send coupon st once.

isscss the only world's history that reads like a story

nized by such men as President Roosevelt, Judge
r, Bishop Vincent, and thousands more, as a standard
he greatest historical reference work in existence—
ODAY. Ridpath will interest and instruct you, You
s is your chance to secure one of the slightly mis-
ts at very much less than the subscription puce. —
i History of the World is a great big set of nine royal
alumes, with 4^000 illustrations and many maps and
slates. You pay only $1 down if you keep them,, The
dele set is sent at once* The rest you pay in monthly
rments of $2 , Cut the Coupon off and send It today*

THE RIVERSIDE PUBLISHING CO.,
204 Dearborn St., CHICAGO, III.
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& Co.

1 122 First National Bank Budding

CHICAGO

Offer an unusually choice list

—of high-grade —

Bonds& Chicago

City Mortgages

in convenient denominations

of $500, 51000 and up, netting

from 4 per cent, to 6 per cent,

and on account of their conser-

vative and non-speeulative char-

acter specially suited to the

investment of —

SAVINGS AND
TRUST FUNDS

Send for Our Lists

Have You Ever Considered the

Practical Results
of ft Savings Account i»

THE SAVINGS DEPARTMENT
of

T
he northern trust
companyyyBANK

5 DUI HEAST (ORUSA lit AND AtlAMS STS.CHlCAGO

TT
C A P I TA L S 1000000' SURPLUS Jl 000.00013]

C OMPUTATIONS SHOWING
accumulations of monthlySAVINGS DEPOSITS

OF ONI TO TlVfcSTV DOLLARS 1W ONI TO FlVi YEARS, WHIN
INTEREST IS COMPOUND ED SI MT-ANNtfAlLT AT3% IIS ANNUM

Monthly
Deposit 1 Year 2 Years 3 Years 4 Years 1 Year*

SI 12.19 24.75 37.67 51 00 64 72*

&z 24,39 49.50 75.37 102-03 129,49
S3 36.50 74.25 1 13.08 j 53 06 194.26
$4 4S 78 99.01 6 50.79 204 i 1 259,06
£6 60,97 123.78 iaa.47 255.13 323 ef
m 73.17 148.54 ' 225.20 306.19 388.62
£? 85.36 173.29 263.90 357.22 453 37
£8 9756 198-06 301.60 408.26 518.15
S3 109.75 222.81 339.28 459,28 582,91

3 21.95 547.57 376,99 5 1 0*33 647.70
134,14 272.33 414.70 56J.3? 712.47

£12 146,34 297.10 452.43 612,43 777.28
158.53 321.85 490 1

1

663,47 842,06
£14 170.73 346.62 527.82 714.49 906,81
$tB 182.92 37L37 565.5 L 765.52 971.57
SI 6 395.12 396.13 603.22 816.58 1036.38
SIT 207.31 420.90 640,93 867.61 1101.14
£18 219.51 445.65 : 678.62 918.64 1165.91
£13 231.70 470.41 716.33 969.70 1230,70
ezo 243.91 495.18 754.05 1020.75 1295.50

Copyrighted IKtf, Tho NorLhorn Trust Co.

Saving Accounts m a 7 h 9
o j> « n a d

wltH one dollar or tnproi If not con-
venient to come to the banK, writ*
for booklet, "Banking by Mail,"

DIRECTORS
A. C. BARTLETT,

of Hibbard, Spencer.
Bnrtlfif t & Co.

J- HARLEY BRADLEY,
f-C David Bradley Mfg.
Company.

WILLIAM A. FULLER,
formerly of Palmer.

Fuller & Co.
MAHVIM HUGH ITT,
President Chicago &

N* W, iiy. Co.

CHAP. L. HUTCHINSON,
Vice -Pres. Corn Exch,
Nafl Bit.

MARTIN A. HYEEBON.

ALBERT A SPRAGUE,
of Sprague, Warner &
Company,

BYRON L- SMITH,
President The Northern
Trust Company.
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Locomotive Without Fire or Water

Would MaKe Crossing tHe Continent Without Stop-
ping Possible.

A locomotive without water, fire or

smoke, unencumbered by the five tons of

coni anil 7,000 gallons of writer usually car-

ried by tliu steam engine; dmwing no ten-

der, but provided instead with an engine for

generating electricity? a clean, strong pow-
erful engine drawing a 2,0CH3-toii train and

energy produced passes up the smokestack,

4 per cent goes to the boilers, and 2% per

cent only to the driving wheels. A writer

In one of our daily papers states:

"Driving wheels can be made just so large

and no larger. Connecting rods can he

made just so long and no longer, ff the

L'-’Jrt.PJ Vti N»l.iill'

-

ikCi IU-.--.-P-l

THe Dream of Modern Tr&ction**Sbowin^ Interior of Locomotive.

speeding across the continent from
-
Sow

York to San Francisco, without stop or de-

lay, and at the average rate of 100 miles

per hour—this is a dream of modern truc-

th n + worked out theoretically with mathe-

matical precision, now being constructed

for the Southern Pacific Railroad and soon

to be put to the practical test of a long

trial run.

It is generally accepted by railroad man-
agers that the limit has been reached in

steam locomotive construction. One axiom
in this line has been (1a pound of weight to

carry a pound of weight." Locomotives have

gained 100,000 pounds in weight in the last

five years, and tender capacity has been in-

creased accordingly. Of the fuel consumed

by the steam locomotive $6 per cent of the

driving wheels arc giant affairs It means a

tremendous weight to the machine that

must conic on the tracks in a comparatively

small space. There is one way to ‘spread

the weight,’ and that is to have longer con-

necting rods. But bore a difficulty is en-

countered. Tractive power necessary for

high speed nr great draught cannot be ob-

tained if the rods are much over 12kj feet.

This fact Ims put steam locomotive builders

between the devil of big wheels and the

deep sea of the short connecting rod. If the

steam locomotive could be made more com*

pact, greater power could be obtained, but,

on the other hand, the weight would be so

concentrated that there is not a curve in the

roadbed or a bridge on the lino that eould

stand i he strain.'
1
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In the proposed new locomotive an In*

terna 1 combustion engine, which heretofore
has been applied to statinnary engine work
only, will ho used to drive a dynamo provid-

ing electric power for Ihe locomotive. The
internal combustion engine 1ms a thermal
efficiency of 3S per cent. There is a loss fn

the transfer to the generator and armatures*
hut, 28,35 per cent of the energy f

'gets on to
the too tor and axles." In other words, the
new locomotive; expected to save more
than eleven times as much energy as the
steam locomotive.

The principle of the new engine is

summed up as follows:

Tts action is on what is known- as the
four-stroke cycle. There is a compressed
ill i‘ reservoir, from which the power is ob-

tained for starting. 1 Ills gives the piston

its first stroke when it takes in air-air
alone at atmospheric pressure and tempera-
ture. The second stroke compresses this

air to a high pressure 1 and to a temperature
of about 3,0011° K„ The third stroke is wlisil

is known as the working stroke. At this

point oil is sprayed Into this hot ineniidiae

cent air—one can hardly imagine wluit
1.000° V. means, The amount of oil that is

sprayed In is regulated by governors. Dur-
ing the first part of this stroke the combus-
tion of this oil is carried on at a constant
pressure for a period which Is regulated by
the u mount of oil sprayed in. The seem id

part of the stroke is practically an expan-
sion without transference of heat. The
fourth stroke exhausts the gases.

“The only fuel used is the crude oil that
costs from three to five cents a gallon.
Petroleum or any kind of crude oil can he
employed. The cost per horsepower hour is

said to be less than half that for stomu.
h *

M —

POWERFUL HOrSTrWG ENGINE USED IN

A DEEP MINE.

A 5.000 horsepower hoisting engine in-

tended for lifting a load nf something over
41.000 pounds from n depth of 6,000 feet at
the rate of 5.000 feet per minute has recently
been installed by the Tamarack Mining Co«,

of Calumet, Mich, The total weight of this

powerful machine, which is of the direct

acting reversible type, with a drum keyed
on the main shaft, is 1.200,000 pounds and
the huge dm in, which Inis a capacity for

6.000 feet of 114- inch rope, with its shaft

weighs 300,000 pounds.

Some of the lending dimensions of the

engine are: Steam cylinders {four)* 34x60
inches- main bearing, 34x42 inches; crank-

pins, 12x15 inches; erosshead pins. f)f£xl2%

inches; diameter of rope drum, 25 fed;
length of drum, 24 feet 6 inches. The cages
used are double decked balanced cages, the

empty one descend lug while the loaded cage
is being hoisted. In this operation the load
the engine would ordinarily handle consists

nf 21,000 pounds of rope; cage, 4,200 pounds;

two ears, 4.000 pounds; rock, 12.000 pounds,

a total of 41,200 pounds. The engine frames
are of the hollow girder type, and retft on
large cast-iron sul chases, she whole being
fjisiEmed to the foundations by rods.

Rope Drum Feet Lonjg

The throttles, reversing gears, cut-off gear
and brake are all operated from the plat-

form on which the operator sits, as shown
in the illustration. Here also is located the

“miniatures 1,1 which indicate? at all times
the position of the cars and from which the

safety stop is operated. By means of this

safety stop the motion can he arrested and
reversed whenever the cages are In danger.

There are two sets of powerful brakes, one
on each end of the drum. The engine may
he run from one turn per minute to 54 turns
per minute with nn action equally smooth
and perfectly controlled.
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MODEL OF VERY LARGE LOCOMOTIVE.

Due of our readers, who is a railroad offi-

cial, sends ii photograph of a model of a

very large ^Columbia' 1 type passenger loco-

motive. Tiie muth'i is made almost entirely

of wood, and as shown In the illustration

is a very handsome piece of work. To these

days of mammoth locomotives the work is

extremely Interesting as showing the propor-

tions which a machine built Oil the lines

shown would look like. The builder says;
l

lt is built on a scale of SO inches to the

Inch, and although I realize it would not be
practical tie to build a machine of this size.

wheel hasp driving, g ft G in.: wheel base
rigid* IS ft, 5 in, ; wheel base, total engine,
29 ft -1 in.; wheel base, engine and tender*

51 ft. € hi.: tank rapacity, <5,000 gab; coal

capacity, 12 tons.

THE LARGEST TROOPSHIP IN THE
WORLD,

The “DnfYerin,
1

* the largest troopship in

I he world, was recently launched at Barrow.
England, The vessel will accommodate
1,520 persons and in equipment is equal to

a lirst-class liner. Sanitary and ventilating

“What the Real Thing' Actually Looks LtReV
i.cjij- fhi ILn.4.

I take delight In showing some of the would-

be big engine advocates what the real thing

actually looks like,'’

The bigness of the thing is better coni'

prekended in the driving wheels, which are

7 feet 10 inches high, and the height to top

of boiler, 15 feet 3 inches. To save height

the stack is only 1 foot high, and the bell

is hung below the boiler. The main dimen-
sions arc: Cylinders, 26 x 30 in.; boiler,

diameter smallest ring, 84 in.; firebox,

length, TO 1m; ft rebos* width. 90 in.: flues,

460; flues* length, 18 ft.; driving wheels*

diameter, 94 In.; trailing wheels, diameter,

52 im; pony truck wheels, diameter. 33 in.;

weight on driving wheels, 145.000 lbs.;

weight, total engine, 225.000 lbs.; weight
total engine and tender, 340,000 lbs.; height
center boiler* 11 ft. 9 in.; height top boiler,

15 ft. 3 in.; height top stack, 16 ft. 3 im;

arrangements have been most carefully

made and all that would tend toward the
comfort, and health of the soldiers has been
provided, the vessel being model in this re-

spect
The ship is of the spar deck type, length

over all, 453 feet; breadth, 52 feet, G inches;

moulded depth, 39 feet It has four com-
plete decks and a boat deck about half its

length amidships. It can Im* made practi-

cally unsinkable in a few seconds by closing
the water-tight compartments into which it

is divided under the main deck. These arc
controlled from the bridge. The propelling
machinery, says the Marine Engineer* con^
si sts of two sets of inverted, vertical* direct-

acting, triple expansion engines, each set
having three cylinders, working on separate
cranks, and capable of developing 9,400
horsepower at 115 r. p. m.
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TRAGIC FATE ENDS ‘FGOLKILLER
NO. HI

"

Nissen Crosses Lake Michigan in a Furious

Storm at Night, but Finds Death

on the Farther Shore.

Peter Nia&en lm« met the fate with which

He has flirted fur year*; .vet He should not

He classed with the ordinary seeker after

notoriety. The
ailvontu r o m s

Mood of the

old Norsemen
eon r s e il

through h 3 s

liens and iui-

pel led him to

deeds whirl i

o t ll e r in o tl

shuddered to

even contem
plate.

hi the July.

1904. Popular
AlecJinnies n

detailed do
script Ion was
given of 2fis-

seids balloon boat, the "Foolkiller No. 11I,
1T

and an account of his first voyage, which
for lack of wind, was uneventful. This
era ft was a mammoth canvas Hull 22 feet in

din meter and 32 feet long, inflated by means
of an air pump. A shaft extended through
the center from end to end and from this

suspended a swinging cradle in which Xis-

siui sat or reclined.

His expectation in event of a successful

voyage across Lake Michigan was to con-

struct a much larger hall, 75 feet In diam-
eter and 115 feed long, which was to be

taken to the extrema limit of northern

travel, and then used In rolling to the North
Pole, His theory was that the lightness of

the craft when driven by the wind would
cause it to go bounding over obstructions

many feet high, precisely as a thistledown
travels.

Msscn, who was a frequent visitor at this

office, called Him afternoon before his fatal

trip, but it was characteristic of the mod
e«rty of the man that he made no mention
nf the coining trial. Ever since his remark-
able trip through the rapids at Niagara tie

has been offered large sums from amuse-
ment managers, hut the idea was very re-

pugnant to him, notwithstanding his need nf

money for experiments. Tie was a college

graduate with honors.

The ill-fated trip was made on November
29, during a furious winter gale blowing
from the west. The storm was so severe

that steamers due to leave this port dared
not venture out. He entered the ball about
4 o’clock just as dusk came on. The open-

ing was sealed to make It air tight, and at

the word from within the ball was released

and rolled rapidly down Hie sea wall and
in a few minutes was well out at sea, Ms-
sen carried provisions fbr two days, but re-

moved his overcoat (is lie entered the ball,

lie declined assistance from u passing tug

two miles out. At midnight the gale was
blowing nearly 50 miles an hour and the

'old was intense.

Two days later the frozen body of Nissan

and the remains of tlic bull were found toss-

ing in the surf of the east shore 100 miles

from Chicago. He had evidently made the

crossing In safety, but the ball bad failed In

roll out nf the water up ou to the shore, and
(he intrepid inventor after cutting Ids way
out of the balloon and in an exhausted con-

dition had been unable to stand against the

breakers, ami so perished in the surf.

To provide for the natural deflation of the

ball tlirough leakage, and also to supply

This Picturt Shews the 8t*xt Of the Jalr Trip of NiflBen—LsaTrittjf ChitJiflG SartOF—ll WAS in the Bilffi* Uftl]

th.se tfiaaen Loot His Lii&.
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fresh air to broatlie after To hours’ occupa-

tion, an air pump whs attached within the

ball connected through a small hose to the

outside. Something happened to t he hose,

for in his pocket was found a card on which

were written the words “Air hose has bro-

ken. N."

It is believed the reason the ball failed

to roll out of the lake onto land was on

account of its being deflated to perhaps one-

half its normal &Ikc* The funeral, in Chi-

cago, was attended by 4,000 persons.

« * »

DULUTH AERIAL FERRY.

Only One in America—One of Five ia the World

—

Suspended Ferry Carries Street Cars,

Vehicles and Pedestrians.

The grout aerial ferry In Duluth will be

placed in commission this month. Nearly

a year lias been spent In construction and
erection. It is the only structure of its kind

in America, and one of only live in the

world. The others are at Newport, Eng-

land; Rouen, France: Bizertc. Tunis, and at

Nantes, Fram e, over the Loire, These fer-

ries were fully described in Popular Me-
chanics for March, 1904.

The purpose of the aerial Terry is to af-

ford nearly all the advantages of a bridge

without any or its disadvantages to ship-

ping. This ferry crosses the Duluth ship

canal, where a center pier swing bridge

would impede navigation. In the aerial

ferry a huge steel trussed superstructure

spans the ehmrnel, the distance between the

towers being 393 feet. Tracks are laid on

the bridge span on which run trucks front

which depend lU-ineli steel cables, which
in turn suspend the car or ferry. The dis-

tance from water line to the lower beam
of the span is 18S feet, which enables ves-

sels to pass below with clearance for their

main masts. The only false work used is

the support under the first section of the

towers.

The car or ferry is moved from tower to

lower by electric motors in the trucks run-

ning on the overhead tracks, but controlled

by nil operator on the ferry below. The
ferry swings (dear of the water and a few
feet above, and the floor is on a level with
the city streets* Space is provided for

several wagons or vehicles, or one double-
truck street car, and cabins at each side are

fitted, with seats for passengers. The ferry

ear will carry 300 persons. The ferry

Is at all times under the central of the ope-

rator by men no of si controller similar to

Hint used on street cars. The trip Is made
at a speed of about four miles an hour, and
a load up to 50 tons can be carried. The
bridge is built to withstand si wind velocity

(if 70 miles an hour, and cost $4 00,000.

Ships Pm* Vud*r th« jfvrrr WMhOilt 0*1*7



POPULAR M E C H A N 1 C S, 107

MEASURED SERVICE METERS FOR TELE
PHONE PATRONS.

Individual measured-service meter? for

telephone users are becoming quite popular
the meter being always an arbiter of peace,

ami settling all disputes in a maimer satis-

factory to both parties* Our Illustration

shows the simple apparatus which is

placed in the subscriber s station and which
registers each call ns it is made. The de-
vice works us follows:

When a connection is made* l ho sub-
scriber calling pulls a lever which throws a

busjK over the wire and notifies the operator
of the call* The call is also shown on the
face of the meter*

The record of the meter Is read sit the
end of a stated period To do this the cen-

tral office places its machine hi connection
with the subscriber's meter and the sub-
scriber is called and risked to turn a crank.
This operation takes a statement of the

The Palroti’i Instrument

number of calls since last reading on el tape

by Morse code at the central office. The
whole apparatus is completely under con-

trol of the telephone company and can be

attached without extra wiring. The main-
tenance cost, says the Western Electrician,

Is very slight and one portable statement-

taker will do the work for an entire ex-

change,
* i »

UNSINKABLE LIFE-BOATS.

An unsinknble life-boat, im sintable evert

though seriously damaged* Es the product

of a Danish inventor, and several important

features are claimed for the new craft.

This life-boat consists of a boat-shaped

pontoon of wood or iron, strongly con-

structed* and filled with kapok, a product
of plants growing in Java ami Sumatra,

said to combine the greatest floating capac-

ity with the least weight and able to sus-

tain thirty-five times its weight in water.

The kapok is contained In water-tight rush*
ions which in turn are placed in water-tight
compartments. Upon this bouyant layer is

mounted a superstructure which can be
folded down or erected. This Is surrounded
by a fender filled with kapok in water-
tight cushions, [n extending the boat, cross

Unsinkable Ufeboftt Extended for
Use

beams are lifted in and the oars are re-

leased, an oval shaped thwart with cross-

thwarts slides Into position, and stanchions
and other parts drop into their places auto-
matically, making a reliable bout contain-

ing bread and water-tanks.

Exhaustive tests have been made of the
E ii g]chardt unsltikable life-boat* as It is

called, and it has stood successfully every
one. It is compact for carrying on
vessels, where space occupied is an import-
ant consideration, and if a ship were to

sink suddenly these boats would only need
be cut from their lashings and would be

The Boat Folded,

found floating after such disaster, still fit

for use and easily accessible by those in

danger of perishing. The bout? can. more-
over, he readily transported to any part of

a ship and Launched without davits.

The ordinary lifeboats take up eo much
deck space that it Is impossible to carry

enough for passengers and crew, and as a

consequence the boats are apt to be over*

crowded and swamped.
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CONSTRUCTING A TALL STEEL SMOKE- STEEL TIRES AND SPRING WHEELS FOR
STACK. AUTOMOBILES.

Id our Illustration is shown an exciting

stage in the construction of a tall steel stack

—the erection of the last section. This

The Critical Moment.

stack is on the power house of the Font! tin

lno-Oshkosh Interurban Railway and is 140

feet high and eight feet in diameter. The
brick stack near it is 120 feet high and seven
feet in diameter.

The solution of punctured rubber auto-

mobile tires is announced by an invention

which replaces rubber tires with steel, and
provides the same resiliency by means of
coil springs at the hub.

The hubs of the new wheels are made of

cast steel with hickory spokes and white
oak felloes. The inner bub has a wide pro-

jecting flange which runs into the outer hub
and is held in place by a screwed steel ring,

this makes a miming fit to the metal flange

and prevents all side thrust. Fastened to

the outer hub are six square bolts the

threaded ends of which, with their nuts, hold

steel saddles in position, On the outer side

of the spokes these saddles carry two spiral

springs whose opposite ends are fastened

to the inner hub. The springs are held at

both ends by lugs and if a spring breaks

the nuts may be taken off and the spring

readily replaced, the cost of a new spring

being about 15 cents. Steel tires are very

durable and economical, hut make consider-

able noise. Wheels may be equipped in-

stead with channel iron in which is laid

<54-Inch hydraulic packing. Such a tire is

Hub Springs Replacing Rubber
Tires*

noiseless, has great adhesion and the cost
is less than that of solid rubber, The Ann
making these wheels guarantees them to be
as resilient as any wheel with a pneumatic
tiro. If the new wheels stand the test of

time and use, automobillng will be relieved
of a few of its difficulties,— —
The number of telegrams sent daily

throughout the world reaches the enor-
mous total of 14,000,000, not including 3tl,-

000 cable messages, according to George
Johnson* official Canadian statistician.
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PORTABLE WATER DISTILLING PLANTS*

The most important requirement for pre-

serving the health of the human body is a

sufficient supply of pure water for drinking

and cooking purposes. Especially Is this

true In arid regions or in low swamp coun-

try where one is apt to drink death with a

cup of such water as is obtainable there*

Often in these places large gangs of men
are employed, the lalior of every one of

whom is Indispensable. This is the field

into which flic invention shown in our illus-

tration will enter and he found most wel-

come.

discharged from the separator of the first

vessel Into tubes of the second, owing to the

difference in pressure in the two vessels or

effects. The steam from this last effect,

a tong with the drip-water from the second
shell, passes direct to the condenser, and is

discharged ns pure distilled water. If the

local water is unfit for boiler feed purposes
the drip-water—or M boiler steam condensed”

—from the first shell after passing through

the feed heater, discharges into the hoiler-

feed tank, and is pumped back into the

boiler. If fit for boiler- feed purposes the

drip from the first shell is used for heating
In the second shell and goes to further lu-

Produc«B 65 Gallons of Pure Distilled Water Per Ifour

Tliis plant will convert undrinkable brine
or uny other impure water into the heal th-

riving 5 u Eel at a rate of 65 gallons pure

product per hour, not including the con-

densed "boiler steam" or "drip'
1 from first

shell.

The apparatus while working requires

very little attention. The process Is much
ns follows

:

The impure feed-water (drawn from the

condensed overflow) is pumped through a

feed -lieu ter, and is heated by the drip water
from shell of first vessel, on its way to the

latter, where it passes through a series of

tubes exposed on the outside to steam from
the boiler. The steam rising from the im-

pure water passes from the separator to the

second shell where it heals the Impure wa-

ter contained in the tubes of the second ves-

sel—this impure water being continuously

crease the quantity of distilled water,

The steam holler, which is of the port-

al ilc,
H loco-tubular” type. Is suitable for a

working pressure of 80 to 1 00 pounds per
square inch. The lire bos is extra large,

suitable for burning wood, which would
be, in many localities, the only fuel avail-

able* or at any rate, the most convenient
fuel.

This type of distiller is made in three

sizes— 2S, 47 and 65 gallons of pure dis-

tilled water per hour. It Is securely

mounted ou a strong carriage, constructed

of light steel framing ami suitable for an-

imal haulage. Page’s Weekly, Lomlou, says

the type was especially designed for the
use of prospecting and exploring parties*

temporary hospitals, and for visiting and
supplying fresh wafer to small mining sta-

tions.
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Wonderful Instrument Which Predicts Tides

Built 1iy the Oovet-nmcRtp It Perform* Calculations of the
Most Intricate Nature with Accuracy and Despatch

The Secretary of the Navy desires to or-

der u battleship Into a certain harbor on our
coast, at a particular hour some day nest
week, The harlor is entered only by cross-

ing a bar at its mouth where the water is

none too deep. He wants to know liow

many fathoms of water will be on tlmt bar
at the time the ship will cross It,

There Ip a machine that can tell him in n

few minutes, and whose eulcuUitioiiH arc
absolutely accurate.

There is being built in the instrument
shop of the Coast and Geodetic Survey
Building in Washington a most lutrEcnte and
wonderful mnoUne, something that will ap-

pourh "thinking mev-lmn isn 1
P3

nearer than
any other apparatus owned by the Govern-
ment, This wonder is a tide-predicting ma-
chine* and Is a great iinprovemcut—made by
Mr. E, G. Fischer, chief of the instrument
divide) i of the survey—on the original one
now in use for this purpose. It already dis-

plays a wilderness of wheels, slides, cranks,

pin;?, chains, etc,; is composed of brass Him
framework), and weighs several hundred
pounds. Before saying more about ibis it:

is best to tell something about tides.

In forecasting tides it is necessary first

to gather data upon which to work. This
Is done by observations at tidal stations mi
const, hike, river and other shores. By
long scries of observations of rise and fuJ]

of tides, weather conditions and land con-

figuration#, the action of the tides is re-

solved into fairly constant factors for each
tidal station. Long scries of such observa-

tions are necessary because tile tides are
very complex phenomena, being modified by
ail Influences acting upon the earth frnm
without, as well aa by those arising upon
the earth itself (such as winds, eartli-

ipmkos and variations of the atmospheric
pressure), by irregularities In the coast

line* by the eccentric distribution of the
land masses, and by tW varying depth of

the sea. With this data taken in connec-

tion with astronomical conditions—parti on-
t&rly of the sun and moon—it is possible to

predict the future condition of the tides.

But this involves a tedious process lit

hand -work mathematical calculations,

which, by the elimination of certain factory

governing tides and adoption of other (con

stant) ones, can be avoided, when a tide-

predicting machine la employed, The ma-

chine used by the IT. S. Coast and Geodetic
Survey has nineteen dials on its back,
which have to do with as many tidal fac-
tors; the latter arc indicated on the dials by
means of setting pointers, and when an at-

tached crank handle is turned* indicators on
five dials on the front of the machine point
out (he Information dcsEred, Of course, the
machine Is set for each tidal station, and
gives high and low water time, height and
depth of tides, etc., for dates far ahead.

All tills is done by (lie many wheels and
shafts of the machine operated by a steel
chain that runs upon the pulley at the end
of I'lich shaft, also operating simultaneously
the pointer-shafts of the front dints. This
machine docs the work of forty computers.
It costs $3,500,

The new tide-predicting machine will be
fur superior to the one described, ft wilt
have to do with thirty-nine factors of a tide
instead of nineteen, giving besides time of
high and low tidies and their depth and
height, ibe state of the tide at any hour. In
addition to increased advantage in the
sight-reading dials the new machine will
plot the tidal curves on paper, and In time
it Is possible that added mechanism will au-
tomatically turn out printed tidal Informa-
ts on. As above mentioned the tide- predict-
ing machine is operated by means of a
crank—hand power. The new machine
will be nin by dock-work. The chain and
pulley feature will he much the same In

both the mechanical predictors.

It is rather a wonderful machine which
takes facts stud figures on its back and dis-

plays the solved problems on Us front faces.

The new mechanical wonder will do more.
It will accomplish several things at one
time- curry on two summations—mm of
which, at any lust ant* will denote the height
of the tide or surface of the water, while
the other will determine the time of high
or low water and trace tidal curves. lit

other words* by looking at the face of the
machine at any particular time the true
height of the tide can be read off at once
and times of high and low water will be
given as they occur. The tracing of tbe
1 1da 1 curves while the predictions are going
on will be a valuable feature of the ma-
chine- s work, for if any peculiarities or \m-

certainties are involved In the tide the rec-

ord can be consulted*
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Ore Unloaded Automatically

Big Clam-Shell Buckets Unload Ten Tons at a Single
Operdtion«>M&he Big Reduction in Cost of

Handling Ore

plants of Pennsylvania, wa a ex-
artly four and one-half hours—

a

mlo of 1,G13 tong unloaded per
hour,

I he “A, B. Wohriti” 1m, however,
especially adapted in construction
to the use of the ore miloader, and
MLieh speedy liand ling as that men-
tioned could hardly be maintained
with a vessel of different construc-
tion., The hold of this vessel is

hopper-shaped, that is, with slants

ing sides, so that the ore to the
hist ton by the force of gravity is

always so disposed within the hold
that the clam-shell buckets can
readily handle it

For many years inventors, en-
gineer* and experts strove to de-
vise a means by which ore which
was conveyed From die mines and
loaded on flic vessel in a minimum

Clam-Sh«ll Bucket Open
A few years ago had that mon-

strous fresh-water vessel, the ^Au-
gustus n, W olein/* been in exist-
ence ami landed at any lake port
with a full cargo of bulk material,
it would have required a period of
time to unload the vessel entirely
diRproportionafe to the admirable
mechanical equipment of that Great
Lakes' pride. For the cubical ca-
pacity of the “A. B, Waivin' " is

about 600,000 cubic feet, equal to
401,000 bushels of grain or 13,500
ton* of coal.

The “A. B. WoIvin” is almost au-
tomatic In every feature and yet
the ponderous new1 machine which
unloaded her cargo at Cuimcaut,
Ohio, a short time ago is even more
wonderful than the new ship. From
the moment at which the steel plate
sliding hatch covers, operated by
steam engines and shafting, with
whieh the big vessel Is fitted, slid hack so
that the queer clam-shell bucket of the auto-
matic ore un loader might be lowered into
the bold, until the moment when the Inst
ton of a cargo of 7,35? gross tons of iron
ore was transferred to the railroad curs on
shore ready to be carried to the iron-making

Bucket Closed

of time con Id be unloaded In a proportionate
time. The ore uuloader which was finally

successful was the invention of Mr. George
U. f lulctt, and while others had previously
worked along the same linos a a those he
persisted in, they finally abandoned the idea
whieh he brought to a triumphant, success.
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Thfl BucHftt L,e^ With Bucket Open and Ready to be Lowered into
Vessel's Hold

How the Bucket is Lowered into the Hold-Showing the Operation of
the WalKlng-Beem
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The first ore unloader of this kind was
installed (,n l the1 (looks of fbe United States

Stool CorponitkiJi at Coiuieaut, Ohio. A foun-

dation trestle* which is mounted upon
wheels,, may ho moved bodily along die

dock to any point mini reel. Its forward

end travels can rails which are at the

water’s edge of the dock. A heavy walk-
ing-beam supported on a movable trolley

moves backward and forward on the par-

allel girders of this foundation span and

at right angles to the dock. To the end of

tills walking-beam, which is designed to

extend over the vessel In he unloaded, is

a depending leg to which is attached flic

elan) -shell bucket which unloads the ore,

and which is always kept in a vertical posh

t ion by the parallel motion.

According us the hack end of this walk-

Th« Clam*Sh»ll Bucket Scooping its

Load in the Hold of the 11AugustU*
B, Wolvln tJ-Showin^ Hopper*

Shaped Hold

lug-beam is pulled down or released* so 3s

tin1 front end raised or lowered, thus raising

and lowering the bucket-leg in and out of

the batches of the vessel. The bucket-leg

can, of course, be lowered into any hatch
of the vessel and the bucket can be rotated

in a complete circle. The operator who con-

trols all the operations of the bucket Is sta-

tioned in the mast or leg just over the big

clam-shell.

The bucket is carried back and forth,

along I he girders of the foundation, out

over the boat for a load, nr back again to

deposit it in the empty cars. Large hy-

draulic cylinders carrying 1,000 pounds
water pressure perform all the opera t Long

of the machine, except the travel along the

dock. The clam shell bucket has a spread
of IS feet and usually descends Into the
hold of The vessel half-closed, though in

some special cases it is entered open. When
spread out below deck Sts big jaws have a

scope one would test'd ly expect, reaching

from the center nf one hatch to I he center

of the other. It can be related within the

hold, so that practically all the material to

be unloaded is within its reach.

Suppose a vessel were in port to be un-

loaded, the big machine is first moved oppo-

site a hatch and the walking-beam mid trol-

ley are run forward so that they reach out

over the boat. Hy slacking off the hoist

cables al the roar end of the walking beam
the bucket is lowered until it comes in con-

tact with the ore. After the bucket has

secured Its load it is then dosed by hy-

draulic power, not only having bored its

way into the nre but closing while em-
bedded tit it. The back end of the walking*

beam is then pulled down again, thus lifting

the front end with its load. The trolley

runs back, carrying the huge beam up the

dock to i he waiting cars, into which the ore

is discharged, nr the ore may be dumped on
stock piles at the dock.

All these operations have been under the

direct control nf the man In tin* mast, where
arc grouped all the operating levers. The
bucket curries about 10 tons of ore at each

grnlk and under the least favorable condi-

tions the machine can unload 2,000 tons per

day.
The machine, which is a heavy steel

structure, the principal members being

of plat and girder construction, stands

55 feet in height and weighs 400 tons. It

is moved along the dock from hatch to

hatch of a vessel, or from vessel to vessel

by a pair Of engines which are geared to

the wheels oil each main leg of the struct-

ure. It greatly deereases the cost of hand-

ling ore, the cost being about nine-tenths

less than with hand labor.

BELGIAN GOVERNMENT BUILDS TUR-
BINE STEAMER FOR MAIL SERVICE.

The Belgian government is building a tur-

bine steamer for I lie Dover-Gstcnd mull

service. The vessel is designed for a speed

of 23 knots and will be driven by three

Parsons turbines developing 12,000 horse-

power, The Marconi system of wireless

telegraphy will be installed and will be at

the service of the traveling public as well

as for official use. The dimensions of the

vessel are: Length over ail, 35? feet;

length between perpendiculars, 344 feet;

beam, 4fi feet; depth from promenade deck
to keel, 23Yi feet; draught, 9% feet.
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Under-Water Armor for Battleships

Protection Against Submarine AttacKs A Momentous Problem

Submarine weapons of destruction to-

gether with accurate long-range gunfire

are rapidly dispelling the fond conviction

that battleships need no protection below
the water

l

Sup, the water itself being their

best safeguard. Id the present war be-

tween Russia and -la pan it has? been ob-

served with a marked uneushiess that the

-Japanese seriously injured several of tin'

Russian vessels at or below the waterline

in long-range firing, The fact is signifi-

cant. In the great game of nations it is

impossible that warships ran long retain ft

single vulnerable point with any degree of

safety. Someone will find a means of

striking at that spot and striking hat'd. Al-

ready range-finders of a reliable character

are making gunfire effective just below
the armor plating.

There are many instances where the 1111

armored bottom of the vessel may bo ex-

posed. A vessel having six foot of anurir

holt extend in g below the water would be

exposed at the unannored portion of the

bottom by a very small angle of inolina-

flon in still water, if her stores, am muni-

tion or coals were expended. Rolling and

pitching or even a seaway of moderate

rise and fall may servo to expose her, Sir

William White In the Naval Annual de-

clare * that it would be folly to regard tlm

iinarmored portions of tile bottoms of ships

ns safe from all attack of gunfire. If it is

folly now when there Is no gun in exist-

ence which can send a projectile any dis-

tance under water before it ricochets and
goes bounding along the surface with its

force expended, how much will that dan-
ger be increased if ever the need expressed

not long since by a noted admiral be filled:

"We want howitzers tiring shell at an ele-

vated trajectory, which will explode at a

given depth beneath the water."

The dangers from gunfire below water-

line are, of course, slight when compared
with the dangers from under- water at-

tacks by torpedoes, and it is protection of

the sill imerged parts of the vessel from
these attacks that is now claiming the most
serious attention.

fbinflre is less effective against sub-

marines than it is against battleships
below waterline. It may carry away the

submarined periscope so that observations

can no longer be made from the little

craft, but it cannot damage the bOEit’s

power of maneuvering under water. In an
essay Commander Murray F. Seuter of

the English navy points? out Just what war
vessels have to fear from under-water de-

structive forces and relates some of the

methods of protecting the vessel from these

forces.

BattlasHip tn Dry DoctE. Showing
Mull

The defects of present submarines are
low speed, small radius of action, limited

range of vision and enervating effect on
crows, Suit with all these defects they are

the greatest menace to the war vessel,

’When the submarine must conic to the sur-

face to take hearings, rapid gunfire from a
battleship would soon destroy it, but the

submarines now In use do not come to the

surface. The torpedo boat destroyer is at a

ills ad vantage against the submarine because
it offers a large target both to under-water
and surface vessels and is soon put out of

action by gunfire and the crew are unpro-
tected The method of dealing with the
submarine most commonly used is to at-

tach a spur of gun-cotton charge to the

quarter of a destroyer, which chases the
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Submarine Boats, the Greatest Foes, Maneav«rin^ Before
the Kin^ at Porlimouthi England

submarine as soon ns it is sighted. The
spar is swung out el ml when over the sub-
marine it is detonated. This method is only
elfeet uni when the submarine is seen. En-
tanglements by nets or hawsers; Injury from
a gun-cotton charge; exhaustion of electric

batteries; defects to internal mechanism;
defects to external gear of diving rudders;
bad fumes, producing the collapse of the
crew; or a porpoise- like rise and dive to

obtain bearings when the periscope has been
shot away, these are named as causes for

the submarine rising to the surface where
it is possible to Injure her.

Protection against torpedo attack has be-

come an Important consideration in the
construction of the war vessel. Numerous
methods have been tried to render the ves-

sel proof against a torpedo explosion sev-

erat feet below the waterline. The British

navy now lias a 3,00Q-ynrd torpedo; the

Austrian Government bare been experi-

menting with one having a 3,800-yard

range. The torpedo has become the most
deadly weapon of warfare. The strongest

searchlights have a range of about 2,000

yards; a destroyer 1.800 or even 1,000 yards
outside this range has the best of the
chances for discharging its torpedo. Com-
mander Senior declares that “rigid armor

plates, with many butting joints and armor
holts, are no defense against the shattering
effect of a torpedo,'* M ing bulkheads, that
is, armored inner bottoms fitted a few
feet inside the outer skins, which are of
thin steel plating, have been tried on some
of the modem war vessels, notably the
,4
CesarevltcIi,” seriously damaged in a Jap-
anese attack on Port Arthur, but this pro-
tection is decried because of the danger of
water-logging of spaces outside the armor
protection, but inside the ship, resulting in
serious heeling of the vessel, or, possibly,
in absolute instability,

Recently the old British battleship -Belle-
isle” was sunk in Portsmouth harbor by the
explosion of a torpedo under her hull, and
so disastrous was the effect of the explosion
that it took a month to get the vessel
afloat again, although she was only in shal-
low water. The object of the torpedo ex-
periment was to ascertain whether cellulose
material made of corn pith could be relied
upon to prevent the inrush of water when a
ship had a big hole kuocked in her bottom.
Accordingly on "Belleisle's” hull, ten feet be-
low’ waterline, a section had been constructed
representing the double bottom of a modern
battleship, and this was packed with cellu-

lose, The “Belleisle** was towed to Farehnm
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crock, In Portsmouth harbor, and a torpedo

warhead charged with guncotton exploded

under the false bottom by officers of his

majesty's ship “Vernon” at the Portsmouth
torpedo school. Xot only was the false bot-

tom blown to pieces and the cellulose sent

high up Into the air with the volume of

water that followed the explosion, but a big

hole was also made in the ship's bottom The
Liverpool Salvage Company undertook to

raise her, but the task has been a difficult

one, owing to the soft nature of the bottom.

As find as the mud was cleared away to

enable the divers to work up the rent, the

next tide would bring more mud buck. At
length a cofferdam was constructed inside

the ship, and eight pumps, each capable of

discharging great volumes of water, were
kept at work, with the result that the old

battleship w as floated and placed in dry dock*

it was evident that she hud sustained serious

damage, for the vessel had a big list to port

as she was being lowed across the harbor,

and two pumps were discharging an immense
volume of water out of her. I* hen the dock
had been cleared of water the damaged part

of the “BelMsIeV* hull was carefully covered

up with canvas, so as to prevent unauthor-

ized persons from becoming acquainted with

the extent of her Injuries.

Water or compressed air protection are

recommended by Commander Rueter as the

best agents for minimizing the effects of an
explosion- lie says:

“All compartments should be flooded, and
subjected to a severer water pressure b?st

before launching than that now customary*
Each compartment should be tested like a

tank to resist a water pressure varying

from 40 pounds to 50 pounds on the square
inch, without undue weeping of rivets. If

the design allowed for spaces over the vital

parts being filled with water or compressed
air when in the vicinity of a coast where
danger from submarines or torpedo-boats

may be expected, the ship would then suf-

fer the minimum damage by a successful

torpedo attack* Ordinarily the compart-

ments would be left empty. The ship would
then have a higher freeboard and a higher

gun platform for fighting in the open sea.

A saving of weight might he obtained by
doing away with ammunition passages,

water-tight doors and fittings, substituting

a tank system of cellular compartments, any
one of which could be flooded easily and
rapidly, or filled with compressed air by air

compressors.

"The interior of a ship having such a tank
system should bo built in the form of an

Internal ship, quite 10 to 15 feet from
the outer skin, so that the inner skin could

not more than slightly be pierced by an ex-

plosion. The amount of the water cushion

or compressed air protection round the

sides of a ship would, of course, have to

be calculated so as to allow of a maximum
space outside the engines and magazine.

“Battleships and cruisers should be mod-
ified and split up Into cellular compart-

ments. The center of gravity of each cellular

space can be calculated from the designs,

and if several compartments on one side of

Hole Mad# at Waterline by *
Jap&neee Shell

the ship were injured and filled with water,

their opposite compensating compartments
would be brought into use, and there would
still be an ample margin of buoyancy, if

large emergency Kingston floors were fit-

ted so that abundant volumes of water
could at once be let into special compart-
ments to compensate, however large an in-

jury were made, an even keel could be
kept if the compensating compartments
were at once flooded*

f'Xo communication should be allowed
from one compartment to another, except

through manholes (not doors), which can

be closed with great rapidity from below
and on deck. If doors cannot be eliminated

there should be ns few as possible, and
nearly all communication should be from
the upper deck, for every door and hole in

a water-tight bulkhead is a grave weak-
ness. Fire mains, electric wires and steam

pipes are indiscriminately run through the
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The Formidable E«m-Stotn

bulkheads, suul are often not quite water-

tight, AH barbettes' aml similar parts of

the ship should be made more water-tight

than at present."

It Is probable that In the future the ram-

stem in battleships will be abolished. Naval

authorities argue that wore one of our

high-speed modern war vessels* while go-

ing ut a good rate, to ram another ship with

intent to sink it, the attacking vessel would
herself suffer terrible damage; that guns
would he dismounted* rivets loosened and

boilers would burst. In short, the vessel

would he totally disabled.

The ram was first fitted to vessels of the

‘’Hotspur" class, but since that time, there

have been sueli rapid changes both in speed

of warships and in projectiles that the con-

ditions are now entirely different.

BIG RAILWAY CAR-BUILDING PLANT FOR
MONTREAL.

Montreal is to have a new car plant rep-

resenting $3,000,000 capital ami with a

capacity for turning out 25 wooden ears* 15

steel cars and 15 passenger coaches a day.

The works will also have a capacity for

steel underfill lies for 25 ears f
\ day and 30

or 40 steel-truck frames. From 1.500 to

2,000 men will bo employed, with a pay roil

of from 175*000 to %125 ,000 per month* and
between 500 and GQO tons of material will

be handled per day.

DEMAND FOR EXPERT MINING
ENGINEERS.

Mining engineering offers an attractive

field to the young engineer, not only in op-

portunities to rise in his profession, but In

the financial returns. At the annual meet-

ing of the South Staffordshire (England)
Institute of Mining Engineers, the president.

Prof. Redmayne, pronounced the problem of

deep mining, one which will demand the

increasing attention of the profession. He
stated that tapered ropes arc not neces-

sary down to 5.000 feet; that compressed
air can lie used, where electric coal cutters

arc dangerous, but the compressors may
be operated by electric motors. That the

difficult problems in deep mining are heat,

ventilation and crush due to pressure. lie

said:
’1 know of no other calling, unless it be

that of a medical practitioner* which makes
so many mid great demands upon one's in-

telligence, physical endurance, and moral
strength* as that of mining engineer; for,

besides being an all-round miner, he has to

have more than an elementary acquaint-

ance of the allied sciences and their appli-

cations, and being in daily contact with
large bodies of workmen, has to learn to

fee! for them while working with them.
Indeed* he has to he possessKl In no small

degree of that estimable quality which we
name tactfulness; and few men have to be
more resourceful In dangerous emergen-
cies.*

1

< * »

ELECTRIC RAILWAY POWER FROM GAS
ENGINES.

A somewhat unique departure from es-

tablished methods in electric traction lias

recently been undertaken at Warren* J*n.

The Warren & Jamestown Street Railway
Company is equipping an alternating cur-

rent single 'phase electric railway system to

operate between Warren, Pa,* and James-

town* N. Y., for which power will be sup-

plied by gas engines operating upon na-

tural gas. The equipment now being

constructed will include two gas engines of

500-horsepower each, direct connected to

two 260 k. w, generators. Five transformer

substations will receive the high tension

current from the transmission Hue and re-

duce the voltage for use in single-phase

motors. The company lias operated a por-

tion of Us lines for three years with current

generated by a gas engine.
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AUTOMATIC DANGER SIGNAL FOR
BROKEN BRIDGES.

An automatic signal for broken bridges,

which will display the danger sign at both

sides of the structure and for enough away

r

Danger flignal for Stokem Bi-Mires.

to enable even the fastest trims to stop in

time is suggested in the Locomotive En-

gineer. The method proposed is a system
of electric wires extending along all the

principal girders and beams of the entire

structure, If any one of these is harmed
the wires would break and instantly cause
electric danger signals to show at what-
ever distance ami at such points as de-

sired.

HEAT FROM FIREPLACE WITHOUT
LIGHT.

To warm n room from a fireplace and at

the same time keep the room dark, have

a tinner construct a black sheet-iron box or

screen, as shown in the cut. The bottom

and side of the box next the fire should be

left out. Punch holes around the bottom

to admit air to the fire. Nearly as much
heat will result, and the smoke and light of

the fire will be shut in.

COMBINED MUFFLER AND WHISTLE FOR
GAS ENGINES.

A combined muffler and whistle for gas
engines is being placed on the market. The
head is not rigidly secured to the body* hut
Is held in place by a stiff coiled spring,

if an explosion occurs in the muffler the

head will he forced out of place sufficiently

to permit the excess pressure to escape

without doing uiij
r damage, and will reseat

itself, A chime whistle is placed in the

head and sounded by the pressure of the

Combined Muffler and Whistle for O»0 Ea (tinea.

exhaust, and by turning the head on its

axis a sort of butterfly valve cut out is

opened, The fieri ee can easily be attached
by anyone familiar with, the use of gasoline

motors.
*-*-*

ELECTRIC MAIL WAGONS IN PARIS.

Many of the mail wagons in Paris are

now elec trie' propelled vehicles, weighing

4.200 pounds, and carry a load of 1,100

pounds of mail. Storage batteries weighing

33lectm Car? in e^ata! servleo,

1.320 pounds furnish current sufficient to last

for a 37-mile trip. The Motor Age says the

new wagons carry twice as much mail as

the former iioiso drawn vehicles and travel

much faster.
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HOW TO PRODUCE COLORED PHOTO-
GRAPHS OF FERN LEAVES.

A correspondent In the Photo Beacon
gives the following details of how to ar-

range leaves? and produce pictures of

Nature's coloring; From my collection of

leaves, T select those combining beauty of

form with transparency, and arrange them
In designs according to taste, fixing them
with gum on very thin paper. When dry,

i wash off with a small brush and cold

water any gum that may appear on the

surface. To give the paper a rich appear-

ance and make it transparent, I coat the

back of the design with a solution—castor
Oil, methylated spirit and sulphuric 011101%

in equal proportions, 1 then press the de-

sign between two pieces of blotting-paper.

When thoroughly dry, I place it in a photo-

graphic printing frame (to which glass Es

fitted } , with the leaves uppermost On the

leaves, I place a sheet of printing-out

paper, with, of course, the sensitized side to

the leaves, close the frame and expose to

the light*

Leaves take two or three days to print

unless the sun is. strong. They should re-

main apparently overprinted. When T think

the? photograph of the design is ready. 1 take

it out of the frame and put it in a bath of

hypo for 10 or 15 minutes. This bath soon

disposes of the overprinting to which I

have referred. No toning is necessary, but

after the hypo bath the photograph must be

well washed in cold, running water for at

least au hour. No camera is required. The
first photo produced will lie a negative, A
positive may be had by using the negative

in exactly the same way as the design was
used.

HOW TO MEND CRACKED NEGATIVES.

Cracks in negatives, says a writer in

Der Amateur Photograph, in which the Shu

has not been damaged, need not be re-

paired by floating off the film, but can be

mended as follows; Over the glass side

of the negative s, mixture of one part of

turpentine and one part of Canada balsam
ts poured so that it will penetrate into the

eraok. The surplus is removed by a rag

dipped in benzine. In copying, the crack,

it is said, will he absolutely invisible. The
difficulty of handling such a negative may
be overcome by binding it to another plate

In lantern slide fashion.

* i .

i- Wt-
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Mitchellite, the New Smokeless Explosive*

Six Time* as Strong as Dynamite, but Blasts Out Rock in Any
Desired Shaped-Safe to Handle—Freezes at 45* Below

Zero-Produces No Gas*

Experiments made recently with a new
explosive known ns

J

\MRebel Site'
1

indicate

the discovery of n substance which is likely

to revolutionize one of I be most important

branches of mechanics, The tests were
mode (m November 24th and 25th at the -101-

let quarries of the Western Stone company
p

under the auspices of the directors of a

powder company, the owner of the new ex-

plosive, and the expert employed for such

tests by the stone company. Results of the

tests showed some interesting features eon-

netted with “Mltchelllte”

A number of blasts were made with diD
fevent sized charges of the new material

and it was found to be possible to loosen

the stone in any desired size of blocks ac-

cordin': to the number and position of the

holes drilled In the stone, the size and char-

acter of the cutting being completely ion-

trolled by the explosion according to the

desire of the experimenters. This is said

to be impossible with any other explosive

hitherto Invented. A tree three feet In di-

ameter was blown nut of the ground by the

explosion of one half pound of the sub-

stance, leaving a hole twenty feet deep and
twelve feet across where the tree had stood.

The explosion of “Mitchellite*' produces no
generation of noxious gases whatever and
operators are thus enabled to enter mines
or tunnels immediately after a blast bus

been fired. In using any other kind of ex-

plosive in a confined spare it is found nec-

essary to suspend operations after a blast

for from twenty-five to thirty minutes In

order to give the atmosphere a chance to

clear.

Used in cartridges “Mitchell I to 1" shows a

maximum of penetrative power with a min-

imum of recoil, A steel bullet fired out of

a rifle by menus of the substance penetrated

a steel rail one half inch in diameter; an-

other was forced entirely through a tree

three feet thick and eighteen inches into

another placed next to it.

The new explosive resembles coral in ap-

pearance, being white and pink in color.

It is considerably Lighter than dynamite.

In the crude state it appears in lumps but

in use it is in granulated form somewhat
coarser than granulated sugar. It can be

tired only by an electric spark with a per-

cussion cap and is thus perfectly safe to

ha tulle. When Ignited it burns slowly like

red fire. It freezes at a temperature of 45

degrees below zero Fahrenheit. (Dynamite
and nitro glycerine freeze at 40 degrees

above zero Fahrenheit.) Its use, therefore,

oh via ten the necessity and danger of thaw-
ing nut the explosive In case of freezing.

Jt can be exploded in water as well as dry.

Holes in 1*2 inch Steel Plat®, mad«
by Bullet# Fired by “MltcHellite**

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

Owing to the destructive effect of the use
of dynamite in macerating the underlying
strata and thus rendering it useless for fu-

ture blasting the stone company has aban-
doned its use, preferring ordinary gunpow-
der. This objection does not obtain in the
use of “Mitch el lite," the underlying strata

being practically unaffected. At the conclu-
sion of the experiments made at the quarry
flic company’s expert stated that the tests

were perfectly satisfactory and that, lu his

opinion, there was u fortune iu the new ex-

plosive.

The substance is named after Hs inventor,

a Mr, Mitchell. It was first produced about
a year ago and is already on the market at
a retail price of twelve cents a pound (four
cents cheaper than dynamite.) Analysis
failed to fully determine the composition of
the material and the secret remains with
the inventor,
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Novel Double DecK StreetCar* *

This Car Will Seat 48 Peopl# on the Upper DecK.

Aii optin summor car, placed on top of ji

standard closed street ear. Is the latest

typo of double-deckers, Such cars are In

use hi Minneapolis. 'Hie open car portion

is thus really u street enr without wheels.

The upper deck is miehrd by spiral stair-

ways place'll at each end of the closed car,

'n the winter the upper, nr open ear, is re-

moved mid the ordinary closed ear is left.

The Street Railway Journal says:

‘Tins car will seat 48 people on the

upper deck, in addition to the capacity he1

low of 51 sented and 65 standing. This is

a remarkable achievement for a 45- foot ear.

The entire weight of the car and equip in Pitt

is only about 26 Inns.

SELLING SUBMARINES TO BELLIG-
ERENTS.

It Is common knowledge that several pri-

vate shipyards in this country have ac-

cepted and fulfilled large contracts for sub-

marine boats for both Japan and Russia,

This has brought up the question as to

whether such contracts arc a breach of neu-

trality on the part of the government of the

United States. In this regard ;i reliable

authority on internal iuiuil law says:

*Tt is fully recognized that a vessel com-

pletely armed and in every respect fitted,

the moment Ii receives its crew, to act as a

man-of-war, is el proper subject of com-
merce, There is nothing tn prevent its neu-

tral possessor from selling it and under
biking to deliver it in the neutral port or

in that of the purchaser, subject to the

right of the belligerent to seize it as con-

traband if he meets it on the high seas or

within his enemy’s waters. 'There is noth-

ing,’ says Air. Justice .Story, delivering the

opinion of the United States Supreme Court
In the case of Snntisghuu Trinidad, rin the

law of nations that forbids our citizens from
sending tinned vessels as well as munitions
of war to foreign ports for sale. It is a

commercial adventure which no nation is

bound to prohibit.’ If the neutral may sell

his vessel when built, ho mfly build it to

order, and it must be permissible, as be-

tween the belligerent and the neutral state,

to give the order which It is permissible to

execute, ft would appear, therefore, argu-

ing front general principles alone, that a

vessel of war may be built, armed and fur
nislieti with m minimum navigating crow,
and that in this state, provided it has not
received a commission, it may clear from a
neutral harbor on a confessed voyage to u

belligerent port without any infraction of
neutrality having been committed.' 5

This is the view repeated In sense by sev-

eral other authorities. Since the Civil War
armed ships, constructed in this country and
supplied to foreign countries while in a
state of belligerency, have been a common
incident of our industrial condition and one
to which no exception has been officially

taken by any country.
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Where Millions of Dollars are Made.

The Great Press Room at the Bureau of In^ravin^ and Printing,
Washington, D. C-

The heavy silver anil gleaming gold an-

nually converted 1 nto the coin of the realm

at the government minis, represent but a

fraction of the total value in currency, rev-

enue a tut postage stumps?, nobs, bonds and
other securities which during the year go

through the presses of that lev ini him insti-

tution, the government printing office. Into

the numerous buildings, warehouses and of-

fices required to accommodate the Bureau of

Printing mul Engraving every weekday
morning troop thousands of employes, men
and women, voting, mid die-aged, old and

aged, people of every degree, character and

type up io the iininber of 3,631, Here they

grind out the reports of committees, execu-

tives, departments, consuls. In short all the

credentials a great nation presents to the

people whose money it expends. Here some-

times, when the stress of national affairs de-

mands it. will be found another gigantic

force toiling away the still hours of the

night.

Last year there was appropriated for the

use of tlio Bureau, $6,000,000, and now the

government is preparing to expend a quarter
uf a million in enlarging an institution that

already includes large stables where are
carefully sheltered and cured for the horses

used in connection with the printing estab-

lishment, printing papers warehouse, whence
are issued daily thousands of reams of pa-

per and where is stored with jealous cure
the paper upon which United States cur-

rency is printed and no paper Is given out
of this warehouse without a certified order;

Mutters' warehouse, where are stored the

supplies required in the bindery; a huge
foundry, where is plated hundreds of thou-

sands of quarto and octavo pages, am3 huge
vaults for ihe storing of such plates as arc
for preservation. These usually include re-

ports of scientific and educational nature,

such reports as are apt to l>e called for a

second time. Many plates are remet ted af-

ter the required number of copies have been
printed from them. The vaults have a ca-

pacity for upwards of 4,000,000 plates.

Of all the people employed! i n the gov-

ernment printing offices 2,920 are at work
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Counting Currency.

making United States notes, bonds. Internal

revenue stamps, postage stamps, custom
stumps, etc. Natura IJy the product of such

employes is watched and safeguarded by
every means possible. All the printing is

done on old- fashioned hand presses, each of

which requires two operatives. Currency is

printed on sheets each of which contain four

or live hills, while postage stamps are struck

off in sheets of four hundred. The Bureau
lias many unique machines that almost
think. One of these is the wonderful geo-

metrical lathe which makes the intricate de-

signs on the buck of bunk notes and an-

other is a numbering machine which auto-

£ngrtvl&| Poitfttf* Stamps*

matically .numbers currency from i to

1,000,000,000. The operations of the Bureau
are surrounded with every precaution and
the newly made money is counted fifty-four

times during its transit through the insti-

tution*

In 1902 new designs for both the hacks

find faces for notes of the denominations

of five, ten, fifteen, twenty, fifty anil one

hundred were engraved and this required

that a gigantic force l>c kept busy day and
night* On regular time $2,704,491 .6S arc

paid out annually hi salaries to the printing

office employes. Much of the printed matter
is now regarded as so much unnecessary ex-

pense and, probably, its volume will soon be

greatly reduced.

\ large reserve of Pulled States notes and
silver certificates is always kept in the

Treasury vaults* Officials are always glad

to see this reserve Increase, as it gives the

certificates time to become well seasoned

and adds to tlieir appearance and wearing

qualities.

HEAT WITHOUT FUEL.

A colored man of St, Joseph, Mo., has In-

vented an apparatus which he believes will

in time do away with combustion for all

purposes, except, possibly, foundry furnaces

or similar cases where great heat is re-

quired.

Friction is the agency which the Inventor

proposes to use for producing heat, and he
hr is builf ; i winking model about three feet

In length to demonstrate bis idea. It con-

sists of a steel tube stirrounded by a jacket

and inside of the tube a wooden roller cut

into four triangular sections and arranged

about a steel shaft. The wooden roller is

five inches In diameter and the inside of the

tube in which it runs is six inches in diam-
eter. The water chamber outside of the

tube 3s ten Inches in diameter* leaving four

inches in the water chamber,— * >

WATCH INSPECTION FOR BIG RAILWAY
SYSTEMS.

The duties of a traveling watch inspector

for a big railway system are much more
arduous than one might imagine. One sys-

tem pays $18,000 per year for this purpose
only* It takes the assistant inspector two
years to visit all the inspection points on

the lines and each test of a watch lasts 72

hours. If it varies sis seconds in that time,

it is rejected*
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PRIVATE ELECTRIC EIRE APPARATUS.

Mirny property owners in the business 1 1 i*s

-

ti'ietg of largo b-Li ii-w ore taking warning
from the Baltimore anil Uni Toronto llres

and installing private lire protection appa-

ratus. The Baltimore Eire Department ad-

mits that many biiildliigs on the immediate

margin of the devastated tract were saved

only by the effective wank of private ap-

paratus, These buildings were supplied

apparatus in Haitimore were valued at $5,-

000,000, amt at Toronto the savins from
private protection was similar in extent.

The advantage in Unit the apparatus i±i

on the ground in position ami ready for ac-

tion, whereas a Urc is usually well under
wa.v before the city tire companies Oim a 1"

rive, arrange tlieir lusc lines and make nec-

essary couplings iiUi ] connections, A drench-

M ig of the entire T

>

1

1

i t c I

i

1

1

yr is then often re-

quired. while a comparatively small amount

KleetHe Fire FrotpeUdm Atpnmtuft Always Heady.

with either stand pipes or pumps connected
with wet-pipe interior sprinklers and dry-
pipe sprinklers for protection from outside

tires, storage tanks holding from 1,500 to

15,000 gallops being placed on the roofs,

besides saving the buildings in which they

were located these equipments stopped the

advance of the tire, and undoubtedly many
more buildings would have been destroyed

in the absence of their efficient service. The
buildings and contents protected by private

oi water would have put out the lire hi the

first place.

A very interesting installation of private

lire protection apparatus, was recently made
In a lug Chitago department store. The up

[meat ns is nperated by e lei 1 trie power which

is always available in a city and causes the

least delay possible. The outfit consists of

a duplex pinup connected by single-reduc-

tion gearing to n water-proof electric motor.

E lse pump cylinders arc S ruches in diameter
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by 12 Inches stroke* having a theoretical ca-

pacity of 700 callous per minute at 600

1L I\ M. against 140 pounds water pressure.

The iJlustration gives a good general idea

of the pump* showing the special attach

meats and the large pressure anti vacuum
chambers required l>y insurance companies
The pump is thoroughly rust-proof in all

moving or wearing parts, insuring prompt
and smooth running when occasion arises.

The motor is shunt wound for 220 II. V. M,

at 230 volts and is enclosed, at] connections

being carried through pipes screwed into llic

frame, so that the device may lie flooded

without affecting its action. Hie Helds and
armature coils are cooled by fans on the

armature slut ft* the ventilator Intake and

outlet being visible in the photograph.

With such an apparatus hardly an emer-

gency could arise in which it cmilil not he

relied upon. The use of electric power is

more economical than steam hi that there

ig no stand-by or maintenance expense,
—

FLOATING MOTOR HOUSEBOAT OK THE
MISSISSIPPI.

Among all the queer craft that have navi

gated the Mississippi in the vicinity of St,

Louis this year, none Jins attracted more

atten lion than a houseboat which appears to

he fitted with a huge paddle wheel almost

us large again as the boat, and which is.

in fact, a paddle wheel and motor drum
comb! tied*

“Thr OrcRf Whwl is Aim ere t u Lirffe AtniH kb tfa« Boat*

This wheel is 12 feet in diameter, 5% fed
wide and its outer circumference is cov-

ered in checkerboard effect with buckets. 2

Inches deep, four rows of 32 buckets each
extending entirely around the wheel. The
boat and the wheel each floats oil its own,

keel. The wheel rests in the water nf the

center of a catamaran boat platform.
The paddle-wheel -motor-drum is open in

the center of each side and In one side has
si door through winch the motor, is

admitted. "Nig” is a pony who treads the

great wheel and causes it to revolve* thus

propelling the boat, lie is hitched In a pair

of shafts, and climbs the wheel ns a squir-

rel does in a revolving cage.

"N ig ^ is considered a character among
Mississippi rlvermeil

,
who ah know him.

The inventor of the houseboat, Charles Mar-
telL a French Canadian carpenter, believes

old wheels of river boais can be utilized in

lids manner and that such craft will ho sue

day cause the Mississippi to teem again with
traffic.

AUTOMATIC SCULPTORS.

A Berlin Inventor has succeeded 3n per-

feeding a new automatic sculptor which
copies models in every particular just like

the originals. This is the second Invention

of this nature* but the first works horizon-

tally while this works vertically. The oper-

ation of the machine is as follows: The

Status -Copyimp Machine in Operation.

operator swings down the delicately-poised

frame mi to the dummy; the pointer is hover-

ing over the model to be copied* and In-

stantly the revolving drills cut into the

lough blocks of wood or stone, shaping
them speedily as the point is moved to and
fro. According to the capacity of the ma-
chine from two to eight copies may be
made of any model in relief or Intaglio.

The largest machine can do the work of
twenty-six highly -paid craftsmen.
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i.animr the Patient Sn the Cfliiua* Stirand,

venietit way of handling helpless bodies.

The 1 1 ovice is at least unique,

The siok mail is first laced up In a stout

canvas shroud and, after this operation,

looks as though he might have been re-

moved from somo ancient Egyptian tomb.

Tim back is stiffened so then 1 is no possi-

bility of the patient's bending and the sides

are provided with strong rope handles. The
upper rings of the canvas easing are then

bent on to the raising: tackle, and the sick

man is sent up » steel chute in the twink-

ling of an eye.

INDEX TO 1904.

The index im Vol. vi., Jim nary to Decem-
ber inclusive, 1904* is now ready and will

he mailed free on request to any of our
renders who desire to bind their volume.
We have a few remaining bound volumes

<d 1904, price, express paid, $3.
— —

-

Indian kerosene oil not of as good qual-

ify as imported oil* hut, nevertheless, the
importation during the fiscal year ended
March 31, 1904, fell off 10,000,000 gallons.

Indian oil fields have been developed rap*
Idly and the oil is so cheap that it has
secured a ready marketSending the Patient UP 4 Steel CbUSttf-,

ASPHALT PAVING HEATS HORSES*
SHOES,

A horse shod with metal shoes should
not be driven rapidly on an asphalt pave-

ment. The heat produced will not only be

painful to the horse, hut may seriously in-

jure Idm. One of our subscribers recently

called to relate Ins experience in driving nit

asp] tall pavement* He was riding horse-

back In company with a friend, when tin-

two engaged in a friendly race. After they

had gone about a mile, ids friend's horse

throw n shoe, Going back to the place tin*

rider dismounted and picked up the shoe,

which was so hot il not only severely blis-

tered his hand, hut did not cool so it could

he taken lip for several minutes. At each

step tlie horse slips a little, and this con-

stant rapid sliding of the metal shoe, under

weight, upon the sand contained in the

pavement, generated, a high degree of heat

TRANSPORTING THE WOUNDED ON
GERMAN WAR VESSELS

The German navy has adopted a method
of transferring sick or wounded men from
one vessel to another or sending them
ad mre, which is claimed to he very com-
fortable for the patient and a most con-
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NEW FIRE BOAT FOR MANCHESTER
SHIP CANAL.

A new I! re lamt, Firefly,” has lietm

i fur tlu i Manchester, England* Sltfp

CmmL It Em the largest ever Imllt in Eng-

land, and cost $50,000, h fa DO feet long

y

Tli*
11
firefly. M Ffrfl n-ml Snlvnpo 8 reamer for Uae on ino

UmcIifAti-i1 Snip Cnml.

by 23 feet beam, but only draws 2 feet;

S knots; propellers, iwJn screw type.

I'wo pumps have a cd parity of 2,000

huts, n lid two salvage pumps, centrifugal

type, deliver 2,500 gallons per minute. Twit

3kHuch streams were thrown to a height
of 100 feet.

-*-*-#

THE HYDR0V0LVE. A NEW FORM OF
WATER WHEEL.

A new water when] of a rimstnictlmi eom-
> »i till] cr feulures of both (Im* overshot wheel
and the turbine has recently been patented

in several countries, 'rite important feature

nf this new wheel, which is culled (lie

hydro volvc, Hie peculiar construction

nf the buckets which carry the water
to the point of exit, where a reactionary

effect which utilizes; all the remaining force

of the water takes place as It leaves the

buckets, so 1 hat the water hi the tail Is al-

most ijniet instead of, as with many older

types of wheels and with turbines* whirl-

ing and swirling, full of unused energy!

riic coiisirih-tioii rh" the hydrovolvo is

shown in the sketch. It consists of a hor-

izontal axis, a, a clotted shrouding, b, ami a

partially closed padille box, thus forming a

circular channel bent around n central point

opening out* Tin* paddles and cells, e.

within tli lh circular channel are of peculiar

cduifstiiiillon. There arc two rows of buck-
ets, the first of which form cells with the

shrouding itself, and the second row be-

ing cells of which (lie inner rims are lower
than the outer ones, the walls of the inside

circle of buckets forming outlets for this

second row. When a pair of these upper
cells arc filled the water flows over inside

the wheel to Ihe next pair of cells and so on
through all the pairs of cells in turn to the

point of exit. This loads the rim of the

wheel to the full half of Its periphery anti

gives a very great starting power. The re-

actionary effect at the exit is caused liy the

water passing from the inside over the

outer buckets to escape,

The wheel in t]*c sketch is drawn to a

scale of 1:40 and is adapted to a fall of

7 feet 2py inches with n flow of 122.044

cubic inches per second. The dim (Mis ions

of this wheel arc as follows: diameter, 07

inches; depth. 19'
r a Incites; width* & feet 10

inches, '3 he wheel develops 54 effective

horsepower^
* »

FIRST GASOLINE ROAD ROLLER IN ENG-
LAND

The Illustration shows the first gasoline

road roller which was recently built in

England. The machine weighs 10 tons, has

a 25 -horsepower engine, which consumes

8 gallons per day, The rear wheels are

the drivers, and reverse is secured through

a double friction clutch. The cooling wa-
ter is carried in the lower tank shown, and
circulation effected by & pump.

Tb# Qua aline Road Relief
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MOTOR BOATS FOR OCEAN RACES

Motor boats for crossing the ocean in the
con tern plater] compet It loti shop hi he nearer

400 feet than 10 feet, declares Mr. W. Iv !L

Humphries, mi Englishman and a practical

motorist of wide experience* lie says:
lH

Tlie condition* of the race are that the

hoats shad he aide to travel at a speed of

at least 15 knots, shall carry alt their own
fuel, lubricating oil, and spare parts, and
shall start with at least six persons on

HOW MIRRORS ARE MADE.

Silver has Taken the Place of Mercury

The making: of modern mirrors consists

first in ridding the glass to l>e used of all

defects and then silvering. If the mirror

is to lie beveled, additional operations of

beveling and preparing the glass precede the

silvering. Nowadays silver has, to quite an
extent, taken the place of mercury in this

industry.

Where the Suv^rme *s Done
board. This rules out of the contest all

small racing craft. The normal consumption
of a petrol engine may he regarded as 1 pint

per horsepower per linin', which means that

for every 1 00 horsepower of the engine

there is consumed approximately 3P0 gab
tons per day. With a la-knot beat flu 1 pass.-

ago from Havre to New York might be ex-

pected to occupy from twelve to fifteen

days. Hence for every 100 horsepower of

the engine it will be necessary to carry

4.500 gallons of fuel, occupying approxi-

mately 723 cubic feel of space and weigh-

ing 16 tens, or more, if fuels, heavier and

less efficient than petrol ho employed. To
complete the absurdity, the Falnis-Dovcr

racer would require, to enable it to cross

the Atlantic, a hulk of petrel of greater

weight and greater displacement than the

hoar itself,

In selecting glass suitable for mirrors, the
experienced workman, by placing a piece of

black ninth behind the glass, and looking

through at an angle, quickly discovers all

defects. Even the scratches and stains must
be removed hi the making of a really good
mirror. So rate lies are removed by bolding
the glass upon an upright buffing wheel cov
eivd with felt. The stains are removed by

a device known as n “blocking machine."
t’ldesa ft is to he hoveled a glass free from
stains and scratches is ready for silvering.

For beveled mirrors, plate glass is used.

The bevel is obtained by holding the glass

against a horizontal roughing wheel, sand
and water also playing an important part

in the operation. The bevel, like the sur-

face, must also be polished. All emery wheel
is used 1o remove t lie sand and clean the

surface. Then after being held against a
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BijifloK tJiP Beveled 013*8.

horizontal grindstone. a polishing wheel

wit]
i

pumice stone is u$ed, To brighten the

gift 5

5

,
ii buffing wheel with rouge upon it

is employed.
At least three things are eta lined for silver

in place of mercury in the mating of mir-

rors, In the first place, that it reflects more

light i secondly* that mirrors can lie turned

out in less time, nml, in (lie third place, that

Hie work is made more lien Ithy for the

employes. In silvering u modern mirror*

nfter the glass lias been freed from defects

and sufficiently polished and washed, a

preparation that Will hold the silver is

poured on. Next the glass is removed to

li perfectly smooth table which Is heated

by steam. As the silver solution is poured

upon this table a goodly per cun t of it at

once begins to adhere, the remainder later

being drained off. Over the buck, shellac

Is then applied to keep mu the moisture*

In the earlier days of mirror making,

sheets of tin foil were first placed upou the

surface of the glass and pressed closely to

1 e

,

after which It was covered with qitiek-

fdlver, the quicksilver at once forming an

amalgam with the tin. Various methods arc

employed in making mirrors where quick

silver is used,
—

GAIN IN QUICKSILVER PRODUCTION IN
1903 ,

An official report says that the production

of quicksilver In the l ulled Slates during

1903 amounted to 3S.020 flasks of

pounds each, valued at $1,544,934. au in-

crease In quantity of 1.32$ flasks and in

value of $77,0SG over 1902, California and

Texas mines are the largest producers of

I lie metal.

Holding tfhft GlaiSft Lr pan the HarLzaTitqJ Smoothing' Wheels.
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Low Tide in tHe Harbor of Panama.

131

CVnfftH^T if hgjtllL :«i i'7D-

>Scen« at Low Tide In the Harbor of Panama*

In tile illustration is shown a most un-

usual scone characteristic of tho harbor of
Panama at low tide. Across tlie little isth-

mus on the Atlantic side at Colon the rniige

of tide is only one fool, Init on the Pacific

side It is 20 feet.

During low tide the ships vest on the
heneh where the loading and unloading is

carried mt quite us though tlu1 place were
never covered with deep water. Wagons
Find horses, native laborers, sailors, boxes

and Cfisks crowd the shores. High tide

finds them all removed, and the crews and
cargoes aboard the vessels ready to be

floated again upon the accommodating
deep.

NAPHTHALINE AS A SUBSTITUTE FOR
GASOLINE.

In countries not so rich as ours in nat-

ural supplies of jwtrolemn, a great deal of
experimenting is done in an effort to bud a

substitute for gasoline ns fuel in internal

combustion motors. As a result, In Franco
automobiles using alcohol ns fuel ure in

competition with those using gasoline and
in England, where alcohol is heavily taxed,

there is one car in which kerosene has
been successfully substituted.

Two French engineers, however, have
produced the best substitute yet tried, hav-

ing perfected a method of using solid fuel—

naphthaline, In this system a reservoir con-

tains the fuel which is liquefied and sprayed

into the engine cylinder and carries with It

enough air to insure proper combustion.

The one drawback to this system is that

to secure the high temperature required for

the vaporization of the solid fuel the pre-

liminary use of gasoline is Involved.

Naphthaline is an inexpensive coal tar by-

product and is familiar to every one In the

form of moth balls,

» 4»

The ordinary watch cannot be used on
submarine boats, hut a special watch, the

construct ton of which conforms with the

conditions within the underwater craft, is

necessary. These watches cost from |75 to

£100, None is manufactured in the United
States ns yet for watchmakers are loth to

invest for the first order of them.
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construction of a gas TURBINE-

ENGLISH INSTITUTE PRONOUNCES
UNFAVORABLY.

Tin1 succor of ih>' st iwiii turbine is stiin-

ulutiug builders of gas engines to perfect si

gas turbine. Such a machine in small povv-

ora would bo welcomed by tHltomubtle and
haunch owners, A 2G0- horsepower uslm tur-

bine Is being built by the stolKc i kisfurUme

Company* of BcrlUidlmHuttmdmrg. Ger-

many, to which wo hit Indebted for tin 1

particulars given beiuw:

In tills engine atmospheric air is com-
pressed to a moderate tension, say 1%
atmos. above atmospheric pressure, and
heated afterwords so sis to assume :t 2 or

2 l
,j fold volume at tin- same tension, after

which the air is allowed to expand down
again to atmospheric pressure, Tin* excess,

of work performed «iver the absorbed energy

la thus duo to the iucrense in volume re-

sulting from i ho be.fi ting.

Two sots of furldues of different design

are mounted on a common axle* One of

these serves us air compressor, while the

oilier drives the shaft by means of the

lieu ted air, .Hither set consists of Severn 1

rows of guiding vanes, fitted to tile engine

easing and of several rows of running vanes

of a corresponding design, being lilted to n

('i'lmmon rotating cone which turn a round

along with the shaft. Xow, one of these

un-blue systems sucks in the fresh air. com-

pressing it to a given tension through :t

preheater (heated with oxhnusl gases) and
driving the greater pari of it into el chamber
lined with fireproof iiintenaL The smaller

part is conveyed lumen tli the grate of a pro-

ducer where it serves to gasefy a eonven

lent fuel. The gns thus formal penetrates

into the chamber alluded to* to be burnt

there by the compressed air In suitable

burners to carbonic acid and water vapor,

while evolving large amounts of heat. These
gases next penetrate into the s.-eond turbine

system, where they are allowed to expand
ht traversing the various steps, thus yield-

ing useful work.

The process Is thus analogous to tile cycle

performed in ail combustion engines, con-

sisting of a suction, of air, that is followed

by the compress Ion of the same. the mixing
with fuel, combustion, expansion and sub-

sequent discharge. A distinguishing feat-

ure Is, however, that the mixing takes place

after compression and the combust ion at

constant pressure.

On I lie other hand the Institute of Me*
ehEimcal Engineers (England), at Its Octo-

ber session, expressed its belief that

gas turbine Is, for Urn lime being, at ah
events merhaiifcEilly impossible* 1 '

The Ebgmoev, Loudon, says islitorially;

“Tlu re is not in existence, and possibly

never can ho, a commercial gas uiibine:

and the main value of tin* discussion lies iu

its power to serve ns a guide, and prevent

the waste of money an impossible combina-
tions of meeiiamsiu. The paramount diffi-

culty lies in the circumstance that the

moving gas has to he admitted to the tur-

bine sit a temperature which would nt once
raise tlie blades to a bright red heat. As
the gas inusi eoTitaiu free oxygen the steel

blades would be "hunied" in a few hours.

It is Line that suggestions were made for

the cooling of the blades by water, hut we
must take account with centrifugal force;

and it Is very far from easy to see how
water could he used without upselling the

very delicate ha hi nee rtf the wheel* uSo

great is dm temperature difficulty that we
might utmost leave the discussion of the

questions raised hero; but even about tin-

possible engine* there are points words dis-

cussing, and It is indisputable titbit much
ingenuity has been manifested by Mr, Far-

sans and others in (eying to devise methods
of keeping the wheels cool For example,

the hot gas Jet acts ni one diameter of the

wheel while u cold-water Jet Is projected on

it at another.
flThe first condition of success Is, of

course, that gas shall be available to work
the turbine. Now, In a reciprocating en-

gine the gas is fifed in a cylinder* behind a

piston* and produces driving pressure.

Nothing of this kind can take place in the

turbine. The only conceivable turbine, we
think, driven by gas roust he one working
on the Do Laval principle, because in it a

wheel might run red hot, being us It Is, so

to speak* free Tu the open"; but. the mate-
rial has yet to he found which would endure
the centrifugal effort at the temperature.

But lot it l>e supposed that all mechanical
difficulties were overcome, and that si fire-

clay turbine were possible, actuated by gas
in the condition of a white-hot flame. What
would ho gained, and how much bettor

would the new machine be than the recip-

men ting gas engine or the steam turbine?' 1

Last year the production of asbestos In

the United Suites was 871 ton*, compared
with 1*005 tons in 1902,
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Conning Tower—Brain of tHe Battleship.

THe Courting 'Tower is the Brain of the Battleship* From this center of
intense activity communication leads to every working member of
the ship. The engines* rudder, turrets* pumps, guns, torpedoes*

all these things are directed from the Conning Tower in
time of action. Every part of the ship is made respondent to the
touch of a button* the movement of a small lever, or verbal in*
struction through a perfect system of telephone connection*

The "Autopyrophon,” a New Automatic Fire
Alarm.

Tlit* ‘Vuttopyrophon'' is :i small &ksss lube

bent in the shape of u capital V, one-ha It'

df which is ft] Ini with mercury and the

ether with some highly volatile liquid. sul-

phuric ether, for instance. The ends of the

tube are closed rind ouc of the upper parts

is surrounded by a cover of some non-heat

conducting material; both parts are titled

with an electric wire melted into the glass.

This little appnrtlis, winch measures 3.04

Inches in height. 2.1% inches in width* and
.78 inches in depth, is placed at any con-

venient point in a room, if the tempera-

ture of the room rises evenly the mercury
in the ttihe stands n t equal heights in both

ends and the apparatus is not affected, hut

should a Rrc break out and the tempera-

ture in the l'ootu lie suddenly raised the

ether above the mercury in the glass tube,

which Is improleeti i]„ evaporates* the pres-
sure i f the ;ioiierii t« d vapors uauses the mor-
on iy in sink In I he t ill it? and ri se i n the other
part eompleling tin* eld iric circuit and
cleetrh- alarms ni any and as many points
as desired are set hi met inn. The apparlus
a els for an iiidcftnhe length of time and
II is net necessary tu renew the sab*
stances.

w. IT Wright, I tiitert States Connul-Qen-
erai at .Munich* Cental uy

f
who reports this

iiiv(‘tiTmn r was present at a demonstration
in which a lire from a sinaJj pile of shav-
ings in an onltiiar.v-sixed room not til on the

apparatus in eight seconds.
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BORING HOLES IN LOG WATER MAINS,

An Eye Witness Tells Bow It Was'jDona a

Generation Ago,

In the December, 1904, issue of Popular

Mechanics appeared a description and illus-

tration of an ok! lop water main used in

New York City 107 years ago and reeently

unearthed there, Many were the surmises

ns to how the hole through the renter of

the large log had been I Hired. W. E, Dale, of

Atlanta. Gm, whose father had charge of

the plant for baring holes in the logs used

in the first waterworks system of Augusta,

Cm, scuds us some very interesting informa-

tion on tills point*

Boring the holes was accomplished ill a

Iathe-Ilke machine In which the log was made
to revolve instead of the boring tool. This

machine was in the shape of a half cylinder,

tapering to and having a gimlet pul at at its

axis on one end. At the oilier end a yoke

terminated in a shank that halted on to the

tool rod. The boring tool was some in or

IS lm long and from 3 to 4 in. in diameter.

A cutting edge extended from the biuse of

the gimlet point the entire length of the

tool, against which the wik.hI re reived and
was cut away and smoothed.

Two double flanged, 2-seetlomn! f-ast-

iron pulleys* with openings in the hub large

enough to girdle the log. rested mi a casting

having a half-circle concavity with same
radius as the pulley face and same width
!is the face; while the flanges, one of which
was toothed, prevented the pulleys from
getting out of place.

To operate, the half of each pulley was
removed, leaving one-half each on the lied

casting. A log was then rolled Into them
and the oilier halves put on and bolted to-

gather. The log was then centered and se-

cured by wedging inside the hubs; a pinion,

working the toothed flange already men-
tioned, Imparted motion to the bug. The
rear end of the tool or carrier-rod was fast-

ened to a movable frame working on guide
rails set so as to guide the tool along the
axis of the revolving log.

The operator would first start the ton] In

while standing near the end of the log, so
as to have it enter at the axis, he would
then go back and push the tool through by
shoving ou the frame running on tlic guide
rails.

The manner of coupling the wooden pipes

together when putting them down was very
simple and effectual. The couplings were

nf east iron, some 14 to 16 In. in Length,

of same calibre sis the log pipe, about % in.

thick at each end and gradually increasing

in thickness from each end to the center,

whore they were about 1 In. thick stud rein-

forced by a bead.

The logs had been counter-bored for a
short distance at each end so as to com-
pensate for the thickness of the cast-iron

coupling. In coupling together the bird log

put down would la* forced by levers or

jackscrews against the coupling until it had
become wedged sufficiently to form a water
tight joint.

The hydrants wore formed by cutting off

a piece or the boml log long enough to come
2 or 3 ft. si hove ground, its lower end con-

necting with a too coupling; top end

plugged; a hole bond into the center and a

spigot driven ill.

The pipes were all made from soft yellow

pints 12 to 16 in. diameter, and the springs

from which the water came were about
three miles from farthest end of the sys-

tem.

The logs were not peeled or otherwise

prepared, except as mentioned, before put-

ting down. This system was In use as late

as the '70V as an auxiliary to ihe more mod-
ern system.

MULTIPLYING WATER POWER.

The annexed sketch shows lmw a Gor-

man in veil lor proposes to make the most
possible use of flowing water. The plan

consists In making tin* stream operate a

series of undershot wheels simultaneously.

As 11 icso are coupled together, the total

power can he collected and transmitted tn

a shaft or oilier device.

Multivtiafl Water Power

The power of the waterfall multiplied

into the number of wheels will lie that

which drives the machinery, In the sketch

the wheels arc connected together by meahs
of a chain or belting, and one of them
transmits the power to a shaft furnished
with a flywheel.
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SHOP NOTES

PROPER METHOD OF USING SANDPAPER, A HANDY CONCRETE FORMULA.

Fig. 1

Of a piece of mahogany or clean pine

about 6%x3il inch make :i rubber shaped
ns in Fiji* l and irlno

a piece of sheet cork

on the face of the rule

hev. Fold Into three a

piece of sandpaper G

inches wide and 10

Inches long a lid place
the face of the rubber on the middle di-

vision. th^ swiTjjl side of the paper hotug
dowtiwartlsy' The rubber should be grasped
firmly; tln/eiids of the sandpaper being held

on its lyek and sides, ns in Fit?. 2, and then

I the work may
proceed. Thin
method is rec-

ommended by
Fred T. Hodg-
son In bis

New Hard-
wood Finish-
ing-

A n o t 1i e v

method of

making t h e
rubber block

is Ipv glueing a piece of robber belting to

n piece i basswood, fir n solid rubber about
fine inch thick may be used.

J’ijr- 2

SOME GOOD PAINTS FOR STACKS AND
BOILER FRONTS,

A goad paint for this purpose is aspliaitum
cut tlmvn with turpentine to the right con-

sistency* eon! tar mixed with graphite and
thinned with turpentine is good, also,

Steam pipe used for healing, says a cor-

respondent of the Engineer, shoidd not be
painted* but can lie given a I bin coat nf

Inmpbiack and linseed oil, which will greatly

Improve its looks.

There are a great many formulas and a

great many estimates for the tost of con-

crete
,
and here is another, A gentleman,

who lias bad some experience, says that

p kuI concrete ran be Juki for about *2.00

to 12.£o per yard. Cellar floors and side-

walk nit! be laid dawn, furnishing every-

thing for 12 to 14 rents per square foot

super Foundation work: One part of

cement, three parts of plain sharp sand, six

parts stone or broken brick so ns to pass a

2-in. ring, properly moistened will make a

good strong foundation,

THE BEST METHOD OF FASTENING GUY
LOGS

in setting poles, says the American Tele-

phone Journal* guy logs should be placed so

as to offer the greatest resistance to the

strain* The illustration shows the best

Ee«t Of Oajinfif

method of doing this. To the guy log, B, are

fastened two crosspieces as shown, the rod

passing through the eeuler of the log and
fastened with a nut (Fig. A), Its position

is clearly shown in the sketch*

4 »

A SIMPLE FIRE EXTINGUISHER.

A lire extinguisher easily made and ready
at nil times for instant use consists of n

gallon of water to which is added three

pounds of salt and one and < half pounds
of sal ammoniac. Dottle this liquid and
when lire breaks out pour it on*

The quantity of pure platinum produced

in tills country during 1903 was HO ounces*

valued at $2,0&0. This does not Include $fi,000

worth of platinum reported ns contained in

slhncs from copper ore from a Wyoming
mine. This Is mi increase of tfi ounces over

1902, but in 1901 the production was 1,408

minces mf refined uielal. For two years the

average price has been $13 per ounce.
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USE OF MURIATIC ACID IN COPPERING
STEEL OR IRON

A few dropR of iiiimatfc acid will make
copperas lake 3

4

1

1

14 1 of tin." metal in copper-

ing !l surface of steel or iron in lake scratch

murks, even though tilt* uiehil be oily, U
is not necessary to wait for it to dry; mere-

ly wipe off all surplus arid wltli n rug.

— +—+
DEVICE FOR CUTTING WOOD GUTTERS,

Ordinarily gutters arc rut on n rip unw
with one sMiw and by 1 inning the stock

around* The machine for making wood gar-

ters shown In the sketch is ti device of u

correspondent ^ rf Hie Wood-Workor mid by
HiMtiis of it gutters ean be cut in Just half

the usual time.

It is :i eiijublnation uf two saws, one

upright mu] one horizontal, so that the two
outs can be made nr oiir time. When 11

plank is started all that Is necessary is to

return it, repeating she operation. Each
time the stuck passes over the machine one
gutter Is made, and the operation is com
tinned until the plank is used op. the only
waste being the saw kerf and tlie comers.
The same rig can be attached to a self-

feed rip saw and riii- slock fed by power.

* « * -——

—

HOW TO CANVAS A BOARD CEILING.

When canv asing a ceiling on which to

hang paper, the strips of canvas should first

be stitched on the machine into a sheet the

size of Use ceiling, making each seam about
one-half inch, says the Master Painter, The
sheet id ton Id then hr rolled on a pole and
the outer edges lacked.

The clolh can be put im so that all the*

tacks are on tin* inside and do not show.
Jo do this unroll the cloth a foot lieyond
the first weam and have mi assist ant hold
the mil luiek out of the way* Grasp the
sesiiu In-t wen the thumb anil linger and
st retell the first strip and drive tacks one-
fourth ol

1 an Inch outside the stitches
through both thicknesses of the cloth as
lapped together to make the seam, Proceed
its this maimer with each seam in its turn
nuti! the ceiling is covered, then stretch And
Pick hell) as the othex* sides of the room.
The side of the cloth which shows will be
stretched clean and smooth and the quarter
inch between the sea 111 and the tack will let

the doth give and take as the boards shrink

or swell and thus keep the doth from sag-

ging. This method of putting on cloth is

called blind lacking. Unbleached muslin
should be used.

* »

POLISH FOR HOT METAL.

The following polish for hot metal is

highly recommended by a correspondent of
the Engineer:
Take the ash of anthracite coal from

under the grate Ijars and shake through a
fine sieve, then use kerosene tdl olid mix
into a good paste. Use any kind of cloth,

tin] uppu lids to your cylinder Heads and
rub very lend Always rub with the grain
of metal so you will not scratch it. Leave
the paste on until dry, then use ji dry cloth
and polish it to suit your taste.

+*+
TOOL BOX FOR MILLERS.

For millers or 111 any trade where such
tools m a claw hammer, tack hammer, belt

punches, spring punches, werew driver, wire
cutter and any number of other small tools

nrf= in constant demand the tool 3*ox shown
hr the sketch is especially lmntly, ns the full

Hand/ ^POl Br>j

01 siBt of tools ouri be carried from place to
place or from one part of the plant to
Another, saving delay and trouble. The box
should He from 2% to 3 ft. long by 8 in.

wide at the tup. says the American Miller*
The sketch explains the construction.



F OPUL A El M E C H A $ 1 C S. 137

ECONOMICAL METHOD OF GETTING OP
STEAM IN AN EXTRA BOILER.

FIRST THING TO DO Iff CASE OF ACCI-
DENT,

Start up an extra l*»Uer a couple of

limes n week for ii few hours only jutnr-

ally won Id consume a gruad quantity of coni

to get up steam from cold water, A corre-

spondent of Power who faced thin difficulty

teJIw how lie per hround it pud had a supply

of hot witter ready for emergencies also, ho
way s :

“I put a tee ou the lilow -off pipe and took
(i branch to the suction of my hoiler

pump, iiml before starting up would rd r-

fiitute that water in the holler through my
feed water heater Into the front head of

the boiler nml hack again for a limit an hour,

thus wanning the water up with the ex-

haust steam from the engines. This also

prevented sudden strains rm the holler, due

to getting steam up quickly from cold

water.”

HOW TO SLING A BARREL.

It Is sometime#* necessary la shop a bar-

rel containing small castings and liquids and
with hath heads on ii Is an easy job* says

the American Machinist, hut with otic head

Keep cool. Summon u surgeon at once,

Scud u written messy ge, describing the acci-

dent siud injury, if possible, in order that

the surgeon may know wlmt instruments

n ml remedies to bring.

Remove the patient to a quiet, airy place,

where the temperature is comfortable* but

never to an engine room, mid keep by-

stander* id a distance* I la mile the patient

quietly and gently.

Arrange the injured person's body hi a
comfortable position; Injuries to the head
require that the head he raised higher than
the hsvel of the body: when practical* lay the

patient on his back with the limbs straight-

(-ned out in their usual uni oral position,

Unless the head be injured, have the head

on the same level as the body. Loosen the

collar, waistband and belts, if the patient

should be faint have Ins head rather lower

than hts feet* If the arm or leg be injured,

if may be slightly raised and laid on a

cushion or pillow,

Mutch carefully* If unconscious*

If vomiting occurs, turn I he palienfs

body mi one side with t lie head low* so that

opt* the average workman handles it very

awkwardly and uses a great deal of rope

in lashing it. Our sketch shows how It may
be done with uti ordinary sling and hi lh+ b

simplest mMiner possible.

the matter vomited may not go into the
l Lings.

if n wound la- discovered in a purl cov-

ered by ilte clothing* out the clothing in the

seam. Only remove sufficient clothing to
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mix-over and Inspect the wound. In ease of
burns, pour lukewarm water containing a
little baking soda over the clothing before
attempting to remove it. Ail wounds should
be covered and dressed as quickly as possi-
ble. If a severe bleeding should occur, see
that this is stopped, Ef possible, before the
wound is finally dressed. Do not touch the
wounds with the hands either during ex-
amination or while applying dressings, un-
less they have been previously made surgi-
cally clean. After dressing a wound, do no
more to the patient unless necessary to re-

store him to consciousness or relieve faint-

ness.

If suffering from shock, place him In a
com ffinable position and await the arrival

of the surgeon,

+-*"•

CLEANING CLOGGED PIPES.

The device shown In the sketch Is a tool

used by a correspondent of Domestic Engl-
ncoring for cleaning pipes which have be-

come clogged by a deposit of mud.
The tool Is made up of a solid bolt of

iron, with a conical-shaped head, Aj the

point being moderately sharp for driving
with a mullet. Washers, B

t
of not more

than 2^1 inches diameter are slipped over
the bolt and kept in position by sleeves (D)
cut from gas pipe slightly larger than the
shank of the bolt. Not less Ilian four boles
should be bored in each washer, as at F. to

lot the water pass and carry out the mini
cut loose Iiy the cleaner.

If the Joints are properly made up the %-
Inch pipe Is best, as it does not weigh as
much as the 1-iueli and two nr three men
can handle more feet when cleaning. Bolt
A should tie about 2 Inches between head
and the coupling- this enables one to ham-
mer loose if tho cleaner should become
fastened.

To operate, take the tool and Insert at

the discharge end fit' the pipe. First con-

nect on length of pipe, shove ami pull mi
til. this length gets loo short, then add an-
other, and so on up to the limit of your
power. With four men over 300 foot in a

stretch can be cleaned. Then draw out
your cleaner, measure along your pipe line
to point it reached, dig out two or three
lengths, cut the coupling nearest the dis-
charge, raise the pipe gradually until the
free end is above the trench, add n length
so as to carry the water away from your
pH; then start and work your cleaner as at
first, and repeat until the entire line is

clean, Bear in mind that each time you
cut your pipe the water must be cut off
imLil you nre ready to start the cleaner

;

never attempt to use It until the water Is

flowing.

»

» ~

repair for a cut journal.

lor a Hut brass hi a locomotive that has
tad the axle the following method of treat-
ment is recommended by one of our read-
ers. Harry A. Trad*ham, foreman of the
t amain Eastern By. shops at Gibson, X. B,

(

Canada, He says;
Remove the brass and tin it all over the

wearing surface and then drop little daubs
of solder all over the tinned surface. This
"'ill he found a sure cure for a badly cut
journal.

SETTING POLES IN SOFT GROUND.

An excellent method of setting poles In

soft ground without sinking them in Is given
by tho American Telephone Journal, It

says:

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

Hitting1 Palo* is Soft UTounr,r

sand, and four parts stone. To the bottom
of the pole a pintform should be attached,
ns shown in the figure. This eliminates all

possibilities of the pole sinking and at the
same time the use of the concrete secures a

foundation which has a great amount of
stability.,
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SOME PIPE PROBLEMS SOLVED.

The following kink*, wliltrh may be of

practical benefit to other workmen, were
given by T. F. McMwekln in the Engineer;

Fig, 1 represents n difficult job of pipe-

fitting recently done on some boilers in

slnhed in New York. The boilers were
divided into two sections or butteries, one
section being pinceil in n vault or lire- room
directly under the sidewalk, and contained
two boilers, one placed on the right of the

building. Tin 1 boiler on the left had just

been installed and the steam mt off from
that side of the building, the main being
kept hot from the boiler oik the right, which
made it necessary to make connections

after 12 o'clock Saturday night.

The mains were 4 inches in diameter and

carried cast-iron fillings, the openings be-

tween the two tees being only 1 fJ inches

apart, as shown. In this instance we had
to put III a 4- inch valve, the 4-liieli flanges

and the necessary nipples. All kinds of

130

short nipples were tried and discarded. The
piece containing the valve was inside up on
the floor several times, but without success,

because both pipes were immovable and
etudd not be sprung 1-16 of an Inch, The
valve measured 7 inches, the flanges 2

inches, and the three nipples inches.
Finally we made up the two halves on the
floor, and by means of a crowbar and sev-

eral block* of wood we managed to force

them into place.

Fig. 2 represents a supporting column for

earrylng a steam main between two hot-

houses. The distance between the two
houses was 15 feet. The column or stand is

composed of pipe and fittings and an ordi-

nary pipe-hanger. The main is 5-Inch pipe,

f ii order to render the column secure, a

hole 2 feet deep was dug and n foundation
built by first imbedding broken stone in

cement, and laying on this brick in cement.

After placing the flange, the whole was cov-

ered with cement, which was heaped up
<*ono shaped around the 2-inch pipe as

shown.

An improvised pipe-lianger Is shown in

Fig, 3, This 5s made by beating and head-
ing a piece of 34-Inch wrought iron or steel

about !> feet long to fit over the I-betim and
bending the lower end to receive the pipe.

This is a simple and very good hanger for

temporary use,

** >

CEMENT FOR CLOSING LEAKS IK IRON
PIPE.

The following formula is good for this

purpose, but must be used as soon as mixed
and rammed tightly into the Joint or leak:

Five JTv coarsely powdered iron borings,

2 ok. powdered sal ammoniac, l ox. sub
phur, and enough water to moisten. This

cement hardens rapidly * However, (lie sul-

phur may be left out and it will set even

more firmly, but require u longer time.
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KEYS FOR SHAFTS.

Ccaimgn Errors Which Shgtild Ee Avoided

Keys for securing pulleys, bubs, gears,

flanges and kindred work nu slmtting are uf

imveml kinds: There are The tint keys, the

round keys, the oval keys, the oblong keys

and even t been fled keys. The Hat keys tm?

in use for cl: i ilk shafts of euginea* lorge-

slzcd gears, while fho square key is fon tad

iu use li i machine work requiring extra tie-

CUrate lilting, '['lie Illustrations given will

assist in ilisl ingu idling the different types

of stmt mid fen U imed key* us fmu Hi in

everyday sew tee in shops, mills nth] gen-

eral momifartuidug establishment* where
modern uicchnnlsius are employed.

Figure 1 is the deep netting sipin re key;
Fig. 2 the fiat key ;

Fig, 3 the diamond
shapM ki ‘.v anil Fig. 4 the round key; Fig.

5 shows the Betting of the square key ns at

A. It is calculated that the sides of the key
will sink equally into cither part of Ihe

union. Tliese square ki iys can be made to

take a very firm grip If tapered right* so its

lo drive Inline to ihe keyvvny. The oval or

partly rounded form of key at B* Fig* G* is

suitable only in upecial eases. The ex’

tremely accurate adjustment* of tine uir-

t:Lank a I mm ions ram not he made with tills

key* unless Ihe work of the pails Eh Eight.

The key serves for common purposes in light

service* however, aml may he? found In use

quite frequently. The diamond -shaped key

fa not often used* 'I Ids is shown al (', Fig.

7. The round key is good enough when the

parts are of such nature that a true hole

may bo drilled. Otherwise the key will

wobble iu an mil rne seal and soon loosen

and full out. This key is lisehI somethnes
with a threaded shaft, the lade lieUig tapped

accordingly.

sliding Keys,

The sliding feather Is commonly utilized

for bearings which are required to move
from one side to the other In specific work,

taich as is required In the case of a dutch.
This form of key Is also used i

r

oi
L spindles

for drilling machines In which Ihe shafts

or the bosses move. The feather rs loose in

one seat or the other. Often we fltnil that

the comb hintion is made with one key only.

In other cases the dun) do key system is

used, thereby distributing the service* The
feathered key is shown al Fig. !k This key
Is riot only useful for this purpose* but Ts

the kind employed freely ill the set unions

and 1 other types of key connections Figure

10 illustrates another combination some-
times seen in shops and mills. This in-

voives the use of two keys* each made alike,

with edges binding one upon the ocher, and
li Ui'd to the coupling* flange, gear or wheel
by driving one key at n time each from Its

own side. The keys thereby bind In tile

center of tho work, and usually unite a sub-
stunt ;

:

l

I

gri^i in afforded on the parts.

flic Tapered Key Seat,

li 3s essential that the keyway be accurate
in proportions. Key *y sterna often fail be*

cause of ihe fad that lire key sent is un-
true. Sometime* the seal 3s made smaller

at one end lhu.li the other, with the Inten-

tion of using n Mtr;b gilt key. 1 3irough error,

a hoveled key is driven in. with the result

th al i he parts hind incorrectly. The purls
hold cl little while and then work apart*

Sometimes the seats arc made with a
dove-tad Idea in mind. an suggested in Fig.

11. This involves the use of a key sim-
ilarly slmped, with the "heEjd'

-

extended up
into the keyvvny of the opposite part. Then
a gal u solin' much mists employ a key way of

I lie type exhibited In Fig* 12 for the pur-

pose of utilizing round keys. The round
key Is driven home and, of course, present*
a proportion of the key above the seal line,

a tid this pro] hoHkm Is what grips in the

round keyway of the opposing work. These
.specially farmed keys arc useful only in the

particular cases In which they are em-
ployed.

Some Mbdiviitment of Keys,

Figure IS 3s a sketch of what one often

notices In shops ilimI power plants. It seems
queer that ihi* should be The ease* but of-

ten a really good man gels careless, and
unthinkingly deliver* a blow to the key he

is driving with such force i hat the collar or

the hub is cracked as at F. The parts may
cling together tndelhdt.Hy, even though frac-

tured. Then again the fact that the collar

or hub is splil, will cause the key to loosen

and work Its way out. Then a new collar

must no on. Sometimes no collar* arc at

hand. then the fractured collar must be

strengthened with a band of metal shrunk
around it. The set screw is utilized In place

of Ihe key now and then. In Fig. 14 we
show the se! screw substituting ihe key* In

certain Instances both the key and tho sot

screw are used*

The set srivw point is arranged to contact

with the key, and this serves to bold the

key in position. Fig. In Is u sectional sketch-

tru: of a combination given to Illustrate
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fin1 carelessness of key insertion at limes.

This error was observed in n first- class

shop. The parts were of such nature that

the fastening key had to in* driven through

the sleeves to the shaft, much as phis are

supply produced heating; grating and wear-

ing off of the metal. The arrangement hud
to ho token apart and restored with proper

key -setting*

In another ease :i patched eollur was used

used. The drawing shows the parts at the

center bearing where the oil hole is com-
pletely closed by the point of the tapering

key us at I\ This com hi nation ran well for

si few weeks, then the stopping of the oil

on a shaft, keyed as in Fig. 1G. A piece of

simp metal (J was riveted over the open

parts. This developed a weakness In the

collar, so that although tight, the key conk]

not retain a positive bite on the metals, and
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constantly worked free. The workman
would drive the key home with n blow with
tin? hammer now mill them This collar was
substituted finally with a perfect one. A
hollowed key Is shown in Fig, 17. This was
made for a large overshot water-wheel
shaft of wood The key itself Is constructed

from hardwood
, with the hollow fitted will]

& shaft of metal. Thus the big wooden lml

of the overall ut wheel is secured to its shaft

with a wooden key strengthened with a
core of metal. The curved key seems to he

a strange affair, still they may he found In

use. Fig. 1$ is n drawing of the snake- 1 ike

pattern. This key cannot bo driven* The
seat for the key is modeled out in both the

shaft and the huh of the work to receive

the curls, and I ho curled key is dropped into

place, It is curved likewise to stilt the con-

dition h of the round n ess of shaft and huh.

Figure IB js a set *«rew made in key form.

The key .is made first, in rounded form, and
then the threads are cut. This style of key
is practically a threaded shaft.

“Machinist.'*—
A NOVEL WAY OF RUSHING A FLY-

WHEEL,

In a certain shop, where I worked some
time ago, I was amused as well ns interested

at a job they were doing, writes one of our

readers.

In one department of their works they

had about a 22-horsppower steam engine,

and for some reason or other the foreman of

the department wanted a heavier flywheel

put on. Finally a little heavier one was
found, being itbout 4’^ feet, in illume ter,

Itldnch face and 3-inch bore. The engine

crankshaft was 2% Inches in diameter, con-

sequently It required a bushing \& inch

thick.

The job of mukiug rhe hushing was given

ir> the machine shop and within a few
hours it was ready. The bushing was put
into the flywheel, and the wheel slipped on

to the shaft itnd tightened. (The foreman
of tho department was standing watching

tile job without a word, as he had uoihtng

to say over the machinists.) Finally the

engine was started, and to ihe men’s sur-

prise the fttee of the wheel mu out consid-

erably. They at once set aside to make new
bushings, and in the meantime our foreman
was getting very angry over wluit he called

a bum Job and besides the time lost in

stopping the engine.

AH looked for a warm time when they

started to bush It the second time, and cer-

tainly were not mistaken. When the sec-

ond bushing was finished and after consid-

erable time spent in getting the old one off,

it was finally placed on the engine again,

ready to run. When the engine was started

it ran out the same os the old one. They
sinod and watched it for :i few minutes,
until the boss got mad and told liiom to go

hfuJk to their department, that lie could do
;i better job with a rough sheet-iron bush-

ing. The boys were nither offended at this

mid said he would never get it bushed to

run true, '’Well/’ said Mr,——,

+TJ1 bet any
one of you $GG that I will take u rough
sheet-iron bushing and bush that, wheel to

make it run perfectly true.
11 This seemed

like a one-sided hot hi favor of the boy?,

find they were overly-mixions to bike it, and
agreed to du so. The boss gave them until

next day to gel (he money. The next day
came, but no money was up by the boys,

and the boss must have been In good hu-

mor, for he went out to The machine shop
and told the several machinists who had
helped on the Job to cmne in and he would
teach them something free of charge.

Me straight way set about and took a

piece of Yi-Ineh boiler plate and bent it

around n shaft until it fitted the flywheel

t tills, bushing was not turned on the out-

side. but left rough), he then put the fly-

wheel on to the shaft and started up. It run

out ten times as badly as the boys* job and,

consequently, they all laughed. Rut. alas!

the Job was not done yet, and lie evidently

In id started It to see what they would sfty;

at the same time he knew it would be
worse. Hi- never said a word, but pieked
up a piece of chalk, and while yet running

marked the wheel where it was out. When
they stopped the engine he took n fuller and,

by aid of a helper striking, he caulked the

side opposite to where it run out, and by
starting and stopping a few times to chalk

and true the wheel, lie lutd done the job

within three- (piarters of mi hour after it

was placed on the engine, and a more per-

fectly running flywheel on an engine you
never saw.

This job proved very interesting to lue

and i thought U was well done, and t trust

it will Interest all who rend it. N, M.
* i » —

The article “Trimming Are Lumps by Au-
loniobHeT appearing ju our November issne^

was by mistake credited to the Western

Electrician, This method was first described

In the columns of l he bulletin of tho New
York Edison Company,
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there will be required to cover the space
from the edge of one rih to the correspond-

ing edge of the other rib, 4 in. for the cap,

plus 14 Jn. on the top of the course, plus

2 in. up against the rib, plus IS in. to the
nest rih. plus 2 in. tip, plus in. out, or

a total of 21 in. is required to cover 20 in.,

net, of space,

A nice way of closing up the edges af-

ter the cups are put on. and also of turning
the same down slightly, is to take an ordi-

nary seaming iron, such as Is used on tin

roofs, drill two holes through it on each
wide, lioli on hardwood strips on each
side, thick enough to raise the iron to the

desired height, and then have it channeled
out on one edge In the desired bevel. Then,
by running it along the seam, the edges
can be closed tight with a mallet and turned
down to the angle desired at the surue time.

This operation is shown in the sketch,

Fig. 3,

* » * —

LAYING A COPPER ROOF.

A copper roof laid with 140- 1 h, copper
costs. Including material and labor, about

$35 per square. Such a roof will Inst a

long time. The Metal Worker gives excel-

lent directions for the work. Tf a rib roof

fs desired use dressed wood strips 2 111 .

square, with the strips 20 in. apart. The
cuts show manner of turning the edges.

The copper Is rolled out ami 2*4 in. turned

up square on each side, then *4 in, is turned

in square toward the center of the Sheet.

aiBm

This edge is then elected at Intervals of

about G or & lit, to the wood strip. A
cap strip of copper, ent about 4 In. wide,

is then locked onto ihe tdges of the cop-

per, covering Ihe wood rih and hiding the

cleats, Xo nails should be driven through

the copper. The sketch, Fig. 1, shows the

method better than any written explanation.

Whether put on with ribs, as above de-

scribed, or like a standing seam roof, the

copper should bo put togeiher in rolls the

same as tin; only it is preferable to use

long sheets instead of 14 or 23 in, sheets,

thereby lessening the amount of copper,

solder 1ml labor required. If the ribs are

spaced 20 in. apart it will be found that

PUSH-GUYING TELEPHONE POLES.

Sometimes in constructing telephone lines

a pole is so Located that it cannot l*e guyed
directly to the ground, says the American
Telephone Journal, and the guy wire must

Fueh-GurLnir Fotai

In 1 taken across a road. If there is a tree

convenient H may he attached to that, but
Ef not if must be push-guyed, shown !
the sketch.

The push guy, B, is a pole set so as to

lean i awards and against the pole carrying
the wires and Is firmly fastened to It near
Us {op. The push guy thus serves to push
the pole away from the direction of the

strain of the wires. A method of guying a

pole from a point near Its butt by means
of an anchor Is shown at C T find D shows a

guy for heavy leads,

-— 4 * »

TO LETTER ON CANVAS,

In lettering on canvas, if the canvas Is

first dampened with water, the paint will

not spread, nor will It dry too soon.
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BRAZING CAST IRON.

Brazing cost Iron is no longer one of the

things which eiiiimd be done, On the con-

trary. hi tisc hsj,mis nf mi experienced work-
mail the results nre extremely satisfactory,

hi places remote from sources of quick sup-

ply the process is: almost invaluable. A
correspondent In the Blacksmith ami
Wheelwright tells his method.
Wo take a hack saw ami put into the

broken parts like Fig. 1. then we put in

* Pig. 2

Brazing Cant Iron

a piece of steel like Fig. 3 h> hold the parts
ill place while brazing, then place in the

forge and apply the brassing compound.
Powdered borax will answer the purpose,

hut leaves more scale on than the biasing

compounds. After the iron Is heated In a

bright ml and the Jinx has lit need over the
joints, apply the hnizhig spelter with an
iron (one- fourth Inch flattened mi one end
will do} and heat until the brass flows

freely over alE purls nf the joint; I lien re-

move from fire and ltd cool slowly. If

plunged In cold wafer while hot the sudden
contraction may spoil the bracing. We Use

a three-burner gasoline brazing forge, and
can do a much bettor job on it than can be

done in sin ordinary forgo. There is not as

much danger of burning the Iron and one
can always sen what lie is doing, besides

It makes si much cleaner lire Ilian coal.

We have successfully Imixed brass cast-

ings and some very difficult iron castings.

We do a large amount M" boiler work, svl h

as votlpplug flues, etc,, and braze all the

flues, making a min-li neater and stronger

job than can be done in welding, and con-

sider Ihis forge as am of the best invest-

ments a smith can make, ns many times it

will save u threttherman or former a delay

in the busy season. In successfully braz-

ing cast Iron all grease should be removed
ond paint I if there is any) should be re-

moved from the near joint.

AUTOMATIC ELECTRIC CIRCULAR SAW
MILL.

A man who owns a large plantation on

the island of Sumatra has invented an auto-

matic electric circular saw mill which is a

great improvement in this line.

Two kinds of mills have been fitted up—
log saws and resaws and hi both the saw
is fed along the log instead of feeding the

log to the saw. in the log saw milt an iron

track is made fast lo the middle line of the

log by means of damps extend iug down to

grip the center of the log. A carriage bear

big a small electric motor runs mi tlds track

and on the under carriage is a cross carriage

which can be minted about a vortical axis

by means of a bandwheel and a screw. This
cross carriage bears the principal motor
that carries the saw. The small motor feeds

the carriage along the truck nml the large

motor runs iho suw through the wood during
the- cut. By means of 1 lit- cross carriage or

slide the saw can l«e foil across the tog the
width of the hom'd to he cut plus the kerf

and by lurning the carriage on. the vortical

axis the suw can be turned 9n dogs, about
the axis and makes a out in the reverse direc-

tion at the same speed as in the flrst cut
Tills avoids shock at the reversing points

and also saves time.

The resaw, 0 says a correspondent of the
Wood-Worker who suw the invention in

opera t [mi, “is lighter nnd more simple. The
ba lks or planks are in id on round wooden
supports and piled up to the maximum
height of one foot. The planks are clamped
together. The track and carriage are then
set on the pile and fastened thereto by clamp
bolts at the endsf*

Power can be brought any distance to the

machine by insulated wires. In this instance
it was brought a distance of 3250 yds, and
for small logs HO h r p. was required.

Twenty -eight-inch logs can be cut by a

saw G ft. in diameter. For logs larger than
I his :t cut is made to the depth the saw
<an handle and the saw is then turned 1 Rfi

dogs, about its axis and a cut made from
the opposite direction. This is claimed to

be the single weak point of the apparatus,
for n little lowt motion in the machine will

cause the kerfs to come blind.
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MEASURING WASTE HEAT FROM GAS
ENGINES.

A mt1 time! Of mennh r in;; waste bout car-

ried off h\ the exhaust from gas engine*

consists of it calorimeter mounted in the

course of the exhaust gases, rinse to the

engine, ill which the gn sc s Eire cooled by jet*

Method fit Meaauriae v.r*mtt Sisal from Oah S[nimr«

of water in such a way that the tompern turr

of the entering mid outflowing water can

be readily ascorlnJned. A very simple form
of tins! device is, shown in the sketch by
means of which the gases from a 10- lip.

engine were cooled to 10 7 deg, F,

The calorific value of the gas supplied io

the engine was determined and its quantity

measured, while the Indicated horsepower,

the rise in temperature of the circulating

water, and the heat carried off in the ex-

haust wore observed. The engine had a

cylinder 7 In. in diameter, and a stroke of

15 In,, and ran at 250 revolutions per

minute.

The results showed lhat the jacket water

carried off 32 per eetit of the heat energy

supplied to the engine, the exhaust gases

gave up 24-5 per cent to the calorimeter ami
carried away 1.5 per cent to the chimney,

and Ihe indicated work amounted to £6 per

cent of the total energy, leaving fi per cent

unaccounted for. The temperature of the

gases was reduced in 1 07 deg. R In the

an lor 1meter, the jacket water at exit was at

a temperature of 105 deg,, and the Indicated

horsepower was 14.2. The missing G per

cent was mainly attributable to radiation

and conduction from the engine.

—— « *

RECIPES FOR POLISHING BRASS,

Three pans oxalic acid dissolved in 40

part* hot water; add 10Q parts powdered
pm nice stone, 2 part* oil of turpentine, 12

parts soft soup and 12 parts fat oil.

Or: Four ox. rottenstone, 1 o$s, oxalic

ncid in fiiii- powder, I \

h

oz. sweet oil ^ enough
turpentine to make a paste.

SIMPLE METHOD OF WINDING COIL
SPRINGS.

foil springs of any pitch mid of wire up

to Yu inch in dimueter may be wound by
the simple device shown In the Illustration,

smys a covre spoildeni of the American
Machinist. Make a winding mandrel of n

piece of iron rod about 132 inch smaller

Hum the inside diameter of the spring is

1 ( i ho. Bend a crank mi one cud and drill a

bole for a wire inlet. Near the other cud
clump two softwood blocks in the vi*e with

the mandrel In position, small hole up. In-

sert the wire and turn the crank.

The pitch ran be regulated by holding

the wire at the proper angle. When the

spring reachcm the outside of ilio blocks It

ha& cut groove* hi the wood corresponding

to the pitch of (lie spring, i Hi short springs

the pitch ciin be duplicated, or a spring can
lie made of any length by opening the vise

slightly, pulling hack the mandrel and.

{‘lamping the spring to the mandrel with a

lathe dog. Springs made In this way ae-

quire a gaud polish*
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A TABLE OF PRINCIPAL ALLOYS,

A combination of zinc nml malo s

bell metal*

A combination of copper and tin makes
bronze metal.

A combination of antimony, tin, copper
ami bismuth makes brllannla metal,

A combination of rapper eiihI tin make#
cannon metal,

A combination of copper :md zinc makes
Du tcli gold.

A combination of copper, nickel a lui zinc,

vritD sometimes a llttlo iron and tin, makes
German silver,

A corny iiat ion of gold and copper makes
etandnrd gold.

A combination of sold, copper and silver,

makes okl standard sold.

A combination of tin and copper makes
Sim meted.

A combination of copper and zinc makes
mosaic gold.

A combination of tin and lead jnakes

pewter,

A combination of lend uni! a tittle arsenic,

makes ahead metal,

A combination of stiver and copper makes
sbiudard silver.

A combination of tin mid lead makes
solder.

A combination of lead 1

1

ml antimony
makes type metal.

A combination of copper and arsenic

makes white copper,

WHY FLYWHEELS BURST.

A simple explanation of die operation e>f

a flywheel in Ira ruling appears editorially

in Page’s Weekly, London, as follows: T’in-

tension upon the rim of a revolving wheel
augments ah the square of the velocity—that

Jr to soy, supposing for the inomen t that we
had a wheel with a rim a foot square, re-

volving at the rale of 100 feet per second—
the material being east-Iron— the total re-

solved forces tending to tear the riui ri sunder

would be, gtt 3
” 144,000 pounds. Nmv, mmg-

inc this velocity to be inerciiBed by the fail

pro of the governor to net* or otherwise, to

150 feet per second, or one and a half times

as fast a# before—a perfectly possible ease

—and we have 324.000 pounds to deal with,

Double the original speed, and we have

576,000 pounds.

Just one mere fact about our hypothetical

wheel before we turn these figures to ac-

count. Supposing the wheel to break up

under the stress due to the last’named speed

—200 foot per second—there I* energy rest'

ilenl in that rim sufficient to project any
part of it which might happen to be dis-

charged vertically 1100 feet into the air.

This will give some idea of the potential

force lying dormam lu a flywheel. A well-

known American writer why lias made this

subject bis specialty, thus records his opin-

ion; f,A flywheel is just as dangerous as

ei boiler* and should be subject L> inspec-

tion in like mariner. The lime to investigate

ii flywheel is during its lifetime, and the

one to Investigate it t# a l mined inspector,

who can pronounce Intelligently on it#

safely, in’ condemn it If dangerous,
11

The bursting speed of ei solid cast iron

rim—L o,, without joints and free from con-

tractkm stresses, is about 425 feet per sec-

ond. 11 llie rim l>e built up of several parte*

tin* sectional area at iho joints may be re-

duced by recessing for dowels or cramps, to

an extent which at once lessen# its ultimate

strength by one- half, h is too much to ex-

pect the joints to he of equal strength w?th

the solid metal, blit in proportioning file

relative sectional areas of cast-iron rim and

steel bolts or cm nips it Is not difficult to

arrange them inversely as llndr respective

tensile strength#, and so obtain the maxi-

mum efficiency.

Wheels with deep rims should never be

joined by internal flanges and bolts; centri-

fugal force tends to open the joint and bring

a leverage to boor upon the holts which may
be as much as four to

one, compared with the

same bolt# in direct

tension.

In the ease of thin-

rimmed wheels, as rope
or belt pulleys, for example, whore internal

flanges are almost a necessity, this leverage

Is not nearly so pronounced, but still St ex-

ists, and should be taken Into account.

Each rim -sect Ion of a wheel,, built tip of

segments with the joints midway between
the arms, is hi the condition of si Iream sup-

ported ill the ends, and uniformly stressed*

The maximum bending moment occurs, of

course, sit the centre of the beam, and con-

sequently tiie joint is in the Jcuat favorable

position possible. It should be either at the

arm nr a# near to It as practicable.

——

—

** »

Inasmuch as the term Manual Training
School 1# said to lie no longer definite, it is

suggested that it be culled Industrial Art
School,
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PISTON RINGS,

A eomsapoiHlPiit to the National Engineer
writes aw foliowh regarding tin.1 develop-

ment of piston rings, ami the advantage of

steel parking rings over cast-iron rings;

A Iany years ago railroad master mechan-
ics employed spring steel parking tings in

the cylinders of locomotives, and at first

they thought they had a good thing. The
piston ions 1st oil of a spider, a follower, a

spring steel bulb ring set out by three ellip-

tic springs and I wo spring steel parking
rings. The packing ware down very

rapidly mid the engineers were eon-

tinuuJly eon
i
plaining of “blowing"' pistons,

whir'll necessitated constant setting out
of the parking. After some time the

use of steel rings was abandoned, and halt

bitted brass packing rings substituted for

them, the same spider, etc., being retained.

This packing gave better satisfaction than

the steel rings, but still it did not com-
pletely fill the bill, since the engineers still

complained of ‘‘blowing” pistons. Later

on a man named Dunbar invented a steam
packing This packing was made entirely

of cast Iron, and consisted of a large num-
ber of segments of a circle, and it was set

out by the action of the steam ia the cyl-

inder, This packing was durable and gave
most excellent aatls fact ion, but there was
one objection to It, mid only one, hut a

serious one— it was entirely too expensive to

make ami lit iti the different sized cylinders.

After a time a man named Stevenson In-

vented a substitute for Dunbar packing.

Stevenson packing consisted of si cast-iron

solid hull-ring—that Is, the ring was not

cut across—and two cast-iron packing

rings* The bid] ring was oenteml on the

piston and then pinched in place by the

follower. The packing rings were cut across

diagonally, and they were set out by their

own tension. This packing was cheap to

make Jind gave the bent of nittlsfaefiloii.

After a time master mechanics came to the

conclusion that they could very well dis-

pense with Stevenson’s bull ring and fol-

lower while retaining his cast-iron paeking

rings. This led to the adoption of the

cored solid piston with two grooves sunk in

it to admit the packing rings, which, as in

the other rase, were set out hy their own
tension. This arrangement makes the

cheapest and best piston ever put Into a

steam engine cylinder. Spring-steel con-

tains but 34 per cent of carbon, while the

iron lb a steam engine cylinder contains

3 1

i* per cent of carbom Tints it will be
seep that the packing rings when made of

spring-steel—the softer metal—will wear
down very rapidly.

TO PREVENT WATER FROM FREEZING,

A Are insurance company In one of its

reports calls attention to the use of chloride

if mb-luiu in small quantity at little cost

hi buckets and pails where the water limy

freeze lit very cold weather. This material

can be had on n large scale. It tends not

only to prevent freezing hut in a certain

measure acts like -salt In preserving the

water from deterioration.

4 »

FISHING TOOLS FOR USE IN DEEP
WELLS.

The job oT fishing broken rods from deep
wells Ims occasioned many a man no end
of trouble and loss of time. A correspondent

of Power has devised a tool for Ashing

for rods and another for pipes which lie

used successfully for this purpose. He
says;

+,
l had a 4 in. pipe 21 ft. long drop to the

bottom of my 300-ft well, wedging itself

TO-dIh far Els hi ns Broken HOdn and Pi pa Out of Welti
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In 2 i tapered hole* If: had a coupling ms
the lower end and it was no easy matter
to pill! it. Having broken Reverts] tools. I

designed I Is lsi one which did tile trick, stand-
ing ej pressure «r almnt 25 tons on die
jjiokH before it Ioqsi'iiciL 'sou will see 1

hove applied Hie anme met I tort for lifting

I'Ods. 1 use different sized bushings for

various sized rods, T3ir i paw! works aga Inst

tt fieming trs tin? earlier and tins atu ehkmg
hole ro !i ii*- to relieve tho shearing strain
on tile rivet. The ring on one too! and
the hushing oil the other are the fulrrum
for the pnwls to rest on,

——

—

POWER REQUIRED FOR AIR LIFT,

Tile following data may be nf interest to

renders who have to dejj] with the air lift,

Rays A* II. Goff of KoOweli, N. M., ht the
Engineer. For tin- proper working of mi
:iir lift a certain amount of KUbniergebee is

necessary. For the most economical and
efficient resnlis u mihinergcneo t> r «o per
cent should be used. TJia! is. 60 per emit

RATIO f F WATER TO A in" REQUIRED-

Fr>r Lift? Nf>t

25 f#£t 'J nvls. of Air t c> 1 frf Vr?Ui?r
fsfl leot 4! rul-s. of air to I of njitec
5-5 Osrl 4 !.>; ¥nh

. of ji i r lo I of water
ICO fi voLh, of mu io l of wafer
125 feel- "JW Viilt. nf sir U# 1 of waler
1 fiO feet- 'i to I*. of n.i r to 3 of watffr
175 IopS 10 vo'a. of nsr lo I uf fffl lei"

2tHJ f^wt 12 mk, ot nir to I oF wstor

VLLV'ME OF FREE A TH, A IK PRESSURE, SUB-

M EttCE SCE ANSI UOSSF.POWER.
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of the total length nf die water discharge
pipe should l>e below the water level in the
well when pumped to its full capacity. For
Instance, let us assume that in a well 200
feet {loop when pumping the water Sinks to

40 feet below the surface of the ground,
find It is desired to lift the water 20 feet

above the surface of the ground. This gives

a length of pipe 60 feet lo the water level

in the well, oud, ns this does not include
the submerged part of the pipe It is only
40 per cent of the total length of water dis-

charge pipe, the total length will, therefore,
be 60 feet plus 1% times 60 or 90 feel sub-
inergimce, making a total length of 160 feet
of water discharge pipe.

It is not ksi (T. unless under very favor-
able conditions* to figure on raising the
water by the air lift system more than 200
feet above the lowest water level In the
well. Nor is it always fcafe to extend the
horizontal discharge more than 500 feet, as
the air lift is not adapted to pumping hori-
zontally to any great distance, unless re-

inforced by a pneumatic direct pressure
pump, or an ordinary piston pump. Either
of which, however, could be operated by
compressed ulr from the same pipe that
supplies tile well.

Suppose, lor Instance, that it is desired
la lift 120 gullons of water 100 feet high per
minute. It will be seen by the above table
slrnt. this will require 150 feet submergence,
thus making 250 feet of water discharge
pipe, G5 pounds air pressure, 96 cubic feet
nf free nir per minute and u coiuprei&Hor de-
veloping 15.84 horsepower.

GOOD ARRANGEMENT OF BOILER FEED
AND BLOW-OFF.

A very satisfactory arrangement of an in-

ternal feed pipe and a blow-off connection
is shown in the accompanying sketch. Thu
pipe, which is larger than is generally used,
makes a circuit of the holler, entering at
about the water line at the front head and

BQ1LEK FEED ANO DLUW-OFF ARRANGEMENT*

terminating in n p;m t (be top of which is

lew] with the u a ter line. The feed water
peisscs slowly through the pipe and la

heated enough to precipitate much of the
anile-forming matter. When the blow-off
is opened, says a correspondent of Power,
it is surprising to see the amount of mud
that will he blown out;

Bourn! volumes of Popular Mechanics,
limited number, $3,00.
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TO MAKE BLUEPRINTS BROWN,

Young as well tin older photographers limy

lie interes tori hi learning how to make blue-

prints turn brawn. The melhod is simple.

Dissolve a piece uf eauslie Podn the size of a

kernel of corn in about five ounces of water.

Immerse the blueprint in this Mil tile print

changes to an orange yellow. Then wash
the print thoroughly in a Imtli composed uf

a heaping1 teaspoon ful of tannic field dis-

solved in eight ounces of water. Yen may
leave tlie print in this mixture till it Inis

become the desired tint of brown, after

which thoroughly wash the print and allow

it to dry slowly.

— -» »

HOW TO BUILD A STOCK CART,

Any fanner can make his own stock cart

after the manner of the one shown in the

illustration and will find it a great conven-

ience whether lie has much stock or not.

The earl lias a drop axle t A > worked
over at a blacksmith forge from two dis-

carded buggy axles. It should be left

standard track width and have pieces 1

ft. long; inserted near the stubs at each

end to form the drop. This is to bring the

lied nearer the ground. The bed can he

made of any lumber about the farm and

should be just tin.' width to fit into the axle

A Hand? Steele Cart

rind 5 ft. in length, and bolted to the axle

near the middle of the bed, bolt a cart

handle on the front and lit the rear with

two doors and a strong hitch. Mount the

whole on wheels and, according to a cor-

respondent of the Ohio Farmer, you wlU
have" a “stock chariot" which cannot be

surpassed.

This curt can be readily backed up, when
mounted upon wheels, to any pen, the rear-

end dropped to tin* ground., doors closed

behind the cart attached to the rear of any
other vehicle, and the animals transported

as many miles as desired, with ease. By

making the front end-gate and cart bun-
dle detachable, this ^rigging” can be
wheeled up to the rear of a wagon and
used for a chute in loading hogs or sheep,

**-—•

device for truing collector rings.

The machine shown hi the sketch was
titled up by ;i correspondent of (he Engineer,

for truing up badly worn oast-iron rings on

Maehicio for Truing L'jllefttw

:i E. compensated revolving Held alter-

nator, He describes its operation as fallows:

The emery wheel Is passed across the rings

while lhi‘ machine is running slowly. The
wheel is run at a speed of 3000 revolutions

per mUnite by a small motor. It puts the

rings in line shape and saves taking the

head to a machine shop. Then, too, while

turning the rings they are liable to get out

of place. Strips bolted in where the b rush-

holder Is taken off and the rig clamped to

the bolt by two screws, the Ixittom of the

casting being split to insure a tight grip,

will serve the purpose.

Very few people tan draw two different

pictures simultaneously* but an English-

man, 8ir Edward Landseer, recently proved

that he could. With the right hand he

drew the profile of a slag’s head with ant-

lers, complete, while with the left he drew
a horse's head. One drawing was ns good

u n the other and the acts of draftsmanship

did not alternate*
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Tables Showing the Percentage of Cotton, by
Weight, on Magnet Wires of Various Sizes

These Valuable Tables, Which We Have Not Seen Anywhere
In Print* are Contributed by W* 5 * Holmes

lUlt'TA KG 17 I, \R WIRES,

Size*. per CH.

.070 x .(Kso + . . * „ ^ . . , + +

,

,€74 s .058. „ + ....0175

.090 X .054 **+*.++**..*.* 017

+o®2 x .orai, , oi 75

,095 x .075 , tlia

.100 3i .050. + * 013

.100 JE .065. ................ ..014

,100 x .074 ......... .... ..€13

.100 X .060. 0115

.IQS X .000.. .011

-122 x .003 ...... ........ ol"

,125 x .070. .............. ...0125

,125 s .115. r ,00B5

.155 x 0&fl 0003

.140 x .303. . 015

,200 x 090 .017

.200 x .042 + . , + .012:

,200 x .070 r , . 012

2115 x ,953, .+.,«,++..+++, . .+, 012

.215 * ,Q9€ , , ..DOS

Size. For Cl,

.225 x .02S ..0175

.282 x .020.,, .,+,.+,+ .022

.240 x ,073 .011

,250 x .075. , ..Oil

.260 x ,<¥14 ,0105

,270 x ,070.. r ,..0lH

.280 x ,€G2 ,. ++ ,

,

0105

, 215*0 x ,005 €07

.300 x .OSD. , .,000

,300 X .110,,, 0065

,ftm x .000. , 012

.S20 x .075 ..€005

<320 X ,082 .,...,009

,320 x ,125. 0035

*330 x ,033, ..,,€10

.933 x .115 000

,840 x .045, .014

,3-10 X -IISH. (Mils

,35i
i X .080. .+,*.**.+* ..O0!>

Slzr- IVr i t.

.37-0 K -000. , . , s iP + 4 a a > i, ... .008

. 355 \ , i !73 .... M f t 4 4 M •
!, ** , ,000

.:£3 x .12*0 . . i a a a . .. a a r 000
,5m x -iot»,

,

* ,,***... % . 697
,rm x ,]nr> 0003

jmso x .no, . .

.

*+.*» B * . . . . .000

.370 x ,004. . , , r t f a fe + r + n 0U&5

. 375 x. €771 , . , . 008S

.375 1100. . . , 1 8 m j . m ii , , .008

,88(1 x j*;r. , .

,

* J- l
- - B a r + B- «, , , .*9005

,;tm j x .no. .

.

006
.420 x ,113.,.

,

, .,..006

.435 x .111! , h + + ,|i€G

4375 x ,005,.., BTTBB a a Id ai €0£>

.4+10 x ,080. .
. fiiisn

.4Ei€ s .105,,,,
r

„ _ ,

3 r . .*.,000

.5623s .0S4-... 008

.550 x -11"!.
,

,070 x .052 . , .Oil

It mi ml U irff*.

No,
D

^

3

4

S3 Etc

. . .

.

,2370, , . .

,

.... ,2294. . . *,

.201:5

Ppi- ft
S. IV,

1 1!h7

Ptf ft,

L), W.
, , *010

,, .911

5 , . , * + + , , + + 1810. ,*+, ***.*. xOOB. a . 4 . , ,€13

fl.,,,. . . . . .1620 XX*,,, .000, t + + i , p 4i .* .014

7, ... , .

.

t .1443, . . .

,

[ill! . .010

g , . , . ,1285 i+ll , . . .018

ji, . . . , , , ,U44 .013. U2i

!

10 1€I0 012, .022

11 , . + , .0907. *, .

.

,10'E, + a I. - f # i t , , ,024

12 .... ..osos 015. 027

13 ... *

,

.. .. .0719 0|S, ,, B( m g. .. . . .080

J4, ,.+* 0M€+ . . + . . + ,021 , Li a a ai^i ,, ,033

15 +.*..0571++. .. *022, + + - a Li 1 . , . .087

10 .... .... ,0008. L L . , . . , ... .020. ,
1M1

17 (MS: ....,* *030

.

. .0-10

is . , * , *0403* + + , * *.**.. *993 T a a. i - a b r , . .055

lii. ... 0350 Offltt . . . ,€:.[+

20, . .*. . , . (+ 052i?x,.x. 1 . . +€62

21 .... . 02S.7. , , . .
.041*. , , +070

22, . .. . ..0253*,* ,

.

...... €41, * a B * B 4 * .080

23 0226 x . * x

,

,..+* + .* Ml 5. a # h fi r * ' ,004

3# , .,,+OflM* ,,+ + ....*, ,1131 , .. .007

25 x , * . , 017S! i!4-S
, , . .10€

20,

*

. *. , * +

,

.0150* - . . . 1152, .. ,11*5

27 , ,, + *nn2. ,. .. €00, , , .1 35

. . , .€126. . .

.

. 072, .155

.... .€113 €67 , ,. ,$W

Slztf. S, W. D W,
For * L iVr i t.

30. .OUNi. .010* x. .210

HI. .*,*.,*+, *0089. on,. 22* i

32* * .iHiJUi. . . 125., . 250

83 ,m»7l

,

+*+++**+* *100*, .**, + ,,.,

34, . . * ,€0iSi. ......... 176... S4ia

Square Win**.

For ci. l^r ct,

filSI’* s. w. D- W,
,1X16 x. .068 , ,

.

.020

.064 ,x ,*. . ++,. + + +-* .oifi. .. ..+...+ .026

iii 5 x .
iV75 i f I ci

,072 \ ,H72 xx. a . .

,OT7 x ,07T t . a a h h b ri . a a r i •. a a a a ...**., .023

.€61 x ,Ogl l. + » B - # +++ 4 - H a a * 023
085 x ,085 *,. €12- . , a . |

,01Hi7 x ,0007 .021

iLi.lS s .00k . . 5*11

,108 x *106 ,-- +*,..,. ,017

.1341 x .1144.,, .€lfl

,120 X ,120 . . * a a i i ‘ 8 i * 8 a. a h

. 1-1 X ,121 , .* .0(18, . . ,017

J2H x .12* dPtit+l + iPt+l't t i ,016

135 x .135 x.. +018

.143 X ,14+1 *.. a . a .013

11^3 x ,102 . . . €11

1 vT X 387 , . .OF!

J ! 15 x .1135 . .

.

.+,*.*. .013

,325 x ,325 * , < , . , .010
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RECTANGULAR WIRES.

Double Wnuml.

Step. Per eb

kis:s4 sl ,on * csn

,<192 x .071 + * .023

,100 S .OoO. ,,.**+ - 032

,1(10 s *063 "~s

.100 X ,085* * ,..iS21

,io* s mi +--02O

.110 X .0W5,,, ..--....-.fllft

.120 x ,050 , . . . * .*,..* + * ,< r-7

,122 x ACE . -OIS

.125 x ,040,.... -034

*133 x ,075 02S

.125 x ,095 010

.11(0 x .070. * C&j

*rto i loo........ .*020

.131 x ,000.. * U©1

.141 x +W» . 017

.141 x .095.,,...-" Ml

8

.14," x .11!) ......015

.US x ,128. - ... ....013

,150 x .035 ..,.u:!4

.ISO x Am.,, .030

.ISO x .100 .018

,1 314 x ,110 ,,*...+ .01®

.155 x ,OSO. ,*+*020

J58 x .142 ,.,.015

,100 x ,100.... * .018

,160 x *110,...**, .......... ..olO

.102 x .327 ,015

*170 x *000-..,. * 024

.170 x *075 .020

.170 x J'20

*ito x .too. no
*175 x .075. *020

*175 x .100.,* * - * "0|3
.170 S *130.. . .014

,178 x *157* 013

ISO x *040* 020

.ISO x .045. 028

*180 x ,080...,,, 010

.153 x .077. * * . , .......... ,.*.020

. 1H5 x *073 *..,..,.020

.185 X’ *000* .010

*185 x ,125 . . . .014

187 x ,050 ...027

*190 X ,000 ***** 027

*100 s .145.** * H .,*.**_. . ,015

*102 x *087. .niO

,2«hi X *020. . . . , *QBH

.21 X 1 s .or*.- flfla

*200 X ,08fj , .... ..JUS

SLse,

.20(1 x

,200 x

,095 * * , ,

.

.10$.**., .,**.

120

Per Ct
.+.,.*+., 919

JUS
015

ji , ^ 07

1

1 922

.210 i ,125. ****114

*>X0 \ 1 55 &11

,215 x ,085 010

2 1
-'i i .103 ,015

.215 x *140.* . *- 013

.219 x .107 .*..*+, . .019

220 x p45 . .
02S

,220 x .070 .022

,22ii x ,00®. .*+,.,,, + . 918
-*20 x 1 15 . . . . 01

5

.220 x ,120 ****..** , ,1114

.220 X ,125 - 018

.220 x ,103. „ * *0005

,225 x S&2. ,.+,+.+, * * *051

.22*"i X .023. ........ * * , . 046

t225 x 027

,2-H' x .nx>. *. , , . . .

.

. oio

*232 x *133 ; fii:i

,232 x ,102 ..Oil

,232 X .180 Oil

,235 x .075 .
Olb

.235 x .085 018

.210 x .119“ . . * JUT

.250 s .050 ,025

,25' h x ,002

.

. . *021

.230 x .069, *,,..,... .0*15

,250 s .080,**,, *.,, 021

. Lira * x . * 017

,25o x "05 ..017

,25ii x ,100 015

.230 X ,125- . jU i

.200 x *040 * . .

,

030

,2ilo X ,000 **., ,**.*JJ21

.20(k X ,100 oil

.285 X ,185 .

.

Oil

.270 x .090 * , , .. .
.

* . . . , . .010

.275 x no. +*,*+. **+*016

UV- V .0S4 032

, 280 x ,080* *,,,.... *020

*280 x ..113* .014

*280 x .120. 014

,280 S *180* * 012

.282 x .083 * .030

.290 x. 0B2 .+,,++,.

.

JYM

*290 x *984 * „ 010

,295 x *115. .....* ., , ,014

,”119 X .050 . . . 1128

JtflO X .055 , , . ,056

"I'm V iVHi

'

n m
*rtofl x ,101V,

,
,.**, 014

i- x .107 ..*014

Size. Pev ct*

*300 % ,no. ,** m m m m * ,

.300 X *115**.* S - mm . . 014

jam X ,120, , * f 1 ‘ * *,*JIU

,300 X .140, .*

.

* * + i P .011

*510 X .099. .*. * * 023

,310 X ,9fl5*,*. m m m m . 022

.310 X ,120. , ,

,

* .otr:

*320 X ,195, , ,

,

, , „ w . .*.,,*,*. .015

,325 X .100

,34ik X ,040, *

,

I.
* j j . . **....,** *026

AW t X ,059, , ,

,

023

*340 x ,0«0 + .,022

,:i4u X *080 * * *. . . * * , . . .. jm
Jlli X .03;). . . , , , , , P . + ++.1)10

.340 X .100.. 914

,340 X ,125.*. *.*.** ...... *,**013

*340 X .175,*, . OOO

,::4,i

i

X .190**,,h * g f ,. t OH
.350 X *100. .

.

, , T , , , ., ..,,,+ ,014

,350 X . 1 :10** . . Oil
,:en X *085* .

,

0IS
*3(J5 X 152 +,.+++011

.270 X .972,,.

*370 X ,190**. 014

,371 k X Mu. . 019
,It70 X *260. .

,

L , , , , „ .Of18

x 97lk. . . , . ,03!)

2175 x .non,*, * ,015

,380 X ,034.*. ,035

, 100 X .029 . (}fa$

.41 Kk x +070+ * * i- 1 - 9 ! + +....+*. +.oa»

..4m t X *085, *

,

, , + T # , 018
.4"ii X ,080, , , , , r , f ,

,Hle X .110.*. +014

*400 X .115. , . .+.++,013

,400 X *140+ *

,

.,**+ + , .+ +M0
.415 X ,055, . * . . r . r . *+,020
.42i i X .^5. , , + m. m * u • 013
.42i> X .125, * * - .,011
.45" X .120, *

.

012
. 4-3 X .924. .

.

OW
.400 s .010, . * #+99 * 018
175 X Ann, ,

.

, , T ,, .013

,509 X +mo. .

.

, , . , . , + .015
.5l 1* k X .005. . . p * tll ,.++,,..++.,013
,-V-u X ,190* .

.

9 f. a + # a .,,+*+.., .013

.500 X . 110 * * * 012

.300 X -120, *

,

-r , , , , 912
,520 X .060+* + 021
_5:5.5 X -085, . . 015
.540 X 125, ,

,

011

.530 X ,109. *. + + m % 4 .*..015

. 50a X .ion, . * * * * 4 ^ * -*+*,,, .*,013

. &Tif1 K .12^1. . . ill I

.575 K ion. .

*

or1

.059 X ,105,. . .,,012

TO BLACKEN BRASS WIRE SOLDER.

A—Nitrate of slim1

, 120 grains: water, 5

minces: Nitrate of copper, 120 grain*:

water, 5 minces. V\x in filial ipiantitie*

sufficient to cover the pierj? of uiotn! which

1ms to he bln often ed, Cleanse the braHA of

nil m'ertse in hot soda water and dip in the

above nolnticm, then heal it In an oven un-

til black enough.

Tin, one part; lead, one part; bismuth,

one-half part- llelt together and pour

through a perforated dish onto n stone or

metal slab, moving the dish along as the

solder runs through an<l cools, Some prefer

to vi st1 a funnel with a flue oritiee Instend

of the perforated dish in pouring the solder

on slab.
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HOW TO MAKE A MINIATURE WINDMILL*

Ity A. Sheldon IVniioyer..

The fol lowing description is how n minia-

ture windmi tl was made, which pave con-

siderable power for its size, even In a light

breeze. 1 1^: smaller parts* such as blades

and pulleys, were constructed of 1-ineli

sugar pine on a [count of its softness*

The eight blades were made from pieces

IxlVjxl2 inches. Two opposite edges were
cut away until the blade was about % inch

in thickness* Two inches were left uncut

keying the 5 -inch pulley V. to shaft (ft, Fig*

lj which extended to the ground. The 214-

inch pulley, I, Fig- 1, was keyed to shaft

C* us shown in Fig. I. The wire L was put
through the hole in the axle mid the two
ends curved so as to pass through the two
holes 3n the pulley, after which they were
given a final bend to keep the pulley in

place. The method by which the shaft C
was kept [Torn working forward is shown
in Fig, 5. M, the washer, Intervened be-

tween (be ben ring block and the wire N,

which was passed through the axle and then
bent to prevent its falling out* Two wash-

nt the hub end* They were then nailed to

the circular bice plate A, Fig. !, which was
G inches In dinmeter and l inch thick. The
center of the liuh was lengthened by the

wooden disk ET Fig, 1„ which was nailed to

the fnee plate. The shaft C* Fig. 1, was

Vi inch iron rod, 2 feet long, nml turned in

the bearings detailed in Fig. 2 I was si

nut from si wagon holt and was placed in

the bearing to Insure easy riitiiiing* The
bearing blocks were C inches wide, 1 inch

thick nnd 3 Inches high without the Upper
half. Roth bearings were made In this

manner.
Shaft C was keyed to the Hub is f the

wheel, by the method shown In Fig, 3, K,

a staple* held the shaft from revolving in

the huh. This method was also applied in

ers wore placed nn shaft C, between the

forward bearing mid the hub of the wheel
T<> lessen the friction.

The bed plate 1), Fig, 1, was 2 ltd long, 3

Inches wide and 1 inch thick mu! was
tapered from the rear lHairing to the slot

in which tlie fan E was milled. This fan

waft made of %-ineli pine IS x 12 Inches and
was cut the shape shown.
The two ftnml] Iron pulleys with screw

bases, II„ Fig. I, were obtained for a small

sum from a hardware dealer. Their diame-

ter was 1*4 Inches* The belt which trans-

ferred the power from shaft C to shaft CJ

was toji string, with n sect Ion of rubber in

it tn take up slack. To prevent It from slip-

ping on the two wooden pulleys n rubber
band was placed in the grooves of each.
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The point for the swivel bearing was de-

termined by balancing the her! plate, with

Jill parts in place, across the thin edge of

n hoard. Then* n hi-iiu-h hole was bored

!n which shaft G turned. To lessen the fric-

tion hore> washers were placed under pulley

F. The swivel ben sing ivns made from two
lids of baking powder vans, A section was
nit out of one to pen nh its being enlarged

enough to admit the other. The smaller

one, l>. Fig. 6, was nulled top down, with

the sharp edge to the underside of the hod

plate, so that the VHnch hole for shaft G
was in the center. The other lid. fi„ was
tacked, top down also, in the center of the

hoard I\ with brass bonded furniture racks,

R. Fig, 6, which acted as a smooth surface

for the other till to revolve upon, Holes

for shaft G were cut through both lids.

Shaft a was but Vi inch Ert din under, hut

to keep it from rubbing against the hoard

P. a 14-iueh hole was bored for it T through

the latter.

The tower was made of four 1x1 inch

strips, 2i> feet long. They converged from

points on the ground forming an vfoot

square to the board F at the top of the

tower. This board was 1 2 inches square

and the corners were notched to admit the

strips as shown. Ftg. 1. Laths were nailed

diagonally between the strips to strengthen

the tower laterally. Radi strip was

screwed to a stake In the ground so that

by disconnecting two of them the other two

could he used us hinges and the tower could

he tipped over and lowered to the ground,

as, for instance, when the windmill needed

ojpng* Hearings for shaft G were placed 5

feet apart in the tower. The power was

put to various uses.

#“—**

HOW TO BUILD AN ICE BOAT.

The season of the ice bout has arrived

and this exciting sport is each year be-

coming more popular. Any one with even

small experience in using tools can con-

struct such a craft, and the pleasure many

times repays the effort. One of the easiest

lee boats to build is described in Sail and

Sweep for November, as follows:

Take two pieces of wood 2x6, one 6 feet

and the other 8 fed long. At each end of

the 6 -foot piece and at right angles to It*

holt a piece of hardwood 2x4x12 Inches.

Round off the lower edge of each piece to

fit an old skate. Have a blacksmith bore

holes through the top of the skates and

screw one of them to each of the pieces of

hardwood. These skates must be exactly

A Fow s
--Hu nner lee Yap tit

parallel or there will be trouble the first

time the craft is used.

Over the middle of the 6-foot piece and
at right angles to it T bolt the 8 foot plunk,

leaving one loot projecting as ill Fig, 1 +

The rudder skate is fastened to a piece

of hardwood 2x2x113 inches as the runners

were fastened. This piece should he mor-
tised 3x3x4 inches in the top before the

skate Is put on. Figure 2 shows the rud-

der post.

A piece of hardwood 1x6x6 inches should

be screwed to the under side of the 8-foot

plank at the end with the grain running

crosswise. Through this bore a bole T%
ii udies in diameter E11 order that the rudder

post may tit nicely. The tiller, FEg, 3,

should he of hardwood, and alxiut 8 inches

long.

To the under side of the S-foot plank

Flan ot lefl Boat
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bolt a piece of timber 2x4x22 Inches In

front of the rudder block. and to this cross-

piece mid the (1-foot plank nail S-ftieli

boards to make the platform,

The spar should he 9 feet long and
Indies in diameter at the base, tapering to

an Inch and a half at the top. This Mis in

the square hole, Fig. 1. The horn should

he 5^ feet lout;, 2x3 nt the butt mu] 1 Inch

at the end.

Figure 4 givea the shape mid dimensions

of the mainsail which can be made of mus-

lin. Run 1 he seam on a machine, put a

stout cord in the liem and make loops at

the corners.

Figure 6 shows the way of ripping the
guff to the spar. Figure 7 shows the
method of crotchlng the main boom nrnl

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

Make your runners as long as possible,

and if a blacksmith will make an iron or

steel runner for you. so much the better

will be your Ixiat.

Telegram From New YorK to CHicago Travels
24,000 Miles

Who Can Tell How Long This Menage Was in Going from Its
Starting Point to

During the first terrific storm of the sea-

son which swept the East and cut off all

communication between New York and
western points, a little message, two words
only, was sent from the Xew York stock

exchange to LaSalle St., Chicago, by ft new
route, to be sure, hut one which was won-

derful In that every section of ft was equal

to the emergency. The message, * +Mar-
ket higher,” first crossed the Atlantic

from New York to London by cable,

was wired to Suez, went to Bombay, hurried

to IIongpKong and then to Yokohama, was

Its Destination?
again cabled under a mighty ocean, this

lime the Pacific* via Honolulu to Han Fran-
cisco, where the telegraph again took up its

brief story and rushed it on to Chicago, lly

the same route the answer, "Give us some-
thing/' was sent back. And on the two lit-

tle messages there was mare than 150 cable

tolls*

The message left the New York stock ex-

change at just 10 a, m, and arrived at T-n-

Snlle street, Chicago, at 11:45 a, m. Al-

lowing for differences in time, how much
time did its trip occupy?
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ORNAMENTAL METAL GUARDS FOR
OPEN FIREPLACES AND HOW

TO MAKE THEM.

The making of metal lire grate fronts has

proven to he a very In levesting and profit-

able occupation for boys in recent times.

\<>t long ago It was sufficient for the Ingulf

ions you tli to turn out Juvenile windmills,

toy houses and various little knlckkuncks
for amusement. The modern lad wants more
limn this. He desires to turn some of his

product into cash. Therefore we present

some of the patterns of fire grates which
boys have made and can make again from
scrap iron, with few tools and devices, and
find a ready market For the same as soon

as they are made, i ig, 1 i* a sketch of a
form of fire grate bar or front that is con-

structed with a series of circles of strip

metal. The best way Is to go to the hard*

ware store or Iron dealers and buy a quan-

tity of 14 Inch, 14-lneh ami -14- inch Iron,

about an % to !M6dnch thick. In fact, 1-1 6-

ineh metal would do in many cases where
the pacta are worked out small in slae. The
14 -iiieh metal is very strong. Then after

getting the supply of strip mein I In stock,

procure the usual type of metal worker’s

hammer* a cheap anvil, a S-pound vise, a

cold chisel; a file or two, and a round piece

of shaft iron, about 3 Inches diameter and 2

to If feet long. This piece of iron is repre-

sented at Ik Fig. 2,

The iron Is held in position by means nf

the straps of metnl C, t\ which are bent

over tlie shaft tightly and grip the board

base with set or lag screws its shown. The
wooden base should be about 2 Indies thick

and large enough to make a good support

for the Iron shaft. The process of bending

the rings in tills way is as shown. The piece

of strip Iron is grasped at lb Then with the

hammer the iron is gradually worked cold

a boul the mandrel as at E until the perfect

form is acquired. After the form Is fin-

ished, the strip at the terminus of the ring

Is cut off. In order to get a steady base

the wooden part may be bolted to a bench.

In Fig, 2 Is shown the method of clipping

off the completed ring. Tile cold chisel is

held upright, and by delivering several

blows with the hammer upon the same, the

point is caused to chip through the metal

and release the ring. The shaft or mandrel

Is marked G. The cold chisel Is indicated at

I and the position where the hand grasps

the strip is at H, The final operation in

shaping the ring is by driving the protrud-

ing ml, lip down, to the common level of

the opposite imlnt, thus giving us the fin-

ished ring with the lips closed on the

mandrel as at J, Fig. 4, These rings can be
turned out in tills way very speedily. The
next operation involves the process of unit-

ing the rings In the plan 1o shape the de-

sign. The design work is often worked nut

ahead and followed. Some become so

proficient that they can develop a design ns

they proceed.

v—hr

Fig, 1 is a design of grate front used for

various purposes 1 11 connection with grate

fires. The series of rings are united by a

rivet between each at the joining point.

With thin metal the boles can be punched
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with an Iron punch anil hammer on an anvil

where there is a hole to receive the point of

the punch after the punch penetrates the

metal. For the heavier forms of metal si

drill Is necessary, A metal drill ami brace

can be purchased very cheaply for this

work. After drilling the holes, the parts

are erected and the rivets inserted and

bended up as each addition Is made finis

the series of rings are milted and then the
side pieces are similarly riveted* The
points ad the top are then worked out and
joined on. These points are lihal down to the

necessary taper after the union is effected.

The finishing work involves smoothing
rough places with a file and painting.

Asphaltnm makes a good black finish. Some
of the best designs of grates are bronzed.

Some are silvered. The different designs

are finished as desired by customers.
Jig. 5 is another design of grate in which

I he process of shaping the rings la like

that in the first design. There are some
half circles in this pattern mid these are

framed by shaping the same about the

mandrel with the hammer. In order to get

the shoulders dose and the circle complete
it is necessary to heal the metal. A coke
lire can be made in a hole in the

ground. Then procure a tin blowpipe
and blow the flame against the metal
at the point to he bent, This metal will

become red hot very soon, and can be bent

readily against the anvil and the circular

form. Let the metal cool off on the ground
after heating. Fig, 6 Is another design

which can be wrought out. The middle ad-

justment is wire screen work which may
he bought at a hardware store and set into

the position shown. Fig. 7 shows a chip-

ping off device useful in connection with
this work. Metal shippers can be bought
at any tool store. The chipper Is placed ill

the jaws nf the vise as at K* and secured

there. The strip of metal In process of cut-

ting is marked M. The hammer head Is

caused to strike the metal just over the

cutting edge of the chipper. The Quick,

hard blow causes the cutting edge to pene-

trate far enough to sever the piece, Head-

ing cold with a wooden form is done as in

Fig, 8. The wooden form is market! P and
is about S inches wide and 7 inches liigln

forming a one-sided oval shape. There is a

pin R set into the base board of the oral

form and the strip of metal for bending is

grasped at ft and the other end is Inserted

back of the pin B. By applying pressure,

tlie strip of metal Is bent to the form.

Fig, 9 shows the hour-glass wood bend-

ing form, made by selecting si piece of hard

wood block, nbout 6 Inches square and
boring through with an Inch bit. Then the

hole is shaped hour glass like* The view Is

a sectional one. the block is placed in a

vise and the strip for bending Is Inserted

as at T*

The strip of metal is grasped at W and
curt be bent to various forms by exerting

pressure. Fig. 10 is another type of fire-

place front, constructed, by uniting the

shaped metal pieces* In fact an almost
endless variety of designs can he wrought
out after the start Is once made. \ good
way to figure the price on the grate Is to

add up the costs of the parts and charge
about 12 cents per hour for the work.
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That Strangers May Know

I Oner a Dollar’s Worth Free
I know of a remedy for certain forms of illness

that brings the utmost relief that medicine earl*

1 arn so sure of it mat to any ailing one who has

not tried it, I will willingly give a full dollar’s

worth free to test*

My offer is born of confidence unlimited. 1

ask no deposit—no promise. There is nothing to

pay, either now or later. The dollar bottle is free.

Mine is no ordinary remedy. It represents 1

thirty years of experiment—thirty years at bed-

sides— in latooratories—at hospitals, Thirty years

of the richest experience a physician can have* I

tell below wherein my remedy dlfers, radically,

from other medicines.
My offer is as broad as humanity itself. For

sickness know s no distinction in its ravages. And
the restless patient on a downy couch is no more
welcome thaii the wasting sufferer who frets

through the lagging hours m a dismal hove],

I want no reference—no security. The poor
have the same opportunity as the rich.—To,, one
and all I say "Merely write and ask," I will

rend you an order on your druggist. He will give
you free, the full dollar package.

- Inside Nerves!

Only one out of every 3® has perfect
health. Of the 97 sick ones, some are
bedridden, some are half sick* and
some are only dull and listless. But
most of the sickness comes from a com-
mon cause. The nerves ere weak. Not
the nerves you Ordinarily think about
—not the nerves that ifovem your move-
ments and your thoughts.

But the nerves that, un guided ntsd
unknown, bight ^and. day, keep your
heart in motion—control your digestive
apparatus—regulate your liver—o per*
ate your kidneys.

These are the nerves that wearo’Qfc
and break down.

It does no Rood to treat the ailin.fr or-
gan— the irregular heart—the disor-
dered liver—the rebellious stomach—
the deranged kidneys. They are not to
blame, But go back to the nerves that
control them. There you will find the
aeat of the trouble,

Thor# is noth in it new about this—
nothing any physician would dispute.
But it remained for Dr. Shoop to Apply
thid knowladKt—to put it to practical
use. Dr. S hoop's Restorative is the
result nf a quarter century of endeavor
along this very line. It does not dose
the organ or deaden the rain—but it

does go at once tothe nerve—the inside
nerve— the power nerve—and builds it

up, usd strengthens it and makes it

weU.
*

Many Ailments-One Cure

1 have called thesothe inside nerves
for simplicity's sake. Their usual name
is the ‘'sympathetic” nerves. Physi-
cians call thorn by this name because
each is in class sympathy with the
others. Th# result is that when one
branch is allowed to become impaired,
the others Weaken, That is why one
kind oT sickness leads into aEiolher.
That Is why cf^es become "Complica-
ted.” For this delicate nerve is the
most sensitive part of the human sys-
tem.
Does this not explain to you Some of

the uncertainties of medicine—Is not a
good reason to your mind why other
kinds of treatment may have failed?
Don’t you nee that THIS is S'EW in

medicine? That this is NOT the mere
patchwork of ft stimulant—the more
soothing of anarcotiet Don’t you see
that it goes right to the root of the
trouble and eradicates the cause?
But I do not ask you to take a single

statement of mine—J do not. ask you to
believe a word I say uptil you have
tried my medicine In ydiTii'"'fftt'n home ftt

my expense absolutely, Could I olfef
you a full dollar 1

* worth free if there
were any misrepresentation? Could I
let you go to your druggist—whom you
know—and pick out any bottle ho ha*
on his shelve? (if irty medicine Were it

nm UNIFORM LTf helpful! Could I
AFFORD to do this If I were not res-
Gonabfey SURE that my medicine will
help you?

Simply Write Me
The first free bottle may be enough to

effect a cure—but I do not promise that.,
h’or do I fear a loss of possible proflit if

i t does, Fo r aueh A tesi tw it I su rely con-
vinca the cured one beyond doubt, or
disbelief, that every Word I Say is true.
The offer U open to everyone* every-

where. But you must write ME for the
free dollar bottle order. All druggists
do not grant the test, j will thendirect
joutoone that does. He will pas* it
down to you from his stock as freely as
tliuurrh your dollar laid before him,
Write for the order today. The offer
may not remain open* I will tend you
the book you ask for beside. It is free.
It will help yon to linderataDd .your
ease. What more can 1 do to convince
you of my iota rest—of my sincerity?

For a free
order for a
full dollar
bottle address
Dx- _ Shoop,
A* 435J Racine,
Wis, State
which, book
you want.

Book J on Dyspepsia*

Book 2 on the Eea rt.

Book 3 on the Kidneys,

Book 4 for Women.
Book 5 for Men,
Book 6 on Rheumatism,

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

Dr. Shoop’s Restorative
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HISTORY OF IRON WORKING.
R«*d before the National Railroad Mailer Blaekimitha 1 Association by W. W.

McLtllan, of Denver, CqIo.J

1 rrjLjsht ttlfrtrSz^ on irons from the atom, that we
cannot see, to the mountains of ore that rear iliellr

beads toward, the clouds, But this Is not neces-

sary. Suthce It to any li I* the most generally cllf-

fusemI ore on The cart ITS surface* It accommodates
itself to our wflnt* and desires. It la equally ser-

viceable in the arts and science*; In peace and wav.

The wame ore furnishes the sword for the soldier

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

In. safety through the heaviest gale; and the mon-
ster cannon that scads with lightning speed its

death -deal lug messenger of steel to destroy them.
Without Its use the praises now so universally sung
of Columbus would never have taken voice. For
Columbus with all his will-power and religious en-

thusiasm would not have attempted to travel u

[treaties s ocean without the alcl of a mariner's com*
pass,, for which no other metal has been found to

Ftrit Iron furnace In Ohio*

accomplish what its almost living, moving linger of

Iron has done. And the most distinguished scien-

tist* say that It Is the only rortol that Is friendly

to tin' human frame. And so general has its use

become that we have been for several years the

largest insert of Ivon and Steel in the world, our con-

sumption per capita averaging lb. for r-acli man.
woman and child In the United States, The history

of a metal so generally used and of such value

must be of Intercut.

I ennhot claim for It an Amcriran origin. For
Its curly history we must go bur-k to the birthplace

of the human race, Asia aml the northern parts

of Africa, near Asia, where Tubal -Cain, the seventh

in generation from Adam, we are told In the Booh
of Genesis, was nli InM motor of every artifleer hi

iron. or, we would say nowadays, the first fore-

man blacksmith, Font this wc may reasonably sup-

pose (lint it Is here (dim iron was tirst manufac-

tured and used for practical purposes.

The Egyptians, whose existence ns u nation dates

from the second generation ufier Noah, were famil-

iar with its manufacture and use.

Herodotus tells ef the Emn tools used In The con-

st ruction of the Pyramids, From the ruins of Mem-
phis and Thebes, cities so old that their origin has

been lost in the mist of the past, have been taken

from where they must have Inin for S.tXW) years

some of the fluent speeime&s of early Iron to be

found in The British museum.
The use of Iron and the art of manufacture was

carried on at a very early day in the southern and
n-eateni portion of Arabia, It Is likely that they
derived their knowledge front the Egyptians, for The
ruins of extensive iron works of undoubted Egyptian
origin were discovered near the wells of Muses on
the Peninsula of S3inal as late as 187k. Iron wUh
known to the Chaldeans, Babylonians ami Assyrians
routemporary of the early Egyptians. Chaldean
hi scriptkms show that iron was known to the most
ancient of Mesopotamia. In the ruins of Ncmeft
many articles of lmn have been found, together with
Inscriptions of Its uses. In the British musemu
there is a saw and pick taken from these ruins.

The Book of Job, supposed to relate to a period
between Abraham ami Moses, has mtiiiy references
lo iron; yes, evert to bars of iron. For many
years I had fondly held the hope Thai the |>uti was
certainly an American Invention, but wc bin] Job
speaking of It prior to the time of Mdses,
Perhaps Solomon was right when ho £ald there

is nothing new under the siin. After the Israelites
tame Into the Promised Ijntd, frequent mention Is

made of Iron and Its use in agriculture and for

weapons of war. Those who arc conversant with
Bible history will recoiled that In describing the
armor of Goliath It is said that his spearhead
weighed fl(X> shekels nf Iron [about lb pounds).
Axes, saws and barrows of iron are mentioned In

the time of David, and llxoh, hammers a ltd tikds

of Iron in the reign of Solomon. in Eec] estates
we read that If the iron be blunt and be do not
whet [lie edge, then must ho put to more strength.

We could not describe a dull chisel better tn-day.

A thousand years before Christ, David, prior to

bull ding tbo temple, secured Iron nails for the

doors and gates, and In IlIh Instructions t.o bis sun

Solomon ho says that he had Iron In abundance.
While rcflllxing it!s value. It Is an open question
whether or not the Israelites were workers of Iron,

for we read thai Solomon sent to Hiram, King of

Tyre, for a man cunning to work Iron, Tin? Chal-
deans were famous for the flue quality of their iron

and steel, Herodotus, in Um fifth century, before
Christ, n peaks of them an a nation of iron workers.
The Persians, long before the Christian era, wore
workers of lion, and no man could be king who
had not forged and tempered ills own weapons of

war. Troti and steel of a very fine quality are still

made In Persia.

India, at a very early period, was acquainted with
it sr manufacture. When Alexander defeated Poms,
one of the Ponjah kings. In the fourth century, be-

fore tbo Christian era, Foras gave him as a run-

sn in thirty pounds of steel. Tin 1 steel at that time
made If? unsurpassed to-day. The Damascus blade

is, as it was. 1,000 years ago. the equal e£ the best

in the world. That the natives of India excelled

In the forging of Iron, jib well «s the working and
tempering of steel* Is easy of proof, for to-day, nt

the principal gate at the temple of Kurtnh, near

Pella, ytanda a wrought- Iron pillar sixty feet high,

sixteen feet at the base, and weighing over seven-
teen tons, An inscription in Sanskrit assigns Its

erection to the tenth century before Christ. In the

iiiliis of Indian temples have been found wrought*
Iron beams similar In slao and appearand' to These
used In the present day.

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

(Con ti nued on page HKq
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large bodies of mcTid could littve forged them Is- a

question yet unsolved.

Tin1 period in which Its manufacture was -begun

In China itf uncertain, But Phling, the cider, who
wrote In the first century of the Christian era, says

that none shall match in good nogs the stool that

cometh from China* We proudly Rpcak of this as
the ago of iron and steel. And yct h

through its use
principally we thin Is Asia, Africa and Egypt be*
came the won 1th lest notions of antiquity. But, as

they censed to njumifaeturc Iron, t heir civilization
.and magnificence faded. Egypt, for 2,000 ycara*

has not made Iron, end In nil Asia and Africa there

le probably less iron aud steel made than on her

borders twenty-five centuries ago, when Babylon
wa* the glory of kingdoms, the beauty of the Chal-
dean excellency.

From Asia the manufacture of Iron spread to

Europe. The flr*t out hen tie hi story of the use of

Iron dates from Ell to nt 770 years before the Chris-
tian era. But the poetry, fables and mythology of
the Greeks have transmitted to us many references
to Iron long prior to this date.

It was claimed that the burning of the forests

on Mount Ida, Eh Ocelli, accidentally common ten ted

to Hu- Inhabitants the art of obtaining Iron from
the native ores. This, like the story of Vulcan lac
and his famous forges on the island of Leman ns,

may be fabulous, hut the metal was so valuable
that the people ascribed its manufacture to the

gods.
The poems of Komer, claimed to have been writ-

ten prior to the era of authentic Grecian history,

make frequent mention of Iron, and the art of
herded lug and tempering is fully described In ref-

erence to the plunging of Ulysses' Are-brand Into

the eyes of Polyphemus, an, act likened to that of

the smith who plunges the loud, hissing aie Into

cold water to temper It, and add, "For hence Is

the strength of Iron"' But It must have been com-
paratively scarce and valuable. For at the cele-

brated games of the Greeks we read that Achillea,
in an address to the competitors, holding n piece
of iron in Ella hand, says:

"Stand forth who ere will fnr this contend, and
3f broad fields and riches be Ills, this mass will last

him many years. The man who tends has Jluek ur
guides hts plow need not be sent to town for Iron,

he will have It here.
1-

At a later date '‘Lycurgus** allowed nothing hut
bars of Iron to pass for money. Shortly after thEs

they worked the iron bars up into quoits, and be
who lit the games lost his quoits lost his fortune.

During the time of "Sophocles/ 1 about four and
one -half centuries before Christ, the Greeks turned
tEieir knowledge of the working of iron and steel to
the forging of weapons of war. notably the sword,
and we arc told that the father of Demosthenes,
the greatest of Grecian orators, was ft blacksmith
who made swords.

Ali nut this time Hie Mediterranean country bad.

discarded the bronze weapons and adopted steel.

During the next 100 years great strides must have
been made In the use of Iron, for In ri description
of one rjf rb ri war ships bnilt by Archimedes for

King HMm of Syracuse, we are told Hint to each
of l he three masts were attached engines which
finned iron bars and masses of lead against the
enemy. The sides of the ship bristled with Iron

spikes, and of the twelve anchors, eight were Iron.

The Greeks were great teachers, and the early Rn-
mauB were among her pupils. We read that in

one of the early wars between the Homans and
the Etruscans, among the conditions exacted by the

victorious Etruscan king was prohibiting the
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Romans from using Iron except for agricultural pur- I

ponea,

As late as 300 years, before Christ, when Rome
was about to be ransomed by thp Gaul* by a larg^

payment of gob.!, Cnnieieoiis, the dictator, de-

manded. saying that Home should b*‘ ransomed with

Iron and llot with gold. Were be living In the west

or south to-day we would be safe in claiming that

be would favor the free and unlimited coinage of

silver at u ratio of Xfi to 1.

The Romans, In extending the arts of their ad-

vanced civilization, gave special encouragement to

the making of Iron and steel* Spain, tbsit for 200

years past has been staggering backward under

her load of debt and superstition, was, during the

time she manufactured iron, the strongest and
haughtiest queen among the uni Ions,

Toledo was famous for its swords prior to Its

occupation by the Romans. The Iron industry of

Spain was the first In the World, and for some hun-

dreds of years after the Romans obtained a foot-

hold, its prominence survived the downfall of the

Reman power and flourished under the subsequent
ruin of the Visigoths,

The Motts, who became master* of the greater

part of Spain at the beginning of the eighth cen-

tury of the Christian era, were noted manufacturers
of Iron and their workmen were eagerly sought after

by Franco and Germany,
France made slow progress iu the making of iron,

perhaps owing to the fact, that her ores were poor
lu comparison with those of Spain, near by.

Iron was used ni a very early date iu Britannia,
fur Julius Caesar, Lu speaking uf the Inhabitants of

the southern part of Bril nimbi, says their nindnu-B
were fastened with Jrotl Chains, uml (hat the

benches of these vessels, on, which the rowers sat,

were fastened with iron spikes of the thickneae of

a mini's thumb.
lYbcn William, the Norman, Invaded England hi

was accompanied by many men who were armorers
and skilled workers In iron.

The Germans were a little late lu adopting iron

for weapons of war, and at n time when other na-
tion* realized Its value, our German friend*, like

soiiio of our friends of the present day, went to

hnith' with n wooden club. However, she la no
longer slow.
The iron Industry hi Sweden existed as early as

the thirteenth century, at which date one of the
Knurisona was a noted Iron worker.

It] Russia we first hear of It lu 15G0, at which
time tile English obtained the privilege of seeking
for and smelting Iron ores oil condition that they

should teach the Ruvims the art of working the
me till. They were apt scholara for many years*.

They have produced a sheet iron considered superior
lo that made by any other nation.

The manufacturing of Iron by the Britain* prior

to the Roman Invasion Lb in doubt, but the Romans
during their occupancy Increased It. I-arge heaps
of elude rs, old u*i the Roman era, have been found
in many parts of England, once occupied by the
Romans. But It must have made slow progress,

for lu 1317 the Scotch would start out on a preda-
tory expedition to steal iron, as their deacendaim
would start out some hundred years later to steal

cattle. In both cases they were generally success-
ful.

Smiles says England owes much to Iron workers.
In Anglo-Saxon times they were treated as officers

of the highest rank; their parsoris were protected by
a double penalty. He who killed nn iron worker
was first hung and then quartered. I am afraid
that with the knowledge some of you have of Iron
workers you may think bucIi punishment a little

severe. William the Conqueror was their especial

patrnn, ho going so far as to say that the battle
of Hunting* was wen with the good swords they
had made him.

(Continued on page 102 ,;
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In all sizes from H to J00 horse power*

both new and second hand, aM guar-
anteed Small factory equipment* out
specialty *

NO ONE
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 MJlaagro <Sn«mntee

Chicago Battery Co.
1431 Michigan Av«nu«P Chicago

During rile fritter part of the fourteenth and dur-
ing the fifteenth century, the wrought-) ron work
produced surpasses In beauty of design and elegance
of finish anything .of tlie present day.

Previous to 1746 charcoal had been universally
employed In making Iron, hut at tills date the first

eoke furnace was hnllt In England. With the adopt-
ing of coke from mineral coal for smelting ore, com-
menced the wonderful progress that has been going
ori for 150 years past. Perhaps tile most Important
matter of the eighteenth century was the attention
Paid to machinery as a substitute for hand labor,
England, quiet to appreciate the value of labor-
saving machinery, very rooii took first place ns the
chief manufacturing nation of the world. An Amer-
ican writer says to England and Scotland Ja the
world Indebted for the invent Ions thal gave fresh
impetus to the making of Iron lu the eighteenth
century. Darby, Siueaton and Cort were English-
men, Watt a Scotch man.
And St Is further Indebted to the same countries

for most of the [nveutinna of the present century
that have cheapened iron and made steel almost
universal, Stephenson, the Englishman, improved
the locomotive In 1815, In 1825 the first |>?ih stengci1

railroad was opened in England, Stephenson s loco-
motive puLEing the train. Ncllson, a Scotchman,
invented the hot blast; Nasmyth, the steam ham-
mers, and Bessemer, the Englishman, invented the
process that bears his name, and which Is to-day
the flower of meteorological achievements*.
We will row In a hurried manner sketch the

history of Iron in the United States.
North Carolina first gave to Europea ns the knowl-

edge that iron ore existed within the limit* of the
new world. The discovery was made In 15&T by
Ralph Dane, the leader of that first expedition that
attempted to plant: an English settlement on the
Atlantic const. Tile historian of the expedition
eays: ' We found near the water side the ground to
he rocky, which, on examination ^y a mineral mao,
was found to hold rich iron ore,"
No- attempt was made to utilize the discovery

and Iron bad been made hi many of the other col-
onies before It was first made In North Carolina
On the 10th day of April. 1WS, a slitp owned by

the Virginia Company of London, com naan filed by
Captain Christopher Newport, saEled from James-
town. She was loaded with sassafras, cedar posts
walnut Joga and "enlist? nf joy to the world," ihe
balance of her cargo was Iron ore. Eortv da vs after
she arrived in England, where the ore Was smelted
and the product, seventeen tons, was sold at £4 per
ton to the East India Company and by them
shipper] to India. Is It not a little strange that tbo
first iron produced from the ore of the new world
should have been sent to almost the first pln.ee In
the old world where its history commenced?
A few years later, In 1619, the Virginia Company

of London sent John Beverley with a number of
skilled workmen to Virginia to erect iron works
and develop the ore deposits. They were ready to
start a p when, on the 22d of March, 1622. the In-
dian massacre took place. Beverley and his com-
panions were all killed, the works ’ were destroyed
and thus ended disastrously the first attempt to
make Iron in America. It was not until the eight-
eenth century that Virginia fulfilled the expectation
entertained of Its Iron producing capacities fry the
enterprising, but foiled, Virginia Company of’ Lon-
don.

Near the present city of Lynn, Mafia,, then thn
Province of Massachusetts Bay. lu 164,1, were es-
tablished the first successful iron works In the new
world. Governor Wlnthrop was a leading spirt in the
enterprise. Their capacity was about a ton rt day.
But owing to an overflow from I heir dams* and a
fear on the part of the settlers that they would
cause a scarcity of timber, the company was involve*
In frequent litigation. So that Instead of drawing
out iron for the country * use, there was* hammered
out nothing but Lawsuits, which eventually caused
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tlie in to cease work. So thus again emleri in finan-

cial failure the efTorta of the second London Com-
puny to moke iron in America. Before leaving this

pioneer let me say that the first iron casting made
hi the new world vvast made at this furnace. It was
n small iron pot, but capable of holding about a

Quart, It has been banded down as a faintly heir-

loom. A few years ago when 1 visited Boston It

was on exhibition at the old South Churrh.
I am patriotic enough to way that I Felt more

pride in drinking water from this old iron cup.

handed me by u New England mother, than I

would had I drank the rarest wine from the golden
goblet of a king. Two hundred and forty-one years
ago, October, 1653, the settlers of ^Inssaohusetts

Bay hail begum to regard themselves as Now Eng-
landers. The leaven of Independence had begun Its

work, for we read that on the first of October, ItiH'j,

a town meeting was held at Taunton, the result H'

which was the starting of the Rayban Btoniary,

afterward well known as the Leonard iron works,
which were so well managed that In 1B05, or fur a

period of 200 years, they were still In SLiec'essfu)

operation, and conducted by the descendants of (hi 1

original owners. 1 uni sorry to say that now these

works, the oldest iron works of the new world, are

in a dilapidated condition,
1 think of them as a shrine where the Iron work-

ers Of America, and, In fm-t, all good citizens should

turn, and If they do not worship they should at

least admire the genius of those noble men who
successfully blazoned an Iron rond on which we are

traveling to national greatness.

Til K TAOUDLBD ) 1 A N.

Ho looked like a man who would lie sure to over-

turn the lir^t plank be onme to If lie thought there

might bo trouble under It, and Ills lonks probably
didn't do him an Injustice, for he deliberately went
l.i tto the smoking car, when there were plenty of

floats in the coaches. Sitting down behind a man
whose ILoad showed but little above the back of the

seat end who was so busy pulling At ft cigar that
bo had not looked around, the trouble hunter mopped
his brow and looked us If lie regarded It as an
Insult e o him personally that the weather was so
hot. He apparently had no Jut tuition of smoking,
and his oppression clearly indicated that be couldn’t

quite Understand why the oilier men in the ear
had not put up their pipes and thrown away their
cigar* when he entered, A will IT of smoke omitted
by the occupant of the sent in front was wafted
bark, and he screwed up his countenance horribly,

at the s:uno time waving liis arms as If lie had been
a windmill.

A moment la tor there was ei further output from
the man Jn front, and the gentleman with tin 1 griev-
ance gave up trying to he patient.
’Look here," he said, tapping his tormen Lor—not

very gently—on the back of the head, "your smoke
Is blowing In my face.

1 ’

"Is It V" the man In front asked, permuting Ms
head to roll over on the side, go that he c«uld
obtain a one-eyed glimpse of the aggrieved person +

"1 wish It wouldn’t''
Ho resumed. Ills former comfortable position and

went on siunklug. Presently it nut hen whl Cl was
swept backward.
"Say,” protested the one with the unhappy look,

"your smoke's Wowing hack here again,"
“If there’s ji Judge aboard you might get elu

I njunction."
“Is that the way you answer si gentleman

V

"No,”
"Well, T demand an apology."
"All tight,"

“But it lou t sill right. Ymir fimokoV blowing In

my faeq." '

The man Eu front sat up. When he did ho a
pair of broad, strong shoulder* mi me Into view’, and

fContinued on page Hid.)

THE QUINCY HOIST
8i 10 Cylinders, Drum 14 x 20, |49ti
fix la cylinders, Drum 34 * 34 , isos
fix 10 Cylinders, Drum 30x30. #G2fi

YOUR CHOICE; FRICTION OK REVERSIBLE
Delivery t. g. b, Quincy, HI., or Chic-afro

Nn discount from above prlotfr.
Will *hip subject to inspection end iipproral.
Hodorn, Qniek, Strong, fiffleionl. Just, the thing for

roll Itlk up cats or fur tomdl mine*. Gut 'em In ntoak. Order
one.

WILLIS SHAW* - - Chicago
SOLE DISTlllBtTUK

The American Well Wks.
AURORA, ILL, U. 5* A.

CHICAGO, ILL. DALLAS, TKX

For over a quarter of & century have

been buildinfr WELL SINKING
PROSPECTING MACHINE BY
and TOOLS for ROCK and ALLU-
VIAL, ROTARY and CORING
WORK of moderate coat* speedy

economical in operation, enabling

large per cent sa ving In pay roll and

pipe hills.

This photograph may not Illustrate

the &tyle of machine best suited to

yttur work, but we have <m$

hundred other styles and sizes

gome of which will. Why
should we not have y o ur

orders'.’

We haw
pleased old

customers,

can please

new ones.
F1CIC3

Tools
via our large W4 pA£e

Evsry to®-
c h it 11 i.u
should
hurt a
copy of

our large W>ft pftes oat&Jogns
In Me tool kit. The
retail hardware Stock Id the
world at j'ciur ccunisAud,

Evo-rythln* for all trades at wholesale prices.
We carry both the mediom and the very bc*t

Ask lor (WO page Muchanlci Gatn-
L>gue. Fro^tO AUJodarett, 10

Montgomery Ward St Co.
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M
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-HASTINGS- Compound for Dynamos and Motors
POCKET SIZE, 60 CEKTS

Money refunded if it don't do the work* This is the only compound sold with a guarantee.JAJ' **» NEKTON sol* Agwni, • * 43 B»y St.. N«W York City

f,W£ ANALYSE EVERYTHING"
AT SEASONABLE BATES

Should. JOB want to know what is contained In anypre^tlOD or product, addruB

THE ELLSWORTH LABORATORIES
MAY J3, 0LIMITER, Rl D,

3AT BlABIlUUN STREET, - * CHICAQO

NEW AND SECOND-
HAND ELECTRICAL MACHINERY

COMPLETE FLAOTS INSTALLED*
Expert Electrical ttepiltvn of Armatures, Fields ond Com-

matatoia

ILLINOIS ELECTRICAL MEG. CO*
13*3 SL Adam! St, 111 PsoHm Ullnoli

SSiT^**.
°T tUBRIA

{Tne W aier Lubricant)
A Heavy oil to bo nil sod with 3ft to jjs times Its bulk o|
cold water for Borina, Turning TawiM. It, and Automatic
Machine Work.

Auk for Free Trldl Lot.

fOOTE, PIERSON CSL CO*,
80-&4 Fulhm Mre«t, - NEW TORE

...DYNAMO CASTINGS...
Seta of Material or Tin tailed Parte

fur the

FRANKLIN MODEL DYNAMO
Price |3,&0 and up. Will light six

6 C- p. lampa.
Write for illustrated booklet B*

parsell <xl weed,
iw-m Wwraist street, - new yprk uty

LATHES
9 to t3 inch Swing

List pricti, J85.Pl) and up accord.

Enfl to alro. When ready to buy
wemi for Lut lie Catalog and pricoa

iV* F, A Jahn Rarncuj Co,
]OlI Rnbj S(.. : * Rockford, lit.

FOOT and POWER
AND TURRET LATHES, PLANERS
SHAPERS AND DRILL PRESSES:!:;

SHEPARD LATHE CO.
A131 W. 2d St., Cincinnati, Ohio

FOOT and rOWER

LATHE. S
D to lfi inch aw I jig.

Built for wrrke.
High Crade, Low Price

Accurate- Toots
CaTaLCmiub YHEE.

SEBASTIAN LATHE CO.
I0MO9 Outwit Sired

fWSNAll.0,

(Continued from page 1GS.)
lie carelessly flung over the back of Lis seat a longmm with (i fist on the end of it that looked as If
it might easily dent the elite of ei battleship
“Whqt was that last remark of yours? he asked.
“I *ald your smoke was blowing In tny face.'"
The man with the fist took a long pull and blow

a few rings Into the other's twisted countenance,
after which be stood up, saying:
“Then why don’t you take yum face out of hern?

They have seats for old ladles In the ear back of
this/'

Owing to the fact that even a mau with a dis-
ordered liver may be able to take a hint when It

is n good plain one, there was no fight. But there
was a vacant seat hi the smoking car.

a >
TO MANUFACTURERS.

if yon could make another article without further
Investment in machinery, with no additional over-
head expense*, Hud sell ft through your present sell-

ing force, wouldn't the profits be "velvet 1"?

Haven't you some machine that Is busy only part
of the time and might ns well be busy all the
time?
Wouldn’t another inode! or something to meet

competition make It easier for your Natesmeu?
If you sire selling hatchets, either by talk through

the malls-, or by word of mouth, couldn't you sell

Axes and Joe- picks at the some time and without
tub l stimuli cost?

Cu-nkl you utilize that piece of waste material by
making something from It?

Are you equipped for press) work and buy your
eastings on the outside, but trying to sell an artlute
made entirely frurn Csist Iron, and meet the prices
of your competitor whose SPECIALTY is making
CASTINGS?
Are you making a good article that doesn't sell

as readily as you expected?
If you enjoy a patented monopoly, wouldn't you

like to have first choice of all the now things which
might destroy yo ii r monopoly?
There Is something somewhere that would be a

help to your business If you only knew what it la
and where to get it,

"

We am rob the world for new things, or old, ap-
plicable to the manufacturing business. New spe-
cialties and improvementa for old ones.

If there Is anything you want to make we will
endeavor to find It for you,

If you will neiid us your catalogue, tell ua what
line of goods you are especially equipped to make,
ufid your approximate expenditure per year for ad-
vertising, we wilt send you some valuable saggeM-
tlell*,

POPULAR MECHANICS 1MTRKT BURE iU
FREDERICK BENJAMIN, Mgr,

Journal Building,
Chicago, III,

FARMERS PH USES IN IOWA.

The mileage of telephone lines In Iowa Increasedfmm 11,04a miles In 1 SHI3 to 48.40! mi|es Sn 1904. In
1903 the mileage of telephone ami telegraph lines lu
Tr>wm was valued at IT, *07,487, and la 1904 at |«,S08,-
1L*)>. The principal Increase was in the rural lines.
^hick espial ms the disproportionate increase lii

valuation. —» » —
The total production of gold hi the United States

in 190.1 was £ 1 3. o9]
, 700 ^iid of silver 129.3.22,000,

Australia leads In gold production with 189,219400,
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FOOT AND HAND POWER

Wood Working Machinery
For Carpcnteri, Cabinet Makers, Wagon Bui Idem and Wood Workers Generally.

Machined for Scroll Sawing, Ripping, Uniting Off, Mitering, Rabbeting, Grooving p

Gaining, Dadoing, Beading, Edging Up, Boring, Mortising

Tennonlng, Turning, Etc,, for Working Wood in any manner

ENTERPRISING IHICMAPKS Aft QtAGK TO 5G
THE ttJPEMOK MINT Of 0LK MACHINES;;:;

Machines Sent on Triad. Send for Catalogue **A.
rr

The Senea FalUMfi. Co.

MANUFACTURERS Why not locate where intelligent

labor, raw material and demand

for your product obtains. All these and more found on the BURLINGTON
ROUTE* For information write to

W. H* MANSI, Industrial CommlBiiontr
209 Adams Streat - - - - * * * Chicago

ELECTRIC FV8E EUHPLArKH.

The device above illustrat-

ed Js iiti elvetrle fust 1 replacor

Invented by Mr, H. G- Addle,

of Crcae-ri, Inwfl. Jt in espe-

cially adapted for use on

electric ears where the fuses

are frequently burned out,

and Whore St Itf desirable to

pin re n new flips' la position

without lows of (line. The
Invention cousl^tG In prowl d-
3 Li k n mnirazlne of fuses which
can be .‘"UCtnislvcly planed In

operative position by merely
preying down n lover, (lie

fresh fuse forcing out the

burned fuse. The parts are
properly In aulated rmil are so

armaged as to be accessible

fit all times. The cost of

equipping ears or other ap-
paratus with tlil^ fuse re-

placer is nominal,

"'Wtr^Tn^^lrsUir^TuJrlphT^
A book rOnttinjnjgM practicnl iDfonnntSun, Nr> bin Hnnli,
Mu ay flh6 1 1 1 nfetrtUQfiS. Cloth co*ei-. Il.hl; bap«T BUo.

K. B. MOORK, Puhlbher. .Hpri n (tflefd, Vermont

DRILLS
and,

Lathes
far OForjbodj'.

Marty ftf.vlen and
8 Lies, slides r! bed
In cftUkia F. Aik
for it i

ft. f, GomB'Cwntanv
^ RixAftlfd. UL

IS wnrrnntvf] tools of best quality—just the
SOI to beep around the farm flr hbiim. Thu ipflVd
emt n-hows our !s-pieee Slur set al &£ jU, complete;
sw-pleeo Rot h S7.S0; « »iceo 41 pitco set,

f
li.70 : Bfl ploco B'-'t, $10 .76

,
ami np bi OUr Carpen-

ers r 9^ -id ecu flCtat $39 - 36 If you «r«nt TooH of any
kind wmo us for out whEjitsalo price list Yio hav<j

Ihu lnrire»t tstock Ot hardware In the world for sale
dlrelnt to the user. Tools for every trade, onu I nee rn

pTippIlea, bull dine mater) hi and build Lot hardware.
Writo uE On co for n«r AH-paco Mechlin IcV Cataloeilo
—a boob ciuritinK tow^fct whole sale prices on standard,
CouraiilCH.il to(jda. Catalofue free to. any add reus.

Montgomery Ward A Co* 15

WcMe?n Avt, ( Mactov and Witshlrwton St*., CNew,

*2™Tool Set



A Roth Motor will Drive Any Kind oF a Machine Tool

Re Ibtftfnf, pulley* or belting to Th« motor running *DJ mtCblDt &Ql
Ln qh o*n be abut o/T.

Cona tdtring Economy, Efficiency tnd Design, the

ROTH MOTOR Is beyond reach of ewnptiHra*

Belf-fiUlug. no LaeleBB in operation, free from ipitkinf ua automatic in Ita apefri

WUrtloa at variable loads.

WilU na of Four motor vunta find we will send i 1 1 titrated cattkigu# JrM,

ROTH BROS. (£2. CO,, Manufacturer*,
27-31 So. Clinton Street, CHICAGO

“Quick Action”
IGNITING DYNAMO! and

MAGNETOS
Thw incut HeHu bit' Hpfirkert nn the

Market.

Take the Place cf Batteries.

Jump Spark Coils
FOR ALL PURPOSES

B I *]«?, Den hie, Triple un«l Quad,
rtip l« for $ cat Sotntrs Zhiti n0& and
A ii te mnh 1 left. OMn™tWil In fttwy
particulur, Finn V J bifttnr.

BF.NT fC'Ei CITALOGLE D.

ihf mam wemm^an wfg. compact
sedfa IIPNP, INh.

II 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*

rmST PIPE NMOKKIl IN ENQLAND. DUCKS FLY FAST.

The Eir*t pipe iWCr smoked In

England was the one brought
bark from America by Kir Walter
Raleigh, "bo Introduced the smok-
ing- of tobacco to wit I tv unua. The
interesting relie is now owned by
the Prince of Wales, ThN Is. the

pipe constantly smoked by Raltdgb
while writing hie '*History of the
World,"

WOULD MAKE ViSHSKUS BARNACLE PROOF.

The felltny coating on the scales of lisli has been
the object of investigation by >i Chicago nmn for
some lime past The man believes thin coating to
Tie the secret of the fish's ability and sustained life

tn the water, ami hft# at lust produced a eonipotd-
tfoti which be claims Is Identical with that cm the
scales and which, If applied to the bottoms of ves-
sels will render them Impervious to barnacles. The
composition h also said to be moisture-proof and a
preservative. If what la claimed for toe composi-
tion be true, the speed of ships would be greatly
increased by Its use.

The other fellow's experience may be your teacher.
Shop Notes gives many handy lit lb; kinks the other
fellow* havo tried and found helpful. Paper covers,

30 cent*.

Wc always dhl suspect that a "’ltd duck could fly

faster than a gnu cun carry, and the speed id a
grouse when he rises unexpectedly Is phenomenal,
but the following Instance taken from the Man-
chester, N- H., Union, certainly establishes n record,

"While gunners are scouring the woods En search
of game, the employees of Kendall, Hadley & Co.'a
sash and blind, factory at Goffstown remain at work
and the game comes to them.
"The latest instance of this kind is that of a

plump partridge, which flew In at the south door of
the factory, smash Eng the glass In the engine joom
door, and flew between the spokes of the rapidly
revolving fly wheel of the engine,

"Having performed these remarkable stunts, the
bird alighted oil the top of u cupboard, where It was
captured."

To cap the story of the partridge and fly wheel*
ti correspondent sends the Following to the Engi-
neer; Recently a sparrow flew Into the engine room of
the Bates Machine Co. at Joliet, III., and went be-
tween the spokes of the two revolving flywheels of
the engine—and Is flying yet. The two band-
wheel# are about 18 and 20 feet In diameter and
are set close together on the same shaft. One
drives the shafting of the shop; the other the rlrtm-
mo# for lighting.



DRAFTPEfODlA.
167

An extremely odd man was Timothy Quinn;
He hated fresh nJr us ft parsotl hut< j

fi shi.

He- in aPaged to live notwithstanding his fears
Of colds, drafts and dampness for thirty-three

years.
He al ways insisted, and thought he was right.

Upon having each door and window shut tight.

He took so much care of his health that he died

From a cold which he caught lu an open-ear ride*

His folks had Min cremated and waited their turn
To take home hiw ashes to place hi an urn.

As the oven was opened, alt heard a voice roar

From within: “There's a draft! Oh, please close
that dour!"

—Town Topics.

# *»

GAS <SL GASOLINE
ENGINES

2, 3 and 6 H- P., Verticil

$ H. P„ up Horizontal. * .

The Wirtm unship nnd material In
CTCf}' eejfine hqllt ua la of the high-
est type obtainable. Durability tad
efficiency ii™ therefore the mnst
prominent features of CAPITAL EN-
CHNFS,

if you are interested i n f 3 as or Onse
olina Enei nfs. eur Pstflloa JP will
i-how yon why onrenftLnea are train Luff
daily in popularity for all purpoaeii.
Write for lit today— it

1* Free.

CAPITAL GAS ENGINE CO., IndlsnatKiliH, I ml.

RUBBER NECK LAUNDRY*

Celluloid, or as they ur^ better known, rubber col-
lars, are more generally worn than most people sup-
pose. Now an enterprising laundry mail ami ounces
his place as u "Rubber uuels laundry/'

DIUVEULESS ENGINES.

Germany possesses a miniature hut most useful
railway, to which no parallel is found hi this coun-
try* Its peculiarity bs that its train* have no
drivers. It la Used for tarrying salt from the suit

mines at Stassfurt, The trains consist of thirty

trucks, each carrying half a tun of salt. The engine*
arc electric, 24 horsepower each. As It approaches
a station, of which there arc five along the line, the
train automatically rings a bell nna the station
attendant turns a switch to receive it. He is aide
to atop it at any moment. To start it again he
stands on the locomotive, switches the current and
I hen descends again before the engine: has gained
speed.

FIRES DUE TO CARELESSSNESS WITH ELEC-
TRICAL APPARATUS*

The quarterly lire report of the electrical bureau
of the National Board of Fire Underwriter®, giving
accounts <ff Arcs due to electrical causes, show 8 that
In most cases the (ires have either been duo to
carelessness in handling apparatus or lit Improper
Installation, and pot tu Inherent fault In the appa-
ratus itself. For instance, there were three tires

caused by Open fuses blowing and setting lire to

nearby Inflammable material. Open fuses are no
longer countenanced in good electrical construction,
and In these Instances the fault was due to improper
Installation. Two rases were due to electric press-
ing Irons being left with the current turned on*
Four others originated from Incandescent bulbs be-
ing left lighted Iti inflammable material. Otic pecu-
liar illstance Is recorded where a barrel of paint
was being hoisted to an upper floor of a building
when the grip broke and the paint was precipitated
onto a generator which was In operation below.
The paint was Ignited and a considerable Are was
the result.

ENGINEERS* SOCIETY ELECTS NEW OFFI-
CERS.

At the annual meeting of the Engineers' Society
of Western New York, held Dec, H. 11104, the follow-
lug officers were elected by ballot; George H, Norton,
president; Horace P. Chamberlain, vice-president;
Alfred T. Thorn, director; Harry K, A3 verson secre-
tary; Frank N. Speyer, treasurer; William A.
Haven, librarian.

f ^
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AUTOMOBILE m MARINE MOTORS

SIMPLE,
COMPACT and
POWERFUL,

Beat muterifil,

Perfect wi -r km Sm-

ith Lp,

Head for Catalog.

AlfXANHR £ CHOUGH.

71 W. Monroe SL.

4 Cylinder 4, H It* H. F. Chkdgo

PLICITY
GASOLINE ENGINES
Vertlrul and Horizontal, 1<4 to
15 b. p. Staticmartes, Portable*.
Fori i ji Ln^r DutfU&ahd Sawi n p Kins.

GET OUR PROPOSITION
and liKH catalogue

Wtitcrn JUrtll^nMe A (irrt Ir«n Mfk- Co*
134 fjU Biie Street, Milwaukee, Wb,

THERMO -PILES
l 1

i V oils 1VJ Amperes
For ElMtrolytla Analyse, Charring Storage
Bartenes, Ddvlmg Small Motcrs, Eta, No
ohsmloRb, na imel), $3.00 EACH,

WALSH'S SONS & CO., 2<SI Washington St.. Newark, N J.

COOK BROS- *
Reversible Gasoline

Marine Motors
LEAR THEM ALL

\H, 3. 5, fl. 15 iinrl JE H, P, SEND FOR CATALOGUE

^ PEKIN, ILL-. - - U. S, A. %

KEROSENE OIL ENGINE
StAtinnarr, Mailne, Portable* .‘send for t«trtla£

Inti Power Vehicle Co-* 381 Dearborn St,, Chicago

\PROCRET\
AND EQUALIZING GEARS

IN STOCK OR TO ORDER
Standard makes of Chain on hami.
From pt delivery ....Calaiogue fne..

CULLMAN 1THKEL CO„ lirJLl Dunning St, Chicago

IMPORTED IMITATION
DEDION SPARK PLUGS - n CMt
JUST NOW - *acb

THE MOTOR CARSUPPLY CO.
1437 Michigan At**, Chicago, 111.

MARCONI TALKS ABOUT SPACE TELEG-
RAPHY.

William Mflrconl Ims gUeu out the* following
statement; "‘We should have our transatlantic
Pf-TVlcf1 from Glace Bay, Nova Scotia, to FuidJiii.

England, operating mi a eon line re in I banErt al>l>ut the

flrsL of this month. At the presold time our Instru-

ments sire installed on <10 nceu it -going vewaoJa*

but of thf-sc only two have the long-distance instru-

ments that operate up to 2„3DO nn,1 ii.-liio miln-H. The
ut tier long -ill stance Kids of itisdrumen ts will shortly

he luetailed.
4‘So far we have paid little attention to the land

mprvk-e* although we are operating for the English
navy depart die id a service from 13n gland lo Gibral-

tar, the messages passing over a greater part of
&piiu. Something may also he done wl»h land

service in Canada for the Dominion gorm'muenh
During the balance of this year our (line will be
i]til to fully occupied with Improvements In our Glaee
Bay station, and not until ive are perfectly sure of
our nhlllty to maintain this service eJTrctErrty and
continuously oh a eonmierciiil scale will It be thrown
open to the public.”

SELF-RELEASING FLOAT FOR FISH LINE.

A well-known English angler give* the foilowing
directions for making a sHf- releasing (lout for fish

lines:

Take a float whose h-feni extends n half- in eh, more
or lews, above the cork body, all ihnt is neecsBiiry
Is to cut a quarter- Inch section of? a rubber tube1

of a slac that will fli the stem snugly, limn after
the line is ran through the ring at bottom, of stem,

simply tuck a liHiji of ft under the
lube section. Striking n fish will

release the float, or playing the for*

nier surely will, whereupon the tl«at

slides down the linn* to the ^utdl

Or the Ktnle-r, and Its puriKise Is

accomplished., The facility with
which < he float may be released can
be regulated by iu^Iiijt n longer si'e-

1 1 o-i) 1 1 f tubing and by pushing tin-

folded Hue further through the lat-

ter By Cutting a groove around
the top of the stein and taking a
turn mound tills with the* line after
the latter Is pushed through the rube,,

a non- res 1 sting device may be had at

will, although srhis, would not‘withstand the strain of

landing a large fLsdi without tearing ihe rubber r till-

ing. Bl III another method may be employed: Pull
the looped Hue entirely through the rubber tubing
and pass over the top of stem* then draw one end
until the Hue passes around the latent but Is merely
held by the rubber. Tension will release the

float.

NEWEST METHOD OF ROBBING THE MAIL,

If la next to Impossible to pilfer a letter from
lie of Uncle Sam's mail lvcscs, but some promising
young thieves in Minnesota Lit upon a plan of doing
It which would have succeeded ndm Ira lily had not

an approaching patrolman frightened them away, In
their excitement the boys forgot to take their pilfer-

ing apparatus, which consisted of a flnr targe grass-

hopper let down into the bus. by it string. The
grasshopper would catch hold of a letter with ids

claws and hang on while the hoys drew Id in through
the op min g and secured the letter. Then they let

him down for another catch..
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GAS ENGLVES FOR GFRNAK WAR SHIPS.

Tho Germun navy tulirlul* are giving eltiae study
ft'j tile posfilbMJ [jew of gas engines for propelling
n-jir uliipn. le in reported that the admiralty b
having n rather large vessel fitted out therewith fur
tEie purpose of nuking I’Aperltmuats, A dtatuiFafosi mu
the subject ulti-aored mi usual attention at a seaskm
of t lie German Society of Naval Architects.
The chief paper was read by Engfneen Capita tue,

of Frankfort - on -the -Mil In, who predicted Dial gas
will displace tlie present steam engine as well
the turbines. According to the engineer's t-aleulrt-

tlona, tin., present machine mlUxe* only twelve to
fourteen per cent of tile coal's energy, whereas gnu
engines utilize twenty-six per rent.
The speaker described an invention of Ills own,

which lie copiously Illustrated by tnodels and magic
lantern pUumv#, whereby lie proved that gas enn
be sLtri'CHHful ly adapted to driving marine eDglnes.
The Thorn eycrof is. English marine engineers. are
now building a vested to be fitted with n 000 horse-
power gas engine,

* » m

CUK K TO Itrv 21HNI YEARS

A elm^k which will run for *000 years has been
Invented by Richard Strutt, son of Lord Rayleigh.
The motive power is a small piece of gold-leaf
which is electrified by moans 4 ,f [t very small quirn-

ttty i'f radium sail. It bends away from the
metal substance ami keeps moving under this Influ-

ence until It touches the side of the containing
vessel, At the moment of eontuct It loses Its eleo-

trlonl charge mid then springs back utad 1 b again
electrified, and the process repeated, Sir William
Ramsay considers that this may be made Into a
Very reliable time-piece at an expense of about
Wnhi l

DISCOVER V OF PROCESS FOR MAKING HARD
RIBREH.

T lucre was once a machinist named George, who
worked at the bench and was always more interested

in lien ring the quitting time whistle blow than In

any ether event of tite day, says Locomotive Engi +

tieerSng, One day the first yell of the whistle found
him with his hammer In the air, and being alarmed
lesi he slumld make even part of n stroke beyond
working hours, he permitted the hammer to fall

ami It broke u bottle containing a certain chemical
which happened to be on his bench and the chemical
inn over a sheet of rubber that also \vu* on the
bench. To wipe up the mns« after the whistle had
blown was not the way George did business, so he
went home, Tn the morning when he examined
the rubber that had soaked all night In the chemical
Uc found That it wrm as hard .ns a piece of board.
Hen. now came In the worldly wisdom of tills

machinist. Instead of cleaning up his vise bench,
throwing tin* spoilt rubber mid broken chemical but-
tle into the rubbish box without thinking anything
more About the ml simp, George reflected; that the
change in the consistency of the rubber tvelk due to

the chemical that had been anointing it all night.
Then the question occurred. Would hard rubber
have any value as nn industrial product? The secret
of how to make hard rubber war carefully guarded,

a company was formed to put artIdea made from
it upon the market a ml the discoverer Is now n
mult I -millionaire.

Tf “Chief Elnetrlelun,” who omitted the name of
hU town and state in asking about the magnetising
of ji certain steel bar. will send Hb his foil addreesr

we shall be glad to give him the desired information.

We burn (he charge for the work desired b about
two dollar*.

MOTOR CYCLES
a ltd ENGINES

jUSQ EASTING AND TFUMf

P4RT5 .

W. Uqfriab Motdi Woh*

1251 N. listed Si dtago

If H. P. Bike Motor, $7..
CASTINGS WITH DRAWINGS. blest ftfeitl

TtilHlm U.rii, In ii 13 H y.

ftjlLrr li,r, riLi.Ll-.-id..],Lj™

Eureka ftfg. & Supply Company*
St. foul. MlimesaU

A MOTOR-CYCLE AT SMALL GOST
1

1

m

I

nu tijif1 of rmr AthichnbU Out*
fltft, THOROUGHLY P&aGIlGAL.
Ill LrbK For ii Y fcAEfl, AI»o * I*,in

elete line cf Uatoint, 0^.ntlnK^ anti

AccHWHjriefl for Bicycle, Automobile
Slur i no n r H r cut i nn ary

.

bead ttnf Tut Ifctilrtgui.

STEFFEY MFG. CO.
Brawn and fwiwc*; Sfc., PWIjJ- hub. Pa.
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Popular Mechanics
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ELDHEDGE ELECTHIG KEG* CO,
2*3 7 Matn Street. Springfield. Mane
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By l£rL E, Sbeasgrceu in "Minneapolis Times.”

Hank TuHtu was Just prlvhisr the Mulshing touches
to lbe S&l before leaving time when he was. ap-

n pproaclied a very well Crossed gentlemen, all out
f-i breath from hurry] rig fr>iu t L- 1 II. &. N. trail* td

Nfl. 12 of the B, & L Z.

"'What lime will you Kef to The Forks T’ a Hiked

the gentleman hurriedly.
"About an hour late/’ answerer! the engineer, tup-

ping the bowl of his pipe on the Qrlyp wtud,
"Why, yon will leave here only about that late,

find R8 tills train has only three n 'gal nr wtiip» to

make von should gE't ihere oil time/’ argued flin

gr iitieiiiAii.

"Yes, we could, but bad, open, wot weather tills

fall an' &o far thin winter has put the track eii the
alow hoard nil' we*re Lot to make bettiTM runnlu'
time, Sorry, sir. bat It's orders.” slowly ?i«oke

1

Hftiik.

“Here* read thD message! My IE t tie three-year-old
girl Es not expected to live. I’ve got to get to The
Forks oh time, ho as to make the Chicago coimeo
tiotis Fund be home in the morning—Christmas morn-
ing—Christmas Ltiotnlug. This Is a ease of life and
death, I will give you .$100 If you get mn there on
time," pleaded tile desperate mn n_

'"’One hundred dollars! Why, man, my JobM go
up In smoke; they'd cut my suspenders Nl n wink

AM be entitled ns soon ms we got to The Forks..
Bay, mister, did you su.v thul JltLle kid was three

' years old? Mine Is three years old tonight. She T
s

:i Christmas eve girl, rtn‘ Inis go! blue eyes an' gold
s-nrls, too/’ said Bank, rentHug the message.

“So lias mine, and slie, too, was born three years
ago tonight^aud, engineer. I love her. Say that
yet* will make The Forks on time and the hundred
Is yours.”

''An1 you bet I love my little kid, mister,” said

I la irk, 'ati
1

In a ease !ik j ‘ this I'd make The Forks
on time if I lost forty jobs."

r>etl Trne, the vondue tor. came over with a elear-

mice card fund orders to meet No, 91, the local, at
Em by and an extra at Hadley, After reading them
to hist engineer he mild. "Rumember, Old man, not
one minute better tkao run pint: time today."

"Say, Dell, if 1 get to go in' Too Cast, don’t you pull

the air ou me. I’xu gnhr Iti mi time! This man’s
Little three-year-old girl is ilylu' an' Fin goin' to get

him to ber as fast as Xnuey can turn 'em; so don't

otop mo— It’s my Job an 1

not yours that’ll be lost."'

Dell tried in remonstrate, but not Hank had bln

nil ud made up-—and when that particular engineer
made up his mind that be would play, he would
play tf It cost his Life. Dell knew it, All who
were acquainted with Hank knew it.

They left ju^t one hour late, and from the -start

Dell and the anxlnun passenger knew their engineer
had meant what ho miiiL The schedule of No. I'J

was twenty-live miles an hour, but they were soon
touching a forty-mile gait— Hank taking advantage
of every Htrcteh of good truck.

The coaches plunged and reeked frightfully. Every-
body was tossed about In a reckless manner. On the
engine Bud Wella went through nil the movements
of an acrobat In trying to guide each scoop of coal

to the firebox door. Hank held to the Llrotllo

with one hand tun! to the arm re*t with the oth f, r

uud raised himself from rln j seat with every wild

plunge of the 891, She would raise to the right*

theu to the left, and throw herself, with alt her
heavy weight, to the track again, white mud and
water, sqturned from the ties and roadbed, shot up
mirt over machinery find eou ehes until, before they

had traveled ten miles, they were coated heavily
from truck to roof. They passed a section crew

(CunUnicM on page 1 72.)
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25c.
BOOHS

i
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subjects Send far
price list FREE,

HOW TO RUN EN-

GINES AND BOILERS
i6j? E. P, Witsen*
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trated. $L00 w*KhI&
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SCHNEIDER—Care and Handling of Electric Plants, $L00
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NORR1E.—Induction Coils and Coil Making for All

Purposes - $LOO
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ftow to Tett the Time in any part of the world at a
glance, a colored movable model, price Z 5 cents,

SPON <SL CHAMBERLAIN
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Novelties Made to Order
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Metal Stamping
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turn work out cheaply. Write OS—

CHICAGO RIFLE MANUFACTURING CO.
so

- if.KSo
IO“ ST

LOUISIANA PURCHASE EXPOSITION awarded the

Grand Prize to Eclipse Windmills,
Grand Prize to Fairbanks Morse Portable Gasoline Engine,
Gold Hndal to Fairfeanks-Morse Vertical Gasoline Engine,
Gold Medal to Fairbanks-Mqrse Horizontal Gasoline Engine,
Gold Medal to Fairbanks-Morse Marine Gasoline Engine.

dept. 449-A FairbanRs-Morse Co., Monroe St., Chicago, 111.

(HMlEmcTi i Fleas# send UJantrated nattlogufr and prices : I may possibly be In tUa market for the hems checked.

Edlpa* Windmill , _gal. TanK Tower

rani#.,

Fatrbank»>Mor>e Gasoline Engine end
Fairb«nUs»Morse Gasoline Engine and Dyne

you™ truly,
Town State.

mo.
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It for youi-j*rd[ by «nr iifTtir tr» n^fiind
money if biwik ii, jn>t ridWLafjLrtni'y

ripen eiftininjit ion. Coder thin offer
2J,8ft eopioa been eoJd wiiii jjair]

for, runt rmt of this nuntboi we have
r&fnndivJ for only T3J ccpLcm. There
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THE DRAFTSMAN
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—

Cleveland, Ohio

(Cun thmed from page 170)*

at Haste! siding. The men ran far (he rlubM-wsy
fences as they piiiv the truck sinking in from of the
wildly coining train.. Even to the fences readied the
mod and water* while the track behind the train
l(Hiked like n snake.
At bjinby, the first telegraph station, the local

crew dill the Hiime ns the section men. They ran
for the fecteeH and the operator pwure ever after-
wn ill that the whole rlgh! side »f Hu- engine and
(Tain wnn oft the roil and in the it Lr when U passed
the depot.
At Clausen the order board ivns uut* Hunk wag

hot all over the moment he snv It anti before Ihe
train eutue tfs a dead glop Ue was chasing Dell Into
the Dfljue, The agent bunded ibis message to Dell:
“Is Engineer Tulita eraiv V Answer ill olive. A. B/"
J In iik wrote the answer: "'No, I'm not crusty.

TuIlU*" "Sav, operator* got tiny more orders for

ns V' shorn ed Hunk
"No, only your message. 'A, B.' Is hostile to think

yon are brat hi' Ids alow orders* ” answered the op-
orator. _Vt the last word the engineer grabbed tile

clenranee curd and ran for the engine. Del] heard
1dm call,

,JCome ou T cjip, J in goln 1

/
1

New. to buck a dispatcher ami disregard bis slow
orders* to grab clett nances without k slowing positive-

ly that there were no more orders, to leave town
without tile proper signal from the ecuuiucfor, and
to run at Pilch iveklesja speed over sneli bad track
was more than Dell could stand. Hut the train was
moving anti he had just I line to catch the last open
vcstllmlm When Hank anw bis <4Cap +

ii
,p anfely on

he yanked the throttle upon and with a mighty
bourn! llie am responded. Dell would have pulled
tbe air, but he romi a inhered Ilia l i\ was Hauk'a Job
and not hi*. Trusting that the dispatcher would
not turn any train loose until Tulits luul been caught
for sure, lie sal down In one of the seats and rubbed
his face wllh his liaiuls.

Twenty miles more and Hadley came iu sight.

Here they nid the extra, just pulling la on the
siding, ami with to take coal and water. Again tha

order Isami confronted 1 lie in. Dell, white with rnge*

brought t lita uieKKiige to Iiunk; “Codr True ii rid

Kngr. Tullts. Why do you persist in disregarding

iny n!nw orders': Cull at my office §n your arrival*

A. B "

Hunk coolly penciled thin underneath “A. B.V
messnge; “Will busi all iu]es and slow orders*

Case of life rtnd death. Den t bother any more.
Tulits," and followed to the depot to had Olit more
a taint orders, where He again grabbed the i lea ranee

card, ran to his engine mid vvup nailer w‘ay. He
was looking more determimsl fhun ever as ho said

to We] Is ; ‘Might as well he ditched for a mogul
as n pcamti I-Oflster, Tin tired a Ely way, but if

nothing happens, oven If 1 have to bust the whole
time card an' the constitution of fho Uniter] States.

I'Ll get that shim to his Chicago l rain on Time. Yes,

Fin tired nil right/' He lighted his pipe ns a son
of eon solution.

Thirty miles more of rocking and plunging and
heptlsiu of mud and water wllh no let UP- At Eekeli

Hank expected to again be stopped and ijtlestlODed

by the dispatcher, but the hoard was "111
1
' anil wMli

a Imug they rushed by the depot, over the cross-

ings and on to the last twenty-five mill's of the run.

The dispatcher had evidently thought Hank ernxy.

hut on gelling Ills message from Hadley decided to

give him clear saJling T which was taken advantage
of. Eoken was the last telegraph office on tin 1

branch* and now Hank more than turned things

loose. In alums) us many minutes as there were
ml Eos did he make The Forks. dYoppIng down Stil-

inots ] l

L

1 1 like a demon. With a long pull at the

chime whistle, he let every otic know that No. U!

wnt coming and would be there on time.

At the depot were the superintendent, the master
mechanic and the chief dispatcher—all there to dU-
chatge thu engineer. Nflnfy fltopped in the train



na
stifd ’wfili her nose to the bunting jwst. In an In-

stu i it the olflclalB were in the vain and Haul! heard

from their own lips (but he was discharged—fired-
canned!

"Couldn’t help It; "twits a ease of life an 1 death,"

he sold. na he got down on the left side of bis

engine and nervously felt all the bearings, ah he
stepped to | he ritflu side he met fnee to face the

man for whose &tke he Inid lost his job.

"Say, mister, I -I -I'm tired! 1 got you LcTo of!

time. There's your train, an* I hope you'll hud that

kid of yours alive—but I- 1 -Tin fired though*"" he
stuttered.

T3ie olticlala saw this stranger hand Hank a purse

and with U a small white cord, ami heard him say,

"if they won’t put you back to work when you
show them this card, let me know. God bless you,

Tulits, and may you have a merry Christmas, '' and
with a hearty hand shake he ran across the plat-

forms and boarded the Chicago train.

Ilnnk looked at the purse and then at the card

Lowest Prices
for musical goods of the right iiuulity. Wo
sell only tin? very best gritilcM, Hie only
kind yon earn afford to buy If you expect
satisfactory results. ps

tip feo ISO.OO la our
95 ritiiUC of prices rm
un vlellrtS, 21 tl Efferent

stylos to Boleot from,
Each ioK-tniae-ut ab-
SOlcitcly dependable.
ei ml ottered to you at

on? wonderfully jyw
v. !l,i li-wilu or Lees.

2
b ii y a the

cfi genuine
fi0 R« cfc 1-re El

u u i t » r. 11;

othnsr liaftktifl

-it prices lorrer tlun cm
liu found snywhi re el*t-

for inatruinentH, of
the Huiuii quality.

i a our
iAe wholesale
Wprice to

you for It

E s ii n i no
0 ] e nwCnkI in » n d O-
If n, an i n^lni oitut
that sells for flrQC
ta (S.lHD elsewhere.
Wu bundle *Ti j ry-

tldnif in muaieal
goods and will glad-
ly sand; pur inter-
entlue PHtuioyuB to
AM)1 person who can
I

'<• in Kt Ld y ii *f) a mum i

-

cal InstraaiPTit of
any kind. Ask for Musical Instrument Catalogue.

Montgomery Ward & Co.,
Michigan Ave.„ Mad i sen and Washington Sts., CNcaco-

In ii dreniuy Hort of way find ut utter ml: “One hun-

dred dollars nn" ;i white card for my Job! Qw&* I

wuk tm easy mark s lire enough. Poor starter for

iwxt year's Christmm*," He turned the card over,

then right side up. and read:

A, N- CAZZLER,

Director

H & K. and B. & 1- Z* Ilya.

Chicago,

Illinois.

The next day after Christmas, when Hank was

getting ready to leave The Forks with No 11, [ he

office boy handed him a tetter from Mr. Cazsler.

saving lii part:

“Baby alive and improving. Here is a small shin

plaster for the sore Spots on your body from (tint

tierce tide of yours day before yesterday," and the

rough old engineer bad Just time to wipe nway a

tear and bide the new hundred dollar cheek in bis

wallet, when Dell called out, "Bo-o-o-ardT' r

Engineering HF
Complete and short TOPraW. Thoroughly equipped noglnwr-
Sdk sfeor^- Shop work, from the beEumlTi*;- snort

I
eoUrtCiH in SP mu and Electrical Frufiueerlng. i-ipcnsca 1m*.
AHmamolM>u i bwt E^ii.LiLL jmi. btndeBtt m»T «tl>. »ay Oqul Om™<|*.-c.|hd«

iimd ,D.| fln-tiKitl twM, U^Dil iui eiutagu Is wblch fadaraftfr*.

UKjfHLAND PARK COLLEGE, OesMolms, I«.

Air Brush for Art Work
Wt AM MAKING lit STANDARD.

The berdt Sn mw fur fttiplf irttf eolor by a jet of fl,lr,

JSnnblOfl you to do better work in lean time.
Found iu etery complete Ktudia. Circular frpe.

-WRITE TO-DAY

Air Brush Mfg. Co.,
Ml MS5AUST, ROCKFORD* HL..1JL S. A.

A GOOD
Drawing Table

CASH WITH
ORDER. PRICE.

Adjustable to li<- Lull t fthd
*nj<(e. Top nf Imra. cm

wood ® * JS laches.
&njj le, Top nf hu rd. o r soft

CulUHiLIk Si... I

BhL|qhOd In the knock-
down by freight. Weight
K1 (km. OLfcnJurs frtu of
full line of Table*.

The Hetterschied Mf^* Wks.

317 S. Ui vlhlrni nt.

GKAN'll RADIUS, MICH*

NOTICE
TO LOCAL SUBSCRIPTION REPRESENTA-

TIVES OE

Popular Mechanics

«

You are expected to keep

track of your subscribers

and secure their renewal

and forward same to the

home office not later than

the first of the month in

which the subscription ex*

pires. Failing to do Ihis we

wilt then notify the sub-

scriber direct from this

office, but wilt recommend

he hand the renewal to

you to be forwarded £i £1

Popular Mechanics
j
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Patents, Metal Specialties, Novelties, Tin and Aluminum Boxes
We mate them all and anything in the metal line—-Punches and Di«---Special

Tools and Machinery-—Boxes of special design and patterns; also experimental

work at reasonable rstea* All work guaranteed.

GREENLEAF & BACON, , i 42 and 44 Michigan Street : > Chicago, III,

POPULAR^ELECTRICIAN
THE ONLY AMATEUR ELECTRICAL PAPER IN

U. SCIENTIFIC BUT NOT TECHNICAL.
EDMtQ BY EXPERT ELECTRICIANS,

dept 3 Lynn, Mass, 3 Yeans, *1

WM. ZIMMERMAN
PATENT- LAW f PATENTS,
TRACE MARKS, LABELS ETC.

1000 TRIBUNE. BUILDING
TELS,, CENTRAL-4905 and AUTOMATIC >39B4

ATENTSP
Yuhnble Bock™ pBOntflFHEE. Ttlls ho*to«eart
Ihem at lf*w c^trt, How to »eJ l s Patent and Whstto
Invent for profit. Gi*v* Mflihnal^al Movement!, ia*

‘ilufihlfl to I riven lot*, Full nf Miw-Unklaii Futons Informa.
SLoel. NF.W HOUR FRET’ tv #11 who writ*.

O'MtAfU 4 BROCA, fceat Atlys. 9l& F. Street, Washington, D. C.

MEW YORK OFFICE* BBS Broadway,New York City

Secured or Ho Fee

Guide Boo k Free
Tel It more &L1911E 1'attrtt Ilian any bciofc fHlbllihed

TOlUcoa * Co., fifiD I £t, H- W-, fruinnfhm, D. a

VIODELSISUP PLIES
Send for mustrued Catalog of Appliance Lor Models

j. WEINERT & C0 . f 134 Pierce Avenue, Chicago

name plates, trade marks

\,The Mei r r r o it o C o ,

--— — a kr p i n a * b'i -t U fa q'rv a %

l® UtCALGOMANlA IHANKFCRS,
NAML PUtfS.TBAOE MA*rtS 4*D ORNAMENTS

S?f' OPALESCENT ttMKSft'.R WINDOW StCiNS
Cal^halEiA ifv . i.iart. aiLu

TRANSFER WINDOW SIGNS

THE THINNEST WATCH MADE.

What Is clnhiud 1o be the thinnest watch made
In l lac world 1* mamifaHtind In England mad sell*

for ®Jj u\i to $
J

Jo r They are eta lined to be perfcit

Actual Site of Thinnest Watch
Made

timekeepers, notwithstanding the eitromely clelleflte

construction of the works necessary to he cout nlncil

in ho thin a earn The actual thickness of the watch

and cats? Is only three- Els teen ths . .f cm inch.

nskpil where he could secure
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WE MANUFACTURE
Staple Goods and Specialties

IN CAST BRASS
AND SHEET METAL

Estimates Ftiro&hed from Models or Blue Prints Correspondence Solicited

FROST MANUFACTURING COMPANY
37-53 SOUTH PLEASANT ST. KENOSHA, WIS.

PATENTS
Dorluff the pnat JO Inara Mr. Shepherd. of Shepherd A

Parser, baa obtained for u* ft ftrr>ftt many tinmrtunt patonta.
we hare no hl’iiution Iq hdlftli/ rtcmnwnailiff himU uny-
duo haTiag need of thoaerrlore of ft httornojr.

BALLWOOD CASH REGISTER 00 ,

Valuable and Salable Patent* Secured.
Advice ai to Patentabllitr and Commercial
Value

ItIon
enter

SHEPHERD A PARKER. Patent Lawyers
i Mr. Parkerun Nov* 1 » J&03, reei(-n«d htapoe
a* an ejra.ipJuer In the C, S.Pat*nt OiUceto c

thl» firm.

210 Revenue Building

Addreea

WASHINGTON, D, C,

WEU INSTEAD OF ICE
Fflll nEFRlGERATOR,

Combined 'Well
and Kefrigerator

It may Ijp n 11 tile out nf

Hrusoii .fnstt now to t t-ll to

w

111 IllgS HUiy 1iP CCH>|H|1 f but
Otiywfljr U won't hurt to ro-

ccdl ttip hot days that. were
and jEfet midy fur uuirp later

on. Tha latvBt substitute for

k-p In plncpfl win.1 re it is not

rntrily obtained, or Is quits
i-xjiiustri1

, Is to lowiT the

"refAerator" Into a well.

Tile box eontiiluB several

slid vew, reached by swinging
doors, mid Is towered and
mlarti by nu'aus of a wind-
lass. Ttw cage or bos Is

kept hi iKisltloa by two guide
rod*, and the rover Ju the
well Ijj lifted when (he ii?o-

hnx wines up, ami returns

fmiidtlon ivtion It Is again
lowered. The Dump takes a

sidestep when the re frige ra-

tor is Installed,

Iilesof curuets reduced ( hhii 1J4 jrMI !***«**.

THE BIG FREE BOOK wlww* an almost
endlc** varitt* Of Carpet*. Art lqu«r«*.
Ftiia. Kattlna, Ollcuth. ktnolrum, Btlifli*.

'

-dpf riff*j Curtain*. Draptrlc*. Wphalattry ,
*t*„ Yard

F^3«jGa n^rpeL, I I c per yard and U p*fajrda; tla

ngi wtUj fancy border and fringe to coyer big porlur*, f i>»*

up. Wft wlH **pl«Ln wbjf w*tan «« F*5*ET1 AJ
ABOUT OnC-HALF THE PRICE OTHERS CHANGE.
GUft FREE TRIAL PLAH w HI b* full/ explained. How we cnt aai

make carpet many rtiapt to ht any rdom, ‘iirlnlndltig aiiillty pp*
nntm, our ti*j after rartlval term*, (iiilrt dellTcrj, echeme,

«ry tlttte freight L-imrKW, ml\ Will be fiTplained fr> von. Cot tliU *4

Out ftml *end tons or on a po#l*JL

Carpet I ataloBtie,” and too nIU got all thla tree, and m r ill get

our very and most Mtonl^tgrty liberal carprt Otter,

^

carpet proposition never known of before, write TvPAi *rni

SPECIAL MANUFACTURING

Dies and Stamping
i

- - TO ORDER - -

SPECIAL MACHINERY, MODELS
EXPERIMENTAL WORK

DROP FORGING DIES AND DROP FORGINGS
Haninure £$ perl nit! ph, «tcu, Mhu r«L tf>

.

Order. nd S*mtiJen or Ur»w 1mr* ft»r

Entliu*iei<t Write fur OuY li<n>klrt.

THE GLOBE MACHINE Si STAMPING CO,
07 3 Hum! ttnn St>, * Clifretand. Ohio

5#nd three one-cent stamp* for5-color
PICTURE CFLINCOLN PARK BRIDGE

W. L. 5TEBBINGS
Civil and Consulting Engineer

LICENSEt> AHCHITfiCT
Monadnoek Block, * Chteagb

TeL HmrrLuu 11M Cable Add res* "Stohbl D(rs
,+ IHreOtory Cede

ALL METAL
MODEL

San# ffrw im’r «a/ te;1 in a4d fnj
le»j| i't'l utnnft hjf ujrOitJ

THE LOCKE ADDER.
It minlinliofi time, «jqi< List a rnr| 4 rULlgernr of

dt-Lills, Ail'll, subs ract.^, multi pii«
and divldfhi. Capacity, f’niicuH inaYe
« mlatukfl. One or the fiLste'^t. iMldinh' tnnebtuoa

made. NecDfnfiHcfttftl rntMThattbrni tt> get outi of
ecdflrj nit exprrb repair ti-jiihi'n bit Ik pay •, ii 1 ’ liniiipBi*

oa i n?o dc : .\y ji i hI IxiL’sitiv,.1
tvi«‘ nrr , Krftdy 1-n b^u any ( unb,

any pine*. Kimplv, light, bandy. fLnbbea
' ,J| -' Tk All inetal. Prltc, Ift.llG, pmimiiliaL'.g, Sand

p Laeke tor FREEdemrfplJPrc booklet, Aw»t* toaMrd.

C. I'. LOCKE WPG, CO,*
Adder to Save SB WiLlnut Street, LribtLi, hue.
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ELECTRIC RAILWAYS
Dynamos : Motors : Cas Engines

OnmpldtO Workina Models, al"o Cast!
thiijk' for til-? Amateur Klivirk'LFm,

The CARLISLE A
262 E. Clifton Ayfir

W1

«utl Fartfi, Every-
n >fe for CutiilOtfUfi B

FINCH CO.,
Cincinnati, Ohio

AllffhtTThfn vpu, wimfclfc, No cheink1Me, o]|, sklOke mi*

odor, Irirtnrttr-d by Army aM Savy. and hIB D*t««vn
Jleph's. Kiwi I iis # 1 . (Miami -*f> wlll*hlp llashli^tCOm^

E
lcte Imnirtl lately prepaid. Other Sped sis : Elevti'lft

utora., ift.Jdl and Ifc pontage. Ktectrio Top, 3 £« and lie
postage, Shock i upM ochino. *1 0(1 and SO.- poetairC, W rite

lor our boob No, 4 of Electrical fiix*)). IT’tf >'bt H H.

J, A3.T 1UK A SONm Ch i,, 430 W. Wnt it St. , KI 3 wauUee h
WlB.

The Worlds Headquarters for

ELECTRIC NOVELTIES and SUPPLIES
If lt +* Kloctrlo We Hare It. We irn€l«e*ell All

Im a* Tie* Lamps & Battery IfM
Fan Motor* to (IG.M
Potter? Table Lamp 3.UI

UnttfTT IIAnnins Lump IMG
Telephone. com pjebe, iS.&i tpi.96

Electric floor BellH. LOO
Electric Ovrlaje Lam pa, #t®

r
H.OO Medics! Batter!cm BAG
12 Belt. with. SattUdlj, £/it)

Teleitm pi. Outfila. „ 2.UP
Buttery Motor* Sl-ClOtfi llOO
Bicycle Electric Liabti* B.B6
kiwtrlc RailWAy. LIES

Pocket Flneh Ltijhts,
Kicktio tielits, 100
send Ton urevr o*x, h tout out

$3 Electric Hand Lantern, Agent* Wanted*

Cleveland* OhioOHIO ELECTRIC WORKS,

SPECIAL DOLLAR ELECTRIC BARGAINS
Elwlrit hidiil Llfllil .

“ Sc#rf fTrv ^ , .

" Wafor. , , .

*• blLUuim . ,

*"
Tot.

4 *
Stacker . . ,

" 1 mJutl loi Cull.

We keep all Electric
NHJTulUst.

Seed Tot catalog-ms.

Electric Novelty Co*
I6L Market Sb

NHANAPOUS [Nth

tvwy Soy Hi« Own
Telia how to

Bteam Eng thG&.

Toy Make?
Tula how to tank* all feSnda of Toy*

Fboto Oamenv* Hind-
jhit.m i jla. M le roat'inpea, iiiectrl* TeJocrtiiJ

1 ^|(ipnrnM, -Mrt(£iO Lnntornfl, AJoiian
Harm, Boats. from n rowboat to* erboeb-
erj |i 1 sh> Kites, B&Jl^nf, lIiLakH, Wason*
Ti>j Hotamm Bow &d4 Arrow. Pop Otin*
BISjiks. Stilts. finhlng Tackle, Rjihl.it
and Bird Traps, and man? mbm am in
made so pi Mil i lint u bov can easilymake
them. 2i »0 hrtmJsnmv illurtrationfl.

All ia
nMse
This

creiiL bonk by mall, 10c, a for 2Rc.

Western Sp&cittlty Co.,.532 EL SHnoobalih St.» St Pall, Mims.

Mrs. Elsinore has inherited mn umdinken belief

lit thf- superiurity of wood f<n* cooking purposes
mid has 1 1 nil frequent recourse to u row of tumble
down iiou&ea saint1 throe b lut kg from ber fashion-
able South Side resltleure to ^eeure ilie Hervk'ew of
CJ>]on‘tl wood choiiperp, Ou her last flip she failed
to dud uny lytui a vallabl^ says the American Artl-
Kan_ She was. however,, enjcerly and quite gram-
matically nofOHted by a fonrteon -year -old eolored
buy ns follows; "Wifi- yon looking for SOJiJe one to

(‘hop your wood* Mr*. Blsmere? 1 '

He wa« iJTOiuptly engaged for the afternoon and
from I p. in. to it p. m. the aouad of an axe could
be heaid Ju the Elsmere bjiru.

When the youthful laborer appeared for Ji-M bay,
I be Indy feeling in :l lEberaL mood ofifereil hi in "At

eeutBi etmBiderlijg that hands. nm- wages for a lad
of Ills age.

"Beg pardon, Mrs, Tills mere, but icy ebar^ee are
LM emits an luiur, mukLng $1,29/'

"One dollar and twenty-five cental What are
you tnlkEng a [wnt. cliilil * Why, your father and
the other men in your block only charge 15 cents
aia hour/"

“I know that, and If I didn't wurk any harder
than tliey do, I wouldn't have the nerve to charfjru

even 15 units. J want you to flee bow much I

rhopped. If 1 haven't done fiver twice as much In

oil afternoon as my fn tlicr ever did, you needn't pay
me anything. If [ have chopped over twice ns much
fls the men do. ain’t I really cheaper at U5 cents
than they are at 15- cental'
The pile “made good" and so did Mrs. Elsmere.

—*

A FABLLL

Otii'H there was n Alan who bad a valuable Wife.
She wjis Kind and Gentle and would stand without
J1 iti'Ji hiu. She was trained to not Sit up for Him
and she bad no Relatives nearer than a Seventh
Cmtrdii who lived In New Zealand. Now. this Wife
wjis tak^ra til and the Mon wiia serf 1 distressed

thereat.
In the nest Office to ihlw Man was another Man

who was n Bachelor, engaged in the rnanufaetm-lng

business, amt at his Factory was a Steam Boiler <jf

great Horsepower ami eoitsequont Intrinsic Worth.
Now, this boiler was after the manner of Boilers

out of Kilter one day and the Buglneer adjured the

mnn to send for a Machinist to Prescribe for the

boiler's Ailments.
Both of these gentlemen at one and the same

time seized the telephone and culled up. the one a
Doctor of Medicine and the otlier a Doctor of Strain

Boilers, The Telephone GErE, after making thr eoa~

n ret Ion. by that strange instinct of telephone girls

to do the Wrong Thing, changed the wires and the

astonished bustmud received the following advice

from the Machinist:
"Pound hen on the sides untEI you loose the

Scnlcs and then Flush her out with the garden

hose,'*

The manufacturer in the meantime waa equally

shocked to hear the oily voice of flip lady’s phyatcinn

advise the following for the case of the boiler;

"Administer two grain a at Quinine and apply Hot
Cloths to the parts affected/'

Mora t.

When advertising tlou'l get your wires crossed.

THE RELIABLE

ELECTRICVEST POCKET LIGHT
RQ.lv™):^ Ah :U stunt, brill [ant liSt. Will Bjve elcht th-mWind flasht^erhurii th ree

menlha wll h r inht G wee, lUMpeiw Lve to bay atiA to operat e t

Jj®feSai
mlnonand pufliter* who an in dark place* whcto flny other form of liebt la d*ngoroap.

B»ctotLetumd bolbs easily detached and renewed when required- _ _

_ II . 00-Complete-H >Fo«tkir0 prepaid. Extra batteries 30c. Extra bulbs 36tr

WrlPf^f ^prlw In aaMtttmm4 pomplate catmiug. Agents wanioh- HOWARD ELECTBJQAL NOVELTY CO-. IB3 jt11Chlgag<k
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JOSI WHAT YOU WANT *,’°° postpaid 2

A POCKET FLASHLIGHT
Hbfi thonsandfl of flunhr-a for thousand* of
Tho handle?t lisht you evur Is ulwivya ri'ftfiJ.

A push on Ihu butt' -n jricws & bright fiftah,, mmy b&
um-d i (l ;l cpj lor full or Kan or lighted in k^il Of
p.iwji-f -wltlwiit dfcnjffl r,

A Dollar Bill Brings it by Return Mail

I'erket llashl^M vtllli spedjE llnfsh and kins. * $l.t§

Extra Unttariefl Ste. Eletv Bifcjt'l-e lAaipfi (5,M
Extra Hu Lb S5c. Elec. Scarf I

3
Let 1.50

Orlindrk'i Fl«Hbit.|^W) Elec* Dock S #0

E too. It it nm? Liahtsr 1.15 |E1m. Ch net Lo B.BO

Elec. WhIILiim; CEineJj.OO £ltt. Yuht SJearrh
Elec. CarriiiKii L'p. iUlQ Liglat 5.00

Misht Lifflil uud Watch Stand t&K

0w felalwiw of IntwesfN Etodrtal N«i titles flat

NORTH £HQR£ ELECTRIC WORKS,
AiiiuiniiuiimiinuuiuwnuunmuumiiitniHnnmuHiiiniinmiuiuiuii^

D*»L ti

E tor ( r h-n 1 f! . "U *ii ci • I i ‘A rc 1n rnlsH
ahytliiurf fn>m a pu*h lw lion ta
u Induing illicit.

K*niIworth| 111.

ELECTRIC MOTOR 75c

oiLt. rsMtl

Kind lu wati tar 14

Rudb with a wet or dry battery, neh sny filer-

trie*! dealer or look thmnch any electrical
catwltiftuejurvd see If ytro can buy an electric-
motor with 2-Encli armntaru, wrought iron,
field inntfbet. pvltay, «tc., far 75 cud te, puck-
lny and post hko, 15 cents,

€ATALOO fREl
I>ry batter:os for operating motors, Induction

;ipjU. ml •liwIUMtUof. S4 mtu *:h-, ted «A[i«. 7^ hdIi
1M nl* t'vtf nj mitinr bid»H EMrarta.

Artesian Electric Co., 744 Artesian Ave„ Chicago

MAGIC
1 willteach 700 ore new ooln trick
and one fiew card trick for SO eta. or either
for 10 eta. I will send *4tBook of Card or Coin
TrfrftVM^p , 3^ each, arid include fllua.
untai-njT of ShO tricks {rue with order, Heare at
hotne. nmsie ytrar friends, mystify, mtartls and
entertain, KOHKJtT WAfiBMATrTr, I&atractOt in
Magic* Webster Are.. ChioaUd, Illihois-

*\

ELECTRIC MOTOR A,
COUNTER SHAFTING'
Tine nioflt practical, used
fill, instructive eks-trN
c-ftl api-linnuu mudi1

. fhze, U.v£

Xl iWlltA lVurka perfectly,
tJUCUE complete, rum.ly for use

(8,00/ Bend for caEti-
logue No. 6 fuU of
elect rfc*l good it.

J. Abdrlt * Ci.,
411 Went W.trrSL,

Mogic Trick Cards*
With those cards you can perform some

of the most wonderful inuftlonR Yon can

change eights to duces, blacks to reds, etc ,

The transformations are truly wonderful
Price 10 c*nti with Instructions,

and our Big Bargain Catalogue.

Address
Western Specialty Co., SS3S- Minoeluiha St.. St. Paul, Mluo,

hook itt:views.

MECHANICS, MOLECULAR PHYSICS AND
HEAT, Twelve Work*' College Course. By Robert
Andrews Ml 11 1 knit. Assist ant Pm lessor of Pbysivs It]

the University of Chicago. 8ro. Cloth. 2-12 pastry
Illustrated. List price $1.50; malHu^ price $1,60.

Glun & Company, l 1
!! blisters, Boston.

This luxik is designed to take the plfier of a class-

room text-book ji nd a litborutory manual. It is built

up about a number of well-chosen experiments and
touches a few facts thoroughly rattier than present-

ing a great n too ant of material. Tlie book Is ti eon*

tlnuous course, the loglcul aJiHjuimec of the chapters
being carefully followed out

WIRE AND WIRELESS TELEGRAPHY, By
Edmund R, Moore, Cloth £1.W; paper iiO cents, E.
B. Mourt 1

* Spring lie Id, \
f

t, A. little hook of tech-

nical Information describing the liisrory of the elcc-

trie telegraph from its birth to the present time,

The uppii Tilt us el u ployed in wireless Ivlegrnphy Is

ca ix‘fully t
kxp] allied and the advauiagea of 3 [h use

upon the ocean are discussed. Many J! lustrations
and wiring diagrams making plain the different sys-

tem# am given nlso. In a IE, a very neat mid inter*

citing little volume on a. thoroughly modem topic.

ANNUAL REPORT OF THE SMITHSONIAN
INSTITUTION.—The annual report of the board of

regents of the Smithsonian Institution, Washington.
D, C r

,
contains* In addition to the usual report of

the business of the Institution, a good number of

valuable papers in the general appendix. The fal-

lowing nmy be mentioned: "Progress of Air Ships/'
by Major R. Baden-Powell: "Aerial Navigation/' O.

Chauute; Grataun Bell's Tetrahedral Kites; ''Radi-

ans/' by E Curie; "Radium/' J. J. Thomson; "The
IN'- Rays, " by M* Blond lot and C. G, Abbott; “'Mod-

ern Views on Matter." by Sir Oliver Lodge; "The
Electric Fnrnaee/ 1 by J. Wright; "The Marlon-
felde-Koamn High-Spotti Electdc Rallw’ny Trials/'

by Alfred Gnnlemvltz.

ELEMENTS OF DIFFERENTIAL AND INTE-
GRAL CALCULUS with Applications. By WillUni
Anthony Gran vl tie. Instructor In Mathematics In

the Sheffield Scientific School, Yale University. Bva.

M'tui-fipxlblu cloth, I Unfit rated. LLt price, $2.50;

f Conti ruled on page ITS.)

“THE MYSTIC” ELECTRIC
VEST POCKET rLASH UGH

T

Sent to any address postpaid
Semi for free catalog. Qflf
FAY MAHTIN CO, _

16ob N, Clark street Chicago III, Dept, d
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ELECTRICITY
BOOK FREE

Profusely Illustrated With Photos From
Life, Write For It To-day,

This Bjplfndm book 1} compiled from the bent author It lea

In th* worlds Explains tow ^loctrleit r m supplied br
penaivo batteries Cures Kheiimutism* M>Tftj>*ps1a, Insom-
nia* Liver and, Kidner Troubl* mud mil oerv# affection* and
dlseiRE's dn« in poor cLretahtt Lon,

IhcplsLns bon to enjoy I tie famous electric bathe *a4 beauty
and health nubKAtfC it home it little cost.

This Ik nils also list* the latent Improved Batteries < Price*. *1 .:-l

lo Jil.Lijj which Tvesml prepaid, ami allow ill clay* !>*« ti-s«l.

DETROIT MEDICAL BATTERY CO. f

f 39 Walker Block, Detroit, Mich.
Write to-day for oat Free Book,

Common Red Clover
Cured Cancer, TCrzemfi., Balt-Kheum, Khou*

miU-irn und all other utood l>la«a§es

How mm; people realize the trao value of
OUr cummin tad clorerf Il ls the beet blood
rmrilier known. TbOMiftmieof prominent peo-
ple here been cured of ranee r, rheumatism,
con pat Lon, eo^aia, skin sni blood diseases
by ila tine. Send i^Lir address to D- NeedhiHn's

116c Lakeside Bldkl-r Cblcseo, 111., and
they will inskl frt«tL full description nf Had

Oluffir Bldasam Extract, a history of how Mr. Needham cured
It lb chqclt undl tCtftinioiiii &] * from muny who haTff used the
remedy* If you have any disorder of the blood look into the
custiiH of NaijJltiLin

rs Cl(j»6fi It 1b the best blood purifier
known.

UPTURE/
t ) ilr-2(." -a P'1 took free deWrl foe- the greatest

Invention c,t the £tith Century, for the rell ft
ft ! i d ou re of Rupture. Shown Interesting' phn-
t(hi from life and contains new and valuable
information. QrtttM trial offer ever made
by nny iJrrn. You will bo interested. Write

dense Ik ME Rr* 1*0 M-. ry Block* Toledo* 0 .

WONDERFUL STOVE‘MTS
ft BURNS AIR-ONLY 10# OIL-CAS.

"fiWO sold on* month* CaDtomen delighted with
riw mi T? lurdpon VbItiImb IMl^ai Htovb P pirn did for

;
n I nn ki'atlnE rooms, ikuw, offices, e tc,,

w Lth BiuTlntOF Attoli
, No wick

,
d i rt,

or ashes— mo oflsl biU»ord rudaatr—
.cheap, safe fuel, lf*c to Lite a week
Fortin furnish fuel-gns for cfnlini
for scnaJ l family. Easily operated—
ahsnlotoly eafo—all sizes, (o and up.
Write—t'«i«liijr I'TtKH and Special
Prices, A^ENTH W ANTED—*40
Week It. flail in or address

WORLD MFC* CO*, & 7 iM) World UNtTj, Clncleaett* «,

The First Monday

yiftin a Ttt Efitfrely New Cynic's Calcudir' 1

Copyright* Paul Elder and Com pa ny, ban Francisco

mailing price, $2.70. Ginn & Ct\, Boston. This 1h sl

hi (third, text-book Especially designed for the use
of student® In colleges mid engineering school
9onte of its special features are a collection of ele-

mentary formula® from Algebra, Geometry, Trigo-
nometry, and Analytic Geometry, aact a large niim-

bor of examples under each tuple by way of (1 Iil®-

t rat Ion. There are about 250 figures which have
been prepared at a gr^at expense ]n such a manner
that they are Surpassed by no other t^Xt- l>«ok on
tile CalCulU^ In the English language,

A MODERN BATTLESHIP, Encyclopedic X Ray
Engraving, Numbered and Named, Size 28x44 In.

Heavy plate paper, 30 cents; edition do luxe, linm
on stretcher, $5.00, The Derry -Col lard Company (

25^ a a<l 257 Broadway, New York.
This Is 8 highly Instruct hre ami most interesting

chart. A modern battleship with guns, turrets,

ammunition stores, boilers, engines* wireless tele*

graph, hospital—everything that enters Into the bitf

leviathans that Cost the Government from $3*000 h
0fMj

to $8,000,000 each, numbered and correspond In gly

numbered and named below, Not only that, but
drawn to a scale so accurately that one obtains
a correct estimate of the stee **£ each part in re La

lion to the others and tan measure for himself. It Is

safe to say that that one could learn more about a

battleship from this chart in an hour than be could
In a careful perusal of a book on t lit* Subject-

TilE AMERICAN WELL WORKS. Of Aurora*
Til., have Jusl Issued their general manufacturer's
catalog* a heat little volume replete with Interest-

ing descriptive matter and 1 1 lust ratio us In their line,

together with up-to-date prices. The hook also con
tn Ins many valuable tEibh-s and some n&cful hydrau-
lic Information.
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FALLING HAIR »>

BALDNESS "«El¥

ThMalsbutflhpwJw to tell (he
c,.f 1 • ! > 1 1 fris.H faLLinjj liasr, an 1 th*( is. by
a isiLiih;. i.pjic tiiulnitjnn nftbehijrltMlI.

I * --* f^rii ilnr dticatc kith which \' ut
-.fnl-p 1st 3-ftl ic|v<| hiiiJL L>e tn-'.WT| l>* J..fr it
Cjln he iitt :•

I i ijivut
I y tnaied. The lice ,.i|

dandruff cure* jin’*! lair tufik-s, wiilmut
fcatiwlup lhc '|TTi:lt -'auic f i uiir diseisp,
U like taking jh cdicine without kltowhig

: "u are trying U,i c nfc. Benin, few
thUi'Ii balpt fn-iiiin your pin-Ml'-g -. Tth J-’fuf,

I. ]J . AuvlLq^ the <eJr-l r.itr I RfitL-pl-S i. j-hl d

wJtj wilt vebd j oil 1ir*fi A d Ea jfJO'
U'VTf ynurci.se, H bfrfikltf nil care t,1 the
hair nnd ti.alff.iEiii .1 vimpit boscl tit
rtmitily whfch he wl3J fiie-fiart H^edil ly 1

You. Eiteltise sc postaerr attd wrtir to-day.

ppof, j, h Aifenu
J K ffi(A if kcr's Theatre teldg., Chicago,

Vou Can BUILD IT YOURSELF
We t«|| yau how la do ft, show yLews of

mactriuf- k built hi bourn and nmoy letters
from satisfied customers hiQtirtsfiw hjok
"How to Mjkh and Save Money *l|li Innubators and

Brooders," Full of good tilings. In-
>’jiiu;ihlo to the beginner. You on
half Hie coat of your Incubator.
None Hatch hotter Get tto Book
and know for yourself.

CHANNON, SNOW & CO., Dept |£S t Quinty,

Are You a Lover of

Good Tea and Coffee
lit srf laakLtiR ft

SptMSiftl Pt i.i (MSMLticu
Tit tHiwe whflchjtiy ft,

berem#* (hat ie cot
Cftify delicious, but
more ap|>et!i *i inn and
nutrition* t han any
dthrr ten and coffee
on the market.

Write for

Special
S»ltsw Year
I’mijositiun

to I’Cnonw Retting
up club*0
ord*™ of
upward*.

npojubeor nendine
(S.hij and

It w worth )Dor while, u we Intend to dee nhsard-of efforts
to increaflt' (he number vl euatomerw during

the next two month*.
Tills offer swim only tfr reader* of Popular Mtttaita

Write ufl at once—to-day—to

UK, CARL,
Great American "Tea Co.,
31 & 33 Vesey XU, F. o. Box 289 * New York

ROYALTY P Arn anC^ Musical ComposHtons. Wo
arrange and popularize.

-0N- PIONEER PUB* CO.
SONG-POEMS Gat B^I4OR

.?.
””

A $1.00 PAIR
FREE
TO TRY
If you have

RHEUMATISM
.Send your name todayand get this
Rem&rHabU Cur* by Return Mail.

To lliosc wlm nnxfvcr tills nd TtitJ sonin nt pit onec
will bo 8^nl f'tv to fry a \m\r t,f the Otrti ratedMngk' Knot Drafts, tlio great Michigan dheuvery

Illicit Es enrJug nil kiinls of EtLieinmitlsiii Itidudinr
a veil Home <tl the worst chronic cases In the stateTlt^e Draft* arc worn .a, th« feet (without "l*
ivust Eneouveiiiencr}, but they cure Rhi-uiEintlsm Ln
every paid of the body, by eibnorblijg the pblsouotia
uric ncld ami other Impurities from rlie binmE
through the great foot pores. Don h

t think that hv-
i .meo tbla roimtly In ^tuiplc nnd i-heiiEi |( won't
i nip. IF HILL, ami already tlionaand* bavc writ-
ten us rlmt It II. cured them, it will euro YOU
fce-iifi us roar unmo today and give the Drafts a
trial. If roii are sai kited with the benefit reeefvwt
riorii 1 hem, tlu'is Head ns one dollar. If not keepyour money, YlUT DE< |lJK, A splendid new lmofc-
]H on K lieu limitIsm, 11 last rated with role red
er imes free- wilti the Drafts. Write
Find L>raft Co„ 1"»1 Oliver
Send no money* only your

iildg.,

mi me.

plates,
today to Mngfc
Jaeksoin MIeh.

^ o u can nei 1

1

, ^ni rdy pnJn>- s toot I nir— s he K Lnkf of
Outoeiiir N|.-i ‘ri - irnli-i umpp r'iy Oij 11 fpped [here
l»» linlj line way Ilf Items so r le have (hr- right

'I,

1
'
1 ' 1 '4, >frnri‘ it n .-a iron wiilr n Krniril,

ile- '‘STKVl^fse^iti S11 || jrnir re-iulrviaento in
F"iery p :irlloijlh r, amt hliv forty y-rorii nf expert enee
niul ,-ic'h leyeiTiFTii irflek (if li.
u> uinntiraeune a cujrijiieie and varied tine at:

Rifles, Pistols, Shotguns
rffir dealer end lnflin.t v,n T.|uj

KTI-.sESa, If you nnndl obtain tlieni
let ur k u- 1 *' (riirl wewill nhi(idiri.|(, t, IJv-
Ores--, prciuml ui*m reeeiiil id prii-r.. .

IS6 [uif;e* lUic^rj-nriHl naiukv relati™ to
eur p rrvduet*. rll'ClLt-mS*. ftiuln
eo ahunvtlcK. etc., mailed fot- -l i.^nla in
m.iimii'- Tn cover Seel for clewr
Uttli 3 ri tie ettzid*.

J. STEVENS ARMS U TOOL C0M
10 Main Street

CHICOPEE EALLS. - Mft9 S.
f
U, S. A,



tou CANNOT "MAKE BRICKS WITHOUT STRAW"
BUT YOU CAN SECURE ANY OF THESE

High Grade Tools
Without Money

The following carefully selected !l*t of fool* includes those which every mechanic aeetls,

and which everyone who 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 beyond criticism. They are all from the celebrated wo^ka of the L. S, Starrett Company,

manufacturers of fine mechanical tools. Every tool in these lists can be easily onrued by secur-

ing a small club of new yearly subscribers to Popular Mechanics

;

ANY fOOb IN THIS LIST
FOR ONE NEW SUBSCRIBER

No. 303 4-in, Spring Tenured Rule....,

Retail
Fries.

* *4»

No. 403 4-ln* Beveled Edge Rule..*..., *+++•+.. '4 ft

No. 330 4 -In* Narrow Hook Kale ,4ft

No* SOI Spring Tempered Center Gage.

,

........ .45

No* 450 Folding Pocket Rale In cane. , .

.

-fttt

NO- 133 Nickel Plated Pocket Level * ft®

ANY TOOL IN THIS LIST
FOR TWO NEW SUBSCRIBERS
No* ftQS Spring Tempered Rule* fl-tft * LOO

No. 4flft Hoveled EdKc Rulfp ® In, * . * - - * . - LOO

No, 420 llook Bute* 6 In ... l.ao

No- 21 Thin Straight Try Square, £ In, .,,,**. 1,00

No, 12ft Adjustable Caliper Gage, £&>ln, . ,,,.*.

,

L®n

No. ISA Protractor . , ,

,

- HW
No, 40 Ncrew Plteh Gage ,*-***.,*..„*, i ,0G

No- 172 Thickness Once 1-00

So. 6“ Mercury Plnmb Hob 1,00

Vo. tifl Adjustable Hark ^aw Frame and Blade LOO

Vo* 104 Speed Indicator **,,*,*,*,*,., t .00

One lioaeti Vo. Ilfi A«a.t + Null Sets* In case ..... 1.1B

ANY TOOL IN THIS LIST
FOR THREE NAMES EACH
ANT TOOL IN LIST \ AND LIST 2. OR,

No. 40ft Patent Draftnnmn> Seale, 12 In . ..... . .11,50

No. 380 Steel Mralght Edge, 18 In..,.,,* I,W

No* 11 12-in. Combination Wqo&r*,, ,,,*,.,*.*... 2,0®

Vo* 60 6-inu tillable Try thinnr*? L-ft

No. 42ft &iide Call per Buie, 3 la.,,.,, JJ.IHl

No. 1ft 3-in, Uulver&ul Berd- ,, + , , * I.EO

No, 0 Screw Pitch Gage ] ,50

No* 3B or 37 fl-In. L<*k Joint Transfer Calipers, LB0
N i>. 186 Drill ami Stool Wlm Once.,****.*.,.*.. 1 .SO

No. 132 G-io. Level ... *..* *****,*.. !,K0

TOOLS IN THIS LIST
FOR FIVE NAMES EACH
ANT TOOL IN LIST 2 AND LIST ft, OK

No. ftBO 24-ln. Straight Edge . , $2 ,40

No. ,110 Steel Tape in Leniher Cose, ft® in 4.00

Von 0 13-ltt. ComhhuiMon Square Set *...,* 4.00

No. 33 Hardened Steel Combination 8 quarts,.

Drop Forged ,..+,.*.*.* 3.00

No. 20 4^- In. Hardened FMge Solid Steel Square ft.ftO

Vo, 2ft 4 -In. t’aJlperi+quare with Adjustable Brrew 4,00

No. 60 hK)i)iuotlv« OuL3e Liner. 3.00

No+ 57 Nenr U tilvenal Surface Gage, 12 In..,*,. 3,00

Vo. 07 12-tn, Improved Level for Testing Shafting 2J50

No. ll>7 12-Jo* Rlertrlrlim's Level Non-Magnetlc.

No. 10S 24*40- Draughtam™*# T* Square. 3,50

TOOLS IN THIS LIST
FOR TEN NAMES EACH
ANY TOOL IN LIST t AND LIST 3, OR,

N*. 3 1 -la* Micrometer In Cmte „.*.***.,.*..* ,$6.50

No, lift 1 -in. Micrometer In Cage,. 7.30

No. 2 2-in, Mleniatter In Case.,*...-,,*, 7,2ft

No* 124 B, Inside Mlerometer. . . . 3-25

No. 3 (SO Universal Hovel Protractor. ft. 7ft

No. 100 Universal Dial Tent Indicator with Tool

Post.,****,*.*** L.ftO

Any tool in the Starrett Catalog desired, and not given above, will

be given as a premium for a club. Fot particulars address

POPULAR MECHANICS * : Journal Building : CHICAGO
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PEANUTS and

POP CORN

A BUSINESS
XHAf PAYS

UAebltiH art earning
from 43b u> 4afl per
week. Oatalag i'ree,

S. DUNBAR & CO.
ISA ZO No. Des.ldEi*es $L

CHICAGO

Send for
Pt3ce Uni-

360
Clark
street*

C hltR^n

cement fence posts

Cheap aS wood, end *111 last fojr

inoMpeiL.: _ _ ,
. .. jC .

Yl.-J. MiHiilL tP*d ,-GmZUU l .‘3 Bind, M. (Jr»ni. V-LL JD^pADi V .td ud ImO
and. meise tools* . Fire

rarer. Made with efnmlti
Proof, Froitt Proof, Wind

«!! riij

.

>'j( jmrtku--

jtrfi Till# Tbbi IV "ip A. D.

t F
W lit i

MACKAV & CO. CbliBf'h

Et*tt ln*»
b b ft nifl

t
o OH ) i
it* a

e n y of
oar lama 604 pace catalogue

In bin tool kit. Tha largest
retail hardware Stock In the
world at your commaud.

Everything for nil trades at wholesale prices.
We carry both the medium and the very beat
radea. Auk for 600 png* lioch&n lii®

gue. Fruo to any add FOB®. 14

Montgomery Ward & Co,
M Ichlean Avt

,
Marilyn and Washington Sts^Chlcago

£

What Is Daus’ Tip-Top?
TO FltOVK that Hans' “Tip Tijp"l*
Hu -

Eji^-st and simplest device fur Luak-
_ me l (Mi copleji from pon-wrltipn
Al and AO rnpln a from typewritten url.

« l unit « e will ah Ip complete dupll-
-O;

V

\v ( ’St«r . cap size, ve ithout dcpitHl t

WS. *i-r. V—V, on ten 1 10) days’ trial*
IPrice S7r£Qtess trade rt r- j
Ydi5tdpntvf33±i% t or %p^THE i’KIJX S. K. ]>AlhS DUFLIC1TOK CO,Dau« Hu 1141 njr, 111 John St* New York City

RUBBER
STAMPS

A profitable fine

to manufacture.

We sell outfits for

making them
from $25 up.

BENJD1 FOfi PARTltmxAH«
WMi A. FORCE (Eh COMPANY, Inc,

IKKA Monrow &t.* Chl^o, 111,

The
Overland

Limited

California
the most luKuricus train tn ihG whrid,

leaves Chicago BiOT p. m. dally. Less
than three days to San Francisco,
Magnificent equipment. Electric lighted

throughout,

&HE nEST of EVERYTHING
Twn either fast tral ns leave Chile ago 10

a.m. and 11:35 p. m, daily, with through
service to San Francisco, Eos Angeles
and Portland Ihe

Chicago & North-Western*

Union Pacific and

Southern Pacific Railways
AIL agents sell tickets via

this route.
Illustrated booklets on

application to
W. JH, KNISECERtf,
Chicago. III.

or If, L. LOMAX,
Omaha, Nee,

ol!6

INDUSTRIES
ARE

OFFERED
LOCATIONS

WITH

Satisfactory Inducements
Favorable Freight Rates
Good Labor * Conditions

Healthful Communities

ON THIS JLINJES OF

THE ILLINOtS CENTRAL R. R,

AN1> THE

YAI00 & MISSISSIPPI VALLEY R. R.

For full Information and descriptive pamphlet, address

J. C. CLAIR
Industrial Commissioner

r Parle Row, - Chicago, 111*
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" Want" ft»i 4 ,Fot Saif1’ A flu. » cent* pei
word, pftTttble in Admnce. BepHti mttT *»*

fffnt to n number, care Popular Mechanic*,
and will be forwarded promptly without
extra cb&eire.

“SHOP notes'*—

C

loth #1* paper covers 50 cents.

Popular Mechanics.

automobiles.

ONE ORIENT MOTOR BLACKBOARD, latest

model, used about three weeks* perfect condition I

have no longer utfe for uti automobile, Price ^1*25,00

f, u* b r Shreveport, ft. C. Bradley, Shreveport, La.

AUTOMOBILE GEAR to exchange for Anything
useful ; worth $150. A. P* C.* 10 8* Wall £5L, Colum-
bus. Ohio.

FOR SALE—A new Mobile Stcnmor at half price.
Address C. H. Benfordj Slieaandouh, Iowa,

AERMOBILE—Capital Wanted to Develop. Utt-
ll?es a powerful natural force that takes ihe pi nee
of gas and the aeroplane for uplift and revolutionizes
balloon and airship ctinatmotion . Action wholly
mocha a I ml. Every atom of motor energy converted
into Uh equivalent of uplift uurt propulsion. No gas
bag* no butt to overtax the motor. Small and com-
part In form, simple ami inexpensive in constmet Ion.

Brloup in the cl nay of true invention, not a worfc-
shop mountain bringing forth a mouse after hard
labor. Can take earn of itself In the wind, rise and
descend ui will and maintain any deal red level.

Force employed well known and can be developed
to practically unlimited extent by simple devices
find can be directed by a single lever to execute
with precision every movement required for kxicccsh-
fnl air flight. Address Box 47

t
Winchester. Tcnn,

FOR SALE.

FDR SALE—Two gasoline launcher? one 33 ft..

7 ft. beam, 12 ft. p, jump spark engine* with cabin.
Will sell for #500 spot oas,h. The other a 24 ft. 7fA
ft. beam, fi h. p, Mlainns Kray engine. s$:ll for #275,
or both for #750. Write for further particulars to
P, E. Vaninwlgen. 52 Front St,, Newburgh, N. Y,

FOR SALE—The best rnr mover on enrlh, Good
opening for agent* as aide line. Write u« for cir-

cular, explaining the Badger Car Mover. Price #5
f. o. It. Appleton. Western Specialty Co.. Apple-
ton, Wla.

FOR SALE—Incandescent battery lamps from
1% to 220 volts and candle power from % to lot);

40e each and bns-‘ lOc. Discount given no doseti
lots. Smith Brin.' Electric Supply House* 353 W.
Van Bureu St.. Chicago.

FOR SALE—Mecha nica 1 Elect rlen ] so hcln rs nl p
(eoiTespnndence), Armour Institute of Technology,
with 10 volumes reference library. Sold nr #05, will
take #45cfuh* or #-17,ftiS- fnatnIlmen ta for iHHiks anti
course, R* Bean, 10 Wisconsin Sf., Chicago.

FOR SALE—-A No, H 45-hich hiower in first-dflaa
condition. Manufactured tty tbc Champion Blower
* Forge Co. of Lancaster, Pa, Eureka Foundry Co,,
Roeheater, N. Y,

FOR SALE— a course in electric power and light-
ing cheap. F. C. S., Win. Gitnkel, Jr„ 7S2 W* 12th
St., Chicago,

FOR SALE-—One Davia Gasoline Engine, 22 H. R,
af? good a# new. Price #-100.00. Oregon Self Filler
Cm, Oregon, Wis.

FOR SALE—A specialty which pays manufac-
turer 100 per rent profit ; trail b f' made in almost buy
shop; patent has 14 years !t> run; will sell patent,

die#, and rt good trade already established. Owner
la located oh Pacific const and dove not wish to

change residence* Address 7dU. care Popular Me-
ehan left.

FOR SALE. BARGAINS—Foot Power Lathe*
two speeds for wood, bras# and Ivory turning, nutai
boring; wl 1 1 turn four feet long between centers;

eleven-inch swing; fron head and foot block,

habber.tod boxes, wooden frame, metal runway
fop foot block, two iron rests* centers* face
plate; emery wheels for pull whins: used by gnu-
smith for general repair work.. Complete #20.00.

Foot power mortice machine, one cutter, iron frame,
wooden spring, similar Its general make tn Barnes
nud Seneca Falls Co/# morticera: #15,00, Both
machines: are 1)1 perfect working order and good
practical tool*. Prices Include careful packing and
on board cars at Peoria- Apply to W. N, FJftber* 830
Bigelow St., Peoria, 111 ,

, FOR SALE—Second-hand 5 b. p, air-cooled auto
engine, #113. Good as new* W. Hoffman* 1251 North
Ha letted St,* Chicago,

FOIi SALE—One Troy mangle. Ids 73; one Cntn-
1 1 ridge extractor, 2fMneli; one Knudtson combined
C & C. i roiicr* 18-imih rod; one Empire combined
shirt ironer; one Hagen combined S. & R. lroiier*

UxIG-lnch, Above machines In A 1 eondl

H

ob* at 11

rare bargain* Address Spring City Laundry, Wauke-
sha, Wla.

TO EXCHANGE—-For city property, a beautiful
farm of 88 ueres wltli alt kinds of buildings in good
repair. For particulars address P, E. Vanlnwegeo,
No* 52 Front SL* Newburgh* N, Y.

YOUNG MAN ssludylng correspondence course
want# situation in electrical shop so as to learn Elec-
trical Engineering. Had two years’ experience ae
111 a chin 1st. Tfty, care Popular Mechanics,

FOR SALE- -BARGAINS.
Hamilton Corliss Engine, 20x42*
VII ter Corliss Engine, I2x;io.

Erie City Automatic Engine, 10x24,
Buckeye Automatic Engine, 14x10.
M. A, Greed G, C. Automatic Engine, 1,1x12*

Watertown CV C* Automat I e Engine* lixlo*

Sturtevaut C. C- Antomatle Erjjjpue. fix 10,

Itr D* POLLARD, 4S S. Jefferson St„
Chicago* l\\a.

BUSINESS CHANCES.

WANTED—MECHANICAL PARTNER—I have
been engaged for the past year in manufacturing a
machine for which there ift a very large and grow-
ing demand. The work Is eueh that I desire the
co-operation of eome bright experienced mechanic
to Join me. Only a few hundred dollars required;
2lH> per cent ] -refit In the business. Address, 7&J,
core Popular Mechanics,

YOU GET SOMETHING nf eve riant log benefit
when yon order our business penmanship course.
Best published. Used in many acliooia. Complete
set of IcsKobs for Iiotdc practice* 50 cl?.; ^Ith per-
sonal mull instruction, #1.1(0. Order now; stamps
taken* Rasmusaen School of Pemnnnship. Globe
Bldg*, St* Paul* Minn.

WANTED—Invent Off ot a number nf cement aril
eles would like to correspond with capitalists desir-
ing to start a factory manufacturing poets* porch
pillars, etc. Address Bex 443, Sturgis, Mich.

BE A MINE OWNER—-Why not* when we can
sell you v ndm- from two hundred dot Lara and up-
wards. We have sold arsme of the largest mines in
Butte the last twenty-four years. Mines suitable
for working or stocking. Ore of our liargaEn*,
Twenty acres three miles from Butte In the rich
copper bell; has splendid slmwliig; ground patented.
Price #2*000, Write for list, Cobban Realty
Company, Buitf*. Montane.
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BUSINESS CHANCES—CONTINUED

.

MISCELLANEOUS.

FOR SALE—FOR ONE DOLLAR—Sir and
Brother Smith; t hat* been a factory steel worker
forty years, mid these are best metbods vm.nl l»y

expert smiths L have met. The New Treatise on
New H I i ris explains u II the new steels mid tells

liow to work the in successfully. Also seventy -five

new uielhuda of forging and welding on machine
and [dew work, nankin*; ull dlliieult John easy, with
ten receipts for making your own wohllng com-
pounds for welding the different kinds of steel solid

and no lime wasted. Yon can make money mak-
ing and Belling in blacksmiths some of these com-
pounds. Thermite welding fully explained; it welds
railroad rails la the twinkle of an eye; tills Is very
valuable to understand Also two hand -colored Tool
Tempering charts. Chart A explains all annealing

|

a ltd hardening. Chart B explains huth scientific

and plain tempering to a atumlurd Iti oil. water or
tallow, showing true color each tool should he and
tolling what Jt will stand. All the above for One
Dollar, and any one buying these? and not satisfied I

will return his money free* Tours respectfully,
W. M. Toy, Sidney, Ohio, Samples free.

RK SILVER OLD MIRRORS, at llte. Brings
you $5,00, One agent made $7-H0 with nh outlay of
$45c. We have HO other Practical Money-making
Methods for lady or gent agents. Prospectus and
list of present students for stamp. Hull Inzer's Art
School, Frnneosvlllo, Ind.

WANTED.

WANTED—Young men to learn Telegraphy and
it. R, Accounting. Our graduates receive from $50
to ¥ ino per mouth, Endorsed by all railroads. Write
for catalogue. Morse School of Telegraphy, Cltiein-
nall, O., Elmlrfl. N. Y.* La Crosse, Wis,, Atlanta, il

Ga. ^___
|

ONE YEAR'S SUBSCRIPTION to Popular Me-
chanics to niiyone sending me ^Automobile,*' Oct.

Mrs. C. F. aiacDcrmot, Hotel Tourotne, Bos-
ton, Muss,

WANTED— “Automobile," Oct. 1SW10. hark tin in-
here "Motor Vehicle Review" llkiH, "Motor Age"
ILMWimn. Write to Mrs. C. F, MaeDermot, Hotel
Touralne, Bnstou, Mass,

HELP WANTED.

ONE MECHANIC In every shop to earn good
money, Address *Mqdoj/" care Popular Mechanics,

WANTED—Machinists having ability rrnd tact, to
teach partly experienced men ways to get the best
results from drilling, milling, turning and other tooia.

A capable man will have steady employment at from
fHfi.fK) to £30.00 weekly. Addrrast Thorn uh B+ Jeffery
& Co,, Kenosha, WIs.

FARM PROPERTY.

FOR SALE— Illinois form; 323 acres: black rich
bottom laud; clay subsoil; all can be plowed; no bet-
ter corn laud in the state; good buildings; fenced and
crusted with Page woven wire; rural free delivery;
long distance telephone: good gravel roads to city *f

population. Homo market for ail farm pro-
ducts. Borden h

B Condensed Milk Factory. The
price paid for milk for past six months, £4.50 per
100 lbs. Good school and creamery one- half in tie

from farm—ft mile* northwest of Chicago, If sold

quirk will take |M0 per acre. Part cash. Address,
7d0 Popular Mechanics.

PATENTS

PATENTS SECURED through Popular Mechanics
Patent Bureau promptly. Charges reasonable. If

you have a new Idea or invention write us regarding
It. We will answer promptly and fully without
charge. Address Popular Mechanics Patent Bureau.

CASH, OR WILL EXCHANGE for kodak Or
guns, complete lesson* "Metal Mining," Inter national
Correspondence Schools; cost $155. Lessons on
“Cyanide Process cost $15, Blow pipe outfit: cost
$15. Complete drawing outfit ; cost $10. Address
“Mining Engineer," care Popular Mechanics.

BRA INS FOR SALE—Do you want a prospectus
written and illustrated for your new company or
syndicate? Do you want one that will command at-
tention and sell shares? Do you need a catalogue
or booklet that will not be thrown in the waste
basket? If so write to Expert* care of Popular Ma-
cliunies. Journal building, Chicago.

WHEN YOIT WANT anything and don't know
where to get It, write Popular Mechanics.

THE FRAOTOMETEH will instantly solve all

problems In addition or subtraction of fractions and
their decimal equivalents. Every person has need
for this wonderful Invention, especially Draftsmen,
Engineers uud Mechanics. Price 50c postpaid, or
given free with a year’s subscription to Popular
Mechanics at $1 per year. Popular Mechanics, Jour-
nal Bldg., Chicago, 111.

DEATH E-S said to be pleasant when It takes place
by drowning; however, we do not believe you want
to die that way. “How to Swim' 1

Is the book that
will teach you how to swim. Contains 100 Illustra-

tions; sent postpaid for $3. Popular Mechanics,

BINDERS—Will hold Popular Mechanics 12 Is-

sues. Sent postpaid on receipt of &i> cents. Ad-
dress Popular Mechanics.

IF YOU WISH to buy anything or have some-
thing manufactured and don’t know where to get it,

write Popular Mechanics, Jminml Bldg,, Chicago.

DAS BALLOONS bought, sold, marie; any flEze.

Cftri E. Myers, Supl, Aeronautic !!

\

Dept,, St. Louis,
Mo„ Exposition. Address, with stamp, Balloon
Farm, Frankfort, N, Y,

Five years subscription for three dollars. Popular
Mechanics Co, make this offer. A great many pro*
pie are taking advantage of it. It's open to you also.

"TIZ*IT'-—If you want to obi a In the best pos-
sible results from your Phonograph you must use
Ttz-It, the new A II -Metal-Bn il-Alid -Socket-Swivel
Joint sonm] Improving Horn Connection* Fits all

Edison machines and new style Columbia, Price 150

cents, firm! for r I mil I nr. Address J* W. Knlliug
Company. ,835 North 4*!tli Am. Chicago.

HOW TO BRAZE CAST IRON. Send 25c to
13. G, Raymond, Puyallup. Wash.

MAKE SMOKELESS POWDER at 10c* Guar*
auteed; full J instruct bins for $2.00, Smoke Less Pow-
der Co.. FrancesvllJc, Ind*

A MOVING-PICTURE MACHINE. fOO-ft, mov-
ing picture dim, n atrreoptk-im, lot) slides a 12x12
ft. screen, and a calcium light outfit. including ga«
tank ami ga* tun king apparatus. Used hut very
little. Cwt $250. Will exchange for automobile,
motorcycle or engine lathe. Address 203, care Popu-
lar Mechanics,

ARE YOU LOOKING FOR MODEL CASTINGS?
We have them :ibd two stamps will bring price and
circular. Steam engines arid boilers any slae, and
for any service* Lathe* and gasoline engines.
Salluevllle Model & Machine Works, Sal Incvide, O.

RE-INK YOUR OLD TYPEWRITER RTBBON
nt a tost ef 2c. Big money for agents. I instruct
you dii cl gua r:i liter you success for $3.0U, It Is

worth $20.00 ro agents and $10.00 tu stmograptaera.
l C. HuTIluger, FraoecBville, ind.



/doubleN
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The quickest way to

double your money ta

the hast Investment,

il it safe and eure, A
satisfied person with
experience, tn whom
you may refer, i# one
way to fee sure that
It's safe and quick.

TO MAKE MONEY
TO MAKE IT QUICKLY

THAT'S THE POINT
Let us show yen fcy

evidence thtat

M ILLS
New Amusement

MACHINES
ArcMONEY MAKERS

^and will pay for
themselves in from
Hve day s to (1veweek S

/doubleX
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OUR NEW PLAN INSURES SUCCESS*
BOOKLET No. 2 TELLS ALL ABOUT IT

MILLS NOVELTY COMPANY
11-23 So. Jefferson Street - . CHICAGO
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• F«*jlB'fcr Tun, Dill n*lLrv Vbdtf 1
vib AhImlimt

Itup-h , AJmi 1b klu Wi-t, ITu'Jar iht E1 iti^-» Ti»r

I'm, ’iV-rft* Mr ItuL iw* T tvr T*i r W LATENT
§03i0B*W-];^]C, w#-tLu:i.«nra. futalp, inr*. pit,

Ur * TV»* Tl*i *4 v IcjiLnii b Bfrld-daUbvd WAYCU
CIIALY CUAfiW. AUfarlBMol^JlDtiiii.
hint lt» lUnPt *•# It mA b« i»palBr. AJAmpp

STAR MUSIC CO. CHICAGO.

WATCHED THE HERS
Thro is?eH them. SImii, the C.tnuu

Poultry 5]jedlllst, uses the hen Ld his

Natural Hei\ Incubator*
NsL-ute's owD PrSy, hen Instinct, hen TfOfli r

Cuiiliiirliprii.es, IDO »g htlehtr eotli
blit 1 J . A ifer (S »A nted. TV ritt hi in hi- ..Lay,

Ctlalag with £iic. lice furihtili fm.

Nature! Hen Inc. Co., B* 27 . Cfllucabui. Nebraska.

TOUR IDEAS
SI 00,000 offered for one to*
reatfonx SS.SOO for another.
Book “W to Obtain a Palest**

,smd “Wfeat to fprewt" sent f ree. Seed
rune h sketch for free report as to
patentability. We advertise yotLf
patent for sale at oar eapenne.

QUNDUE1 OUNDUE, PatentAttonm*
918 f Street. Washington, 0* C*

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

WRITE POPULAR MECHANICS

FIGHTING ROOSTERS
WjitLfy

friends,
uIjib ffU3»e
fe alhcr-i. till

AnEih, apd a to Uwt]i TcaH T
to fithi. Tha Hcrwt^t tfiplf

m«VBkU«ntt Li (inly known to

tlie op*TB|o r, Vf LSI 1 nj t i ) i ft-

linw. ]pf p*F pair, 3 for Sc*
Postpaid und oar bier banrnln. mtn lotni e free. Ad drum
W. H. MILLER SLfTLY CO., 739 E. m StfKl. St, Pail* Minn.

BE YOUR OWN BOSS
MANY MAKE 13,(100 A TEAS

You ham the Rama chnncp. Start a Mail Order ItontnaH at home.
We tell you how, Money comlog in daily. Enomww profit
Everythin# furnished. Writw at once for 013 1

*'Starter" anil FREE
putboUn,

F, m, Krueger Co. f 155 Washington it, ChtcngQ, 111

BIG MONEY!
I

Can now be timd** lb cartaln itotULy anyone with i A
cnpIUlol IS tn SIO a nioniii, We ire in position to J
give you the only reliable insido information. Write
toMUy. fcUNION SECURITY CO, h
401 Gaff Bldg. CIHUAOO, ILL. I

WANTED
10 niOn In casta State to travel, tack stuns
ftbd ilimHlmi 1 *Ai»p.le 9i nod circular* of
our aood", Snlnry ilfi.Ul per month. (3.00
per day for aipenae*.

KUHLM4K UO.j Oe.pt. K P Al]a» Ulork, CHICAGO

A GOLD WATCH OF MERIT $52
0U4RANTCEQ FOR tS Y|4 RS.

Till- i. lull'll IP ClaM Ud Etiknitd Watch
'

1
1 tmntimrcw, strm-w Lad irul neoi-

- I *r..| fittnl With llicll-firwdp ruliy
; itlCTvcii i ci E_ Srnd JF«ur Bttit,

J
1

- iiDil Eiprtk* OtHcn uddr«Et adJ
* ' W«H *end ynm the Watch, Watch'
Chain and Charm C, O- D. Si.BO
*ni ipre*i cLiaroes. lliatinnt be*
r c s .kylri ( m [itwri uesi n fwat. If

'.

1 MfiiH, |nr ff. liki and eipresi
<;ti i r, and n'a jcitirs. Wnle Lf pent

J(-ln L ddlaB 1 Of C«nta' hlie, Addrtia

SAFE JEWElRT CO., Dtpt.U4, CHICAGO.

DO YOU
lA«Hir« art even and
a j

1 6te rxiat I c tempe ra-
ture In your office or
home ?

You nap hate it by 3n.rtA.llfQ?

our Champiim Mftctrii; R^olBtOf.
It In AutomAtto in its oper-
ation,

W rite for 3 Hurt rated Booklet

CliHinplan Kled Ic
Heat Keeuliitaf Co»

704 N. MftlQ SC, EltiUUl, Ind,

CO-O PERATION
,

" 1h the mystic key to fr rtune H lame and hap.
jiiuetw. n'e bold the key, but caanot turn

It iitone. We will ehnre with yi>U In tlse srcelCrt uiutiey-
iuukinj[ Oj-oper'ULvc PtiaLnFsl on earth. We are givinc
liH ar SffO.IHH) nharpN of Treasury aluCk. Par value 11,04
per statue. Hot a share can be bcuutai lor cash.

There's 20 Shares for You
Hn more fnr anyone. We deti +t want yrmr iu«yn«y, den*t
send ua aernt, iuat a jKJst-al card. Our plan la unlike ibM nf
the tnurte whu give EnllJInnn of obatea to ilwflW, called " pro-
moters. " We arf tfiving ourt to partners- energetic meti
and women. This ator-k will kftj Inrtce dlridemta nnd i'io«4
you- jusc a, little etTort -that 1 a all— loriunpla knock la at
your door, believe It or not, as yon pipage.

THE PEOPLE’S COMPANY
14+ W«t Madison Street, Chicago
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I Turned Out $301.27
wurth of [rik£LtL£ In % w*rt«, wjiw* K. L. SraiLh. of Ft. (used
rcuUI DDiflif. Ret. Qm. P.OmM vrliM, midt |7,® llm

'

:!aj. i. J- 8h Villi, i f.TiricT, irrtiej, aan eullj rr.nfcf (5.00
plftUrag. Thai. Piirker, «Jn»l leftCher VI wrikl,

1 1 ifunir' (y.80 [uobi one d*j, |£r. 35 uoUier.’* FltElug
liiD-mi."* otflilr Inmed. Wo Teaeb Yon
IFro^—No F.fp^ritnfO Required. E»«J-
Ih^Hly hu lfttleTSI-e, wni

i: ^rw^lrj pud
iRraidi tn bn p]*te4 wllb Geld. SilT-r. KieSi'l wi.1

_ pSulDf. If^sTr Plate—ItwiL proceif*
jjrJfa m? or Js'.jraDu*. Out Ufa pi] rim. Kr^rV"_ . _

' iHing [qmiiiwl. IdTPBSTAKTTGDi
TV rite today ntrbtplorue, Aftenei tnd IJITcr- Addreu.
F . ttfSj it CoM Platlnj u'orhl, SJinclnnutl, O.

II LISTS TO INVENTORS.

TYPEWRITERS MAKES
MtMu IkjKlVil MulUhM latdw Rinlid An]

!-
wLi* HiTlTUrf* of kuuiiUj PtlLiiL Mna fer oot& h

j|

Wh<n al Hall Tanulaelt BUI
[Any
PPCKi

Typewriter Emporium, 194 1* IJalK* St, .
( rikJrago

A Good Printing Outfit for I Cp
With it you c*a pri nt jour own cttrd.Fi. Esnrtt. | U |j|
JopifM. rtf watk linen, (i.nnsd«tH of 3 fonts

rubSKT Inm. itijc pad, type* holder and tweezers.
Price only 16c iKMtpaid. Out ntjw cM&ioi of
“jewp |rji' r

neTfitlfit, etc.g free for Ibo &nkjnu.

DON’T amSTT!
W. H. MlllER SllHY CO.. 73S f. 4th St , St. Paul. MllUL

We owe our civil E eat ion to inTentions; but for

the Inventor we would, wtlli paddle in a canoe, chop
wood with a *touc nx, ntul plow* uitli n forked stick.

In fact, nil our conveniences and iusurietf arc due
to the Inventor
Nearly nil tho wealth of the world is due to in-

ventions, ret the Inventor hiss not hud Ills, just share

of tills wealth* A patented invention which tills a
need of the people or of the manufacturing world Is

ji valuable properly capable of yielding large re-

turns If It is handled wisely and well; if it is brought
before the right people in the right maimer. Right
here Is where the inventor usually niuken a mla-
take. The reader, do doubt, has either experienced
himself or has personal knowledge of uh inventor
who hii si worked hard to produce an Invention only
to see it enrich others while he received nothing.
To get a manufacturer to handle an Invention is

ns big a Job ns inventing a complicated machine,
and is Invariably harder for the Inventor to Li'-ennv

plish when proceeding fdugle-hn nded.

There nre two kinds of inventors, each necessary
to the other: and the one invents flic device* and
the other in ven Is the method by which men will be

brought to think favorably of it.

Manufacturers do not like to experiment. Those

with whom a royalty contract would be valuable

prefer to con tine their efforts to making and selling

only the good is that have been demonstrated bi

active use to bo valuable, both as to practical work-

ing of the lievice and Its value do a seller. Right

here lies the mission of the man who can reach the

proper manufacturer mud the public* either by spe-

cial facilities or special fitness, or both* for new and

valuable Inventions do not Introduce themselves;

those of the highest order of merit frequently have

to be forced upon tile market
Tn this day of large factories anti strong compe-

tition, articles of manufacture must he made in

hi ege i pian titles, and frequently proper machinery
for making them must be supplied.

Very few inventors have the fuel I [ties or the fit-

ness to give a commercial value to their Inventions,

Inventions arc often made hy those whose occupa-

tion Is outside of the business to which their |u-

v Edition pertains, and tlu> inventors tire unable l"

devote the time necessary to market their Inven-

tions. If you have ari Invention which you believe

to' be useful am! marketable, write to us and tell

ns about It and let us tell you what we think

about it. This will not cost you a cent, and you

Trill at lea.-d get some valuable Information, It will

cost yon nothing to know what we believe can be

done with year Invention,

Write us to-day, not to-morrow*

POPULAR MECHANICS PATENT BUREAU,
Journal Building,

Chicago, 111,

BIG MAIL FREE *f FItfS
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STAR DIRECTORY CO. CHICAGO*

L‘
OW PLUMBING BILLS »

<iet Uu-ro by inlying riuhit pn.L'M fnr sup-
pliEis. Wt ac LI

!

! SUPPLIES AT WHOLESALE
Yva saflc to 40% on every AvtieEw uipiiwt
friAlle p'JH’jdflCind HueOMn r£5T
l-'n-n l]iii.ii-rELt, d cn r4Llo|ir arlvwjCs-
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B. P. (CAROL,
SIS W. H»rrl,pn SI., ChlQGQB,

To learn how to make new and resUvci
old mlrrori* Immense profits in the
work atid we guarantee you success. We
tell free of Charge hoW to emboss, etch,
foil, gold leaf, cl id* frost and chip glass.

Sena for particulars and start at ouae.

G. L. Palterton CSh Co.,. Chicago, til.

This ELEGANT Watch SSjIA
lUfiiTB j<ra buj » nKl< V\1L :LU «l »ai atod 1* TtC wiLh

UD4 ftnd ftJ.il n*4, 4hul «• «|IL mi I«i tj
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MAKE MONEY
C^ivlna moving plctnrn untertji Lumen t«.

GET QTTR J’REE OATALQQUE »0w *(3

EUGENE CLINE (El CO.
1G E. i4th St*! New York City 59 Dearborn SL, Chicago

ASTONISHING VALUE
Bcrt'w Outline Dotbo, W-5n- nwlnir, 1

ft. biNi. Hoi Jot Swindle: Nti-ady
CvntL'rs, i'Hce Flute, Cute Klpht and
Left ThrvsdB T to tf. Eaaj Itunnina
F«it Aletiun, Actnwtfl, Chfifll).
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GAB LAMPS
AGENTS ARE COIH1RG MONEY
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Popular Mechanics Booh Department

HP* can furnish anr book published. Book* in the following list lent
prepaid on receipt of price, or for the number of Now Yearly .

Jubicriber* stated. The fender of the club map
Include his own subscription in dubs

of three or more.

ARCHITECTURE BUILDING, PAINTING, ETC.
Steel Square. Treatise of the Practical Uses of, by

Fred T. Hodgson, Architect, New and up -to- da te-

Fubljuhtd May lal, L inj Ti_ i>u iu>t mistake this edi-
tion for the ane published over twenty yours ago,,

This Is the latest practical work oh the steel Square
and its uaea published. It is thorough, accurate, clear
and easily understood. Confounding terms and ph rases
have been religiously avoided where possible, and
everything In the booh has been made so plain that
a boy twelve years of age, possessing ordinary intelli-
gence, can Lin dei BEand it from beginning 10 end.
Cloth, 2 volumes, &fi& pages, 540 Jlliiat rations, prlca
$2,00* Given for 3 JhibscNptionfl,

Hodgson's Moilem Estimator and Contractor’ll Guide,
for pricing all builders' work, with many tables, rules
and tis [! in | raemtiriiida, by Fred T r HcitlgsOO. This
work contains a cnnclro explanation of the various
methods of estimating builders' work by the square,
by the cubic foot, by rough quantities, by accurate
quantities and other method*, The ma*on, the plas-
terer, the bricklayer, the carpenter, the excavator,
the plumber and, in fact, the representative of every
trade (hat has anything VO do with building will find
rules and methods given in this volume for estimat-
ing the COat Of work, he Is tendering for. Cloth bind-
Jug, 300 pages, 200 illustrations, price (LEW. Given
for 3 subscriptions.

Modern. Carpentry nnd Joinery, a practical man-*
uai for carpenters and woodworkers generally,
by Fred T, llodgscm. Architect, A new. complete
guide, containing hundreds of quick methods tor per-
forming work in carpentry, joining and general wood-
work, Like nt] of Mr- Hodgson's works. It in writ-
ten In a simple, every-day style, and dons not bewilder
thE: working-man with long mathematical formulas Or
abstract theories. The Illustrations, of which there
are many, ora explanatory, so that any one who can
read plain English will be able to understand them
easily and to follow the work In hnnd without diffi-

culty. Cloth binding, liotf pages, 230 illustrations, price
1 1.00. Given for 2 subscriptions,

Hodgson's New Hardwood Finishing, by Fred T*
Hodgson. A practical treatise oir wood finishing in
all its branches, Including tools and materials ern*
ployed, preparation of surfaces, stains and staining,
fillers and IllLing, shellacking, varnishes and varnish-
ing, rubbing, polishing, French polishing, was polish-
ing, Oil polishing, ole., etc. Also a full description of
the woods employed In wood finishing, their treat-
ment, and the finishing of Boors, Cloth, 320 pages, 100
Illustrations, price Given for 2 subscript! ana.

Rail ftp ril'n American Ideal Homes, containing 140
house plans, 200 Illustrations, 250 pages, cloth, price
1 1. GO. Given for 3 subscriptions.

American Ideal Homes, edited by Radford, Illus-
trating 100 build In gs with plans anti perspective
views, sire 3 by 11, 108 pages, price 51.00, Given for
2 fttMCrlptiou*

riurn.Tiam
T
A Practical House Builder, with plans ami

specific tit tons, by H. IS-. Burnham, 100 I llu at rations,
paper cover, price 25 cents; cloth cover, price SO
cents, Given for 1 subscription.

Estimating Frame and Hr Irk Houses, by Fred T.
Hodgson, ti'i* pages, with scale drawings and other
illustration a, price 51.00. Given for 2 suhacriptionn.

ltnm Flans and Out Building*, for the construction
of barns, etc,, 256 Illustrations, cloth, price fl-Oth

Given for 2 subscriptions.

Common Sense Stair Building and HhndrAilbf, by
Fred T. Hodgson, M. O, A. A. Handrailing—Showing
three of the smallest methods known in the art, with
complete Instructions for laying out and working
handrails suitable for any kind of stairs. Stair
Building—Section four of the work, which covers up-
wards of 80 pages, le devoted to newel or platform
stairs chiefly, and gives Instructions for ihelr build-
ing. planning and decoration. Cloth, 358 pages, 234
Illustrations, price I1.04. Given for 2 subscriptions

Builders' Architectural Drawing Self-Taught, by
Fred T., Hodgson. This work is especially designed
for carpenters and architects and other wood work-
ers who desire to learn drawing at home, and who
have nut the means, time or opportunity fur taking
a regular course in school or college, or availing
Lhemaelvetj nf the offers made by one or other of the
"Correspondence Scltciols," This valuable work con-
tains over 300 pages printed from new large type on
a superior quality of cream wove paper. Over 300
fine line engravings made especially for the work,
each drawn to scale, 15 large double folding p la tea
with full explanation far each. Also contain* per-
spective views and floor plans of 50 low and medium
priced houses. Cloth, price §2.00, Given for 3 sub-
scriptions.

Hodgson'* Irow Cost American Homes, arranged
and edited by Fred T. Hodgson, M. U, A. A, This
book Con tain a perspective views and floor plans of
ne hundred houses, churches, schoolhouses and
barns, and la, without a doubt, the most practical work
ever issued. The plans shown have been built from,
and many Of them duplicate*! many times over. All
arc practical, the creation of the well-known author,
including many other architects throughout the L'nitcd
State? and Canada. Cloth, 320 pages. 200 illustra-
tions, price $1.00. Given for 2 subscriptions.

FAINTS AND FAINTING,
The i'liintiTK

1 Encyclopedia, contain Lug definition
nf all important words Ln ihc art of plain and artis-
tic painting. With details of practice in Coach, car-
riage, railway car. house, sign and ornamental paint-
ing, including graining, marbling, staining, varnish-
ing. polishing, lettering, stenciling, gliding, bronzing,
and valuable hints and helps In scene painting, por-
celain painting, plain painting, distemper painting,
and all work in which n. iminh, pencil or palette Is

used, by Franklin B. Gardner. Cloth, 4 28 pages, fully
Illustrated, price $1.50, Given for 2 subscriptions.

Bract U-h 1 Carriage ami Wagon Painting. a treatise
on the painting of carriages, wagons and sleighs, em-
bracing full and explicit directions for executing ali
kinds u-f work, Including painting factory work, let-
tering. scrolling, ornamenting, varnishing, etc., by M.
Cl IlitSii’k. Cloth. 100 pagea, fully Illustrated., price
51.&0. Given for 2 subscript I on s.

The Signlst, new. Original, up-to-date. These de-
signs have been prepared especially for this hook by
a. maatcr [n each special line, all of which ate repleta
with helpful suggestions of new and practical ideas,
which the skilled mechanic or the beg Inner may
amplify to almost an unlimited extent- in the prep-
aration of thin honk no expense ho* been spared to
produce a standard text-book of original art gems
Which shall adequately supply a Long-felt Want, Paper
cover, price $1.54. Given for 2 subscriptions.

ENGINEERING.
The 20th Century H*ud Book, for Steam Engineers

and Electricians. with question* and n nswe re, by G. E.
Swingle, M. 15. This it- the very Latent and best book
on engineering and electricity for the beginner, prac-
tical engineer or electrician published. It in written
in a purely aulf-educatlohal style. *0 that any one
with hut a limited education cun understand It. Illus-

trated with hundred* nf fine engravings, showing
every working part of an engine or holler, dynamo,
etc,, 400 pages, size 5x7, durably bound In full leather,
pocket book style, red edges, price (3-50, Given for
4 subscriptions.

Farm Engine* and How to Run Them—The Young
Engineer's Guide, by James II. Stephenson and other
expert engineer*, fully illustrated with about seventy-
five beautiful woodcuts, a complete instructor for the*

operator or Amateur. This hock 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, Hi pages, price 11,00, Given
for 2 aubscriptlcma.



Modern Mr itrakf |\raeflee, tts mi a Abuse* by
Frank H, Duke-smith. The new air-brake book. In*
valuable ta trainman, engineers, firemen, conductors^
electric motorcnen and mechanics. The latest and beat
l£G4 edition. With questions and answer* (or loco-

motive engineer!? cmd electric m&torwen. While
there have been many air-brake batiks written* wa
feel safe in spying that never before baa tho subject
been treated In the same lucid, understandable maD’
ner In v-hich oyr nutbur hus tr^itod k In this new
book. The book is fully Indexed and crous-indexed, rq
that any subject con be turtiCKl to l no mediately, an de-
sired. 1C you arc already posted, ycul CAn become
ter posted. If you really want to know all that id

worth knowing about air-brake practice send for this
hook. l£mo, cloth, 305 page?, hundreds of illustra-
tions, pricy 1 1, SO. Given for 3 subscriptions,

The Locomotive Up-to-Pata* The greatest aoaumu-
] a Li on of new and practical matter aver published
treating upon the construction and management of
modem locomotives, both simple and compound, by
Cha.fl. Me Shane. Cloth* 73H pages. SSI? illuat rat ions,
price Given lor £ subscript lone.

The Fraction! Gas Engineer, by E. W. Longanecker,
M. X>, A matiufii of prncLlcal sas and gasoline engine
knowledge, covering errors to bo avoided Lti the con-
struction of. nnd how to cor reel, operate and care fur
gas and gasoline engSneti. Every user of & gas engine
needs this book, Kim pie, instructive and right up-
to-date. Full of general Information about the hew
and popular inolive power, it* economy and ease of
management, iflmo* cloth, l t? pages, fully Illus-

trated, price Given for £ subwrjptionfl-

ELEcnuqir,
Modern Wiring Diagrams and Descriptions—New

1994 Edition* a handbook of practical diagrams and
Information for electrical workers, by Henry P.
Horetmaun and Victor H. Touslay* expert electricians.
This grand little volume not only telini you how to do
it, but It fchowF you. It shows you how to wire- for
Call ami alarm bvISfi* for burglar atul lire alarm; How
to run bells from dynamo current; how to install and
mart age butteries; how to lest batteries; how to test
circuits; how to wire for annunciator?, for telegraph
and gas lighting; It tolls bow to locate 'trouble'* and
"ring out'

L

circuits; It led Is about meter* and trans-
form era; It contain-1

? 39 diagram? of electric lighting
circuit* alone; It explains dynamos and motors, alter-
nating and direct current; it given tea diagrams of
ground detectors- alone; It (fives 'compensator''* and
storage battery installation ; It gives simple and ex-
plicit explanation of the 1'Wheat ut on eT

1 Bridge and It

n

uses, as well as voltmeter and other test ink; 5t gives
a new ttnd aim pie Wiring table Covering all voltages
find all I osse s *nr distances. Ikino. It? 9 pages,, 20 D Illus-
tration*, full leather binding, round corners, red edges,
size 4x6, pocket tdlLLon, price ti.ul). Given for 3 eub-
icriptiona.

Electricity Made Simple, by Clark Caryl Haskins.
Just the book for beginners and electrical workers
whose opjmrtun flics for gaining Information on the
branch ek or c-ieetrlcity have been limited, A book
devoid of technical I ties. Pimple, plain and under-
eta ltd aide. There arc many elementary books about
electricity upon she market, but this Is the first one
presenting the matter in such sh&po that tho layman
mny understand it and, at the same time, not writ-
ten in a childish manner. For efiplnwrs, dynamo
men, firemen, iEnetUen, wireman and learn ere. For1

study cr reference. Cloth. £3 3 pages, 108 illustra-
tions, price 11.90. Given for 2 subscriptions.

Dynamo Tending fur Engineers, or, Electricity for
Steam Engineers, by Henry C. Horsimams and Victor
If, Tourlay, it Is with a view to ash bittug engines™
nnd otbersr to obtain »uch knowledge &e will enable
them to Intelligently manages eiicli electrical appara-
tus ns will ordinarily come under their control that
this book has been written,. The authors have had
tbe Go-operation of tbe best authorities, each, In his
chosen held, and the information given la Just such
an a steam engineer should konw. tamo, cloth, 20S
pages, 100 11 lust rat Sons, price net 31,50. Given for Z
subscriptions.

Mode™ Electricity* by Henry and; Her*. Not only
the latest but one of the rrmst elaborate and complete
works on thl-i subject. Included latest achievements
<3f scientific research, with explanation of modern In-
ventions and appliances; 150 illustrations, two special
wiring diagrams. fj>p from fee hole a I phraiion. cloth*
price fl 00. Given for 2 hu

A

scriptions.

Ka^y Kli'Hriml Experiment* and How to Mhk*
Them, ty L. P, Dickinson. The hook Is an elemen-
tary handbook of lessons, experiments* and Inventions,
It ts a handbook for beginners, though St Include, as
wen. examples for the advanced students. Ulus*
trated with hundreds of fine drawing?: printed on a
superior quality of paper. l£mo, cloth, 21 fi pages, 120
Illustrations, price tl §0. Given for 3 subscriptions.

POPULAR MECHANICS. -

Practical Pompend of Electricity (Vest Pocket
Rise}. Electricity in all Ha branches and applica-
tions described In concise and prac Lira! manner, in-

cludes directions tor wiring and lighting of house**
estlmattB of cost. etc, Ufl Illustration*. vocabulary of

common technical terms, leather, gilt lettering, price
&t> cents, Given for l subscription.

The Muturimui’a Gniiie* by J. W. Gave tty. An in*

Valuable instructor. Illustrated, Full instructions about
the care and running of cars. Tho latest and beet
published. Cloth* price Cent*. Given for I 5U&-
script Ion.

Pruidiral Telephone Handbook; and Guide to Tele-
phnnk!1 Exr-haiige, How to Construct and Maintain
TelepbDiia Lln-ee, by T, K, Baldwin, al. A., Illustrated.
Containing cltuptera nu The of the Telephone,
Series and Bridging Phonea, Line Con strut Hon, Mate-
ria in ty b-? Used. XiOcating and Correction of Faults
in Instruments and Lines, This 1? the best book ever
published on farm tcHphoties. It l« the only book
over issued which treats the subject exha.ua Lively
and comproliuntilvely. It is nf inestimable value to
promoters of rural party lines, bccuuap it contains
all of tlie arguments that ore necessary to show thu

of rural parly 3liu>a. It also tells how
Such lines .“iliQuld lie rnnstructed and cared for. Cloth.

pagei?, fully ilEu&lrateti. price |l-2i, Olvcn for
£ subscriptions.

Telegraphy .Self-Tauglit, a complete manual of In-
struct Sou. by Theodore A, Edison, M. A., Instructor at
American School of Telegraphy* Illustrated. In ihtd
valuable veinme will Le found everything that le nec-
essary to the study or telegraphy. Though telegraphy
1* essentially a matter of proctire, H haa 3>e»u the
aim of the author to present to those who aspire in
master the art of telegraphy a book treating the sub-
ject In as cones ee nmd clear % manner as poBsIhls,
without eliminating anything that Ih important, and
without putting In things HioL arc d Ctrl mental, and
which Would liavo a tendency to con fuse- Cloth, 100
pages, fully illustrated, price (1.50, Given for 3
subscriptions.

The ILindy Test Pw'krt Electrical I>tetion*TT+ by
Wm. L. Weber, M, E. Contains Upward of 4,409 words,
term 3 osid phraacni employed !n tho electrical profes-
sion, With their tie 11 nit Sou s given in the most conclue,
lucid Oiul comprehensive murtner. The book 3c of £1

Convenient frlxe for carrying in the vostt pocket, being
only (

Z % Inches by £ Inch**, nnd 14 inch thick. 224
payen. ilcuHtraiEd, and bound In two different atyle*.
Cloth, red edges. Indexed, cents; full leather, gold
edges, indexed, oil cents. Given, for 1 subscription.

Modern Electro- Fisting, by J. H Tan Horne. The
only Work On the market that gives proper nttctl-
tinu m the modern IooIb* materials and method? uaed
In preparing work for ptutSug, it takes up mat ten?
from the beginning 1 and tel la how to manlplilnte arti-
cles from the rough euatlng, forging or staunping.
clenr tlirou^h al) the jirMesnea of polishing, plating,
etc,, down tfi the final coat of lacquer. 189 pn,g$a.
with 21 Illustration?, HandaoineJy bound in cloth, with
full and complete Index, price SI. 00, Given for 2
subscriptions,.

MECHANICS.
Modem Blaeksmltliiug, Kallnnal Iloi'^i^hi^lnir and

Wagon >f uking, hy J + G. Hnlmstrom. This valuable
work Is written by a man having thirty years' prac-
tical experience, Elementary nHea are employed, thus
avoiding the more technical term?, rendering this trea-
tise practical and nioro invaluable to all who have
use for Lt. Even Iho oldesit blacksmith or wagon
maker will find many helpful suggestions* and any
young man can roaster the principles of theac two
useful arts by a careful study of this book. The rules
and reel pea will be found of great value to farmers*
horBeKhoer®, wagon makers, machinists, liverymen,
well drillers, manufacturers, as well a® amateurs and
young men on the farm. Over pagesi fully Illus-
trated* price, cloth, 31,00, Given Cor 2 subscript! one.

Hot VPftter Heating* fitenm ami Gas Fitting, Acety-
lene Gasi—llow Generated amt Hon Uard. by J. .T,

Lawler and Ged, T, Hnnchett. For plumbers; steam
fitters, architect?, builders, apprentices and house-
holders; containing ell modem methods and practical
tnformat Ion of all the principles Involved In tba con-
struction of stonm, hot water, acetylene gas plants,
and how to properly do gnsfUting Cloth. 33H pn#;e«.
fully Illustrated, price 3 ‘LAG, Given for l aubscrlp-
llcms.

American Sanitary Plumbing, by J. J. Lawler. For
plumbers, steam fitters. nrcMterd?, builders, appren-
tices and houyeh older?. Containing practical Infor-
mation of all the principle^ Involved in the mechunica
and science of modem plumbing, illustrating, with
original sketches, the fundamental principles of every-
thing the plumber should know. Cloth, 320 pages,
fully Illustrated, price 1 2. 00. Given for 4 subscrip-
tions.

• Journal Bldg., Chicago* III.



rOR $5.00 TO 38,00 S|W1N« MACHINES SIMILAR TO THLLUsmreo HCRe^N. have been widely as

v

How im?w Inpmarb Lee* can IhJ Offered at then*
irl«p ind "hr can fell the HIGHEST GRADE >. m- —>* ' !»
kewlnl Michlnn made In the world at much \. _ r. - , »> .u
pwir |Tl^ tbsa knf other house,, la all fully ^ — ‘—

^

H|iI;j.!:lbJ in our new bl( free Spec lei -Se-w.nfi Machine Ctlilodul.
Y‘ Chit ti.lM a*l venireme nt cuil Hud eend It to us and you will receive.,

S
r return mall, free. p-attpald. our n«* bin: Ire* A serin* Machine Cat- m 4'
ague, showing the P&ost WB|W!> ax*an tcbcnt of tbv highest trade H

."-~ I Sewing Miclunei made in the worn*, nil . l,"V.-u In luriiv mmlx'-iiic
_ halftone and .>i. .T'c( i-i ;l

i

E\.iL lire i j-i h;i-J -ill i-nc-'-i ff <•*•

{
iMces much, lower ! lion n«v oti.-r ] i mi ’•Ova rt i.owJMj raaka, With
he Big Free Cate leguBy .viiwlHr^^l reTHEMoiT ASTONISHINGLY rV-

r'L v .;.
”• n LIBERAL Sewing M« h no oiler over i nf, meTt'Cceun £9V proposition, How otheracon offer r, •• -I.,! ?. " ...

*
*; ^ 'Z«

Vmmfr I -f and w:,y weeaneell almuchlower prices then ell otherev. . | be f-.Llly« WpIdneA We wall explain w:,r we '-‘H sM|» ^"’tr nine Inna tho .Jur wom receive yoilr order hGW we make the frelufbf uIinrsrM w very tnw Cm t to
q.?( 1; lu .rL you «'ll! put oar FREE TRIAL OFFER, SAFE AND *F?QMPT
DELIVERY GUARANTEE. to -YEAR BENDING QUALITY GUARANTEE I
YQU WILL GET OUR VERY LATEST SEWING MACHINE OFFER; I

IIICTJtl I IICUT PARTIAL PAYMENT FLAN EXPLAINED. Bow fidr Wc-wtn K m^hliiea^J
inA I HLLHICH 1 f are ere 1hanged for otT cuu-^, all full* c* plained when tom write for Our
Free SEWING MACHINE CATALOGUE, HAVE YOU ANY USE FOR A SEWING MACHINE?
If you hare, don't fall to cut tM« mlrertlpKmpnt oat I- xiay en l lmul to i.m, |f yoa untun a "win(*
machine at any price. Call your uius/hlior m euvatirm to rhU a.JTerri ‘.t-nient iVc t buy nr--, k l < , i c *
^ewtuK ixuUitilttoM any price, for cash, rm time or on luatallmeatA, or A on't tra. le your < >M Eiiachlnn for
faerlrig Machine Catalegue Frt*. w|<b all oUr new olfcm, with evcrytklnp ea plained, ALL FREE Ft
Hornet hi nur tihnutacwl »k machine) you to knew. wm< today, PFIQP

Bandmen

on

Credit
** Just the size

that satisfies M

Vz Carat Stone
.QUALITY Apt

$10 Down; $4 Per Month

'HK difference between our credit

prices n«d yemr rcKiil&r dealer's

cash price! Is just 10#, Firms who offer

to sell on credit at cash prices or lesa. Are

nnworthy of your confidence. Itt every
" compel itioti shipment,' 1 yre have gained
a new customer. This is a fact — not a

claim. We will express ring like illustra-

tion to any honest person for inspection,

all charges paid. Send first mment with

order or ask u-s to ship ring, C, 0, P., flu.
Balance in nine monthly payment*. King
hook No. A 171 P

shows many styles with
weights find prices. If interested in watches,
ask for Special Catalog,

HERBERT L JOSEPH &. CO.
Diamonds*— f i o t*h fs—Jewelry

1 1S A 171 State Street, CHICAGO
Rcibanilbtlity, SFti >00 EsEabhehed 18Wi!

95
Efr Cornet

excel Efint w l •) its f>r inmlelr Windsor 39.£E„ Pxo-
Ie6*iona| Solo he Bov re Cornets, twelve models

S
auoEoe CrturtOLS Ihtmi&i’ nta. Our Illustrated
llisicil Instrumonl. Catalogue contains everything
kuwti Id miiRle, Ev<fryttiLcig £r«im grand pianos
to riolin strE nes, Write at On Oh Tor Catalogue and
Study Cna r who] n r ala prieos. is notim en n artlc a i ra r I y
Should have our catalogue. A will bring it.

Montgomery Ward & Co*
Michigan Ato., JSadiAOa KDdWuhingtxm Sts.,ChicAgo

OFF CATALOGUEVl * prices
Hereafter will rItp to tho public

direct in lull fill tfWber'ij «r.d dvaiv^o
disccuutH PD YTOUN-M, GL'tTAHS,
MANilOLINS nnd other hirtnged in-
itnimenti,
A cheap hut «oit Lronble inst ru^ crf

mant lUtfrd at $7 . fjO

<>U1L $2 I l,i’ wi* UrrJie.sirH JTo. 1
Ytolhi. Our standard fnr profeselcm
lind hiah-yrade smalpun; nasily wnrrh

lantL'd by ue for year* at
FrlcD to du-alvre and new direct £A
to the public.. ^IU.5U

Ofher inel rntuenm, all ml SI finr ('eat off, from „„
I10.6U nnd up to |IZ5.flO
W* Ml IhA lu(««-t -tod •icIujIti JtrlanJ Icrtru nnl kin in. fh« LI A ud

ln.[^ri lUrwi ninn- bCH ORV .wLdh-of+ln (Htiatu 1., «.td 1‘iiLy.k, Ii^It. W,
prrall TE >" l>ATS' 7Ul.iL i>t taj iLfWumtct ft-f-r* n,-iu»L fiUnhaWt Wrtl* Eweitakf.

VIM. LIW1S & SON. II I & WABASH AVNE, CiiCAGO
^Sprolalty in strings for profepritmisl trade,

BUYS THE GENUINE

RAZORHand forged frum the finest ra^ur ste*] tn
tii« wiHrlil, Made and. rein pc red i . experia. ernuad hv havriInch blado with dnubLe *bi,ijjd<>i\ set ready fnr use. Fully

Na Better tteror Made at Any Price.
i
1 yyu c“ M (TMMl aa the beet fnr *1.00.trial will dim fnce you, Mimf u JjmcJ; if twE so tis&rxi ,„_i jO0 R>c.lpl or Price. tlreotAv pad -Haw JStSff.
UQME MERCANTILE C0. t Dept. 30, GROSS DALE, ILL’

4,IF SLEEPING, WAKE,
If fofurtlna, Tt-I P-F before I turn awBy.^ It it the
hour of PATE 'Tit

OPPORTUN I T

Y

the ruler of hnitiftU dcirtTnf™. that spenki
Of many books [hera'o ONE YOU NEED
*Tit unpretontlons, and it* T1 £L TTi h f

“A Guide to Full PocKets"
ThaUe What tUnet mnrtAla naed and If Ihjr ncednaie
cuimnon with tbe reel, her* I* the mystic key to
fortn ik% fr Dur and Joy .

'TEaFRHE* for tort une'isHmllmt can ne'er bo bcuaht.
Thousand* hare rend and quickly grasped the offered!
boon, Tia now thy turn—Ibis call tun laatib you.
If headod not you'll seek 111 Tain for that which will re-
turn no more* blend thou u poatal card and wo will <y=»H
tbi.Hi nil.

THE NUTRI0LA CO., 142 W. Modbon St, Chicago, Dl.



lalifomia

Limited
The train 'wears well ; mainly

because the service is faultlessly good

every mile and every minute.

Santa Fe Ail theWay—that » the

reason.

Dally service will be resumed November 13*

Men of business prefer The

superseding present eemi-weetljr schedule,

Chicago to Lljs Angela and Frisco*

Far samphlet of the Inin, and California t r E-p- book, address Gen. Paaa. Office,

A- T. frS. F. Ry , Chafitfo

Dear Sir: “Would you be open for mi investment which will yield* with reasonable
assurance, from 50 per cent to 100 per cent each year?

It will average 75 per cent—which menus %% per cent a month.
When I say investment* please understand that I do not mean a gambling proposi-

tion, such as stocks and grain speculation, or horse-race betting, nor anything which
requires you to buy what you do not want, or sell what you have not got.

I REFER TO A STRAIGHT INDUSTRIAL PROPOSITION, which lias for its commodity
products produced by nature, and fti turn manufactured into commercial necessities* for
nvhicb the demand always exceeds the supply.

As a representative business man. I fully realize the annoyance of receiving unso-
licited literature and advertising matter of unknown propositions.

Therefore, 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 proposition which will produce all that I claim, kindly sign and
mad it.

THIS COSTS YOU NOTHING BOX THE POSTAGE, AND POTS YQO UNDER NO
OBLIGATION.

In closing, permit me to say, that the men at the head of the corporation which I

represent are men of great wealth and undisputed commercial integrity.

There Is not a single questionable feature in the entire plan.

May I hope to hear from you by return mail?
Very sincerely,

L, C, WELTON, 59 Clark St* Chicago.

— COUPON
Dear Sir:-—You may send to my nddroRs full detail* of the proposition you refer to.

I win carefully consider the mutter* aiul. If Interested* will write you further. This with
the dintinct uinlorNlaud log that I uni utiiler no obligations.

Name ***** Post office ,****,**.,,,..******,.**,. ********

County ...***.,*****.,,****,***,*** Street and No. * ********

Date ********* ******1MH. State.*,** * *

PieArte meutloa Popular Werbanks when writing adverttiem



Try the Victor Talks

At Your Home

It If- >IASTKR fH VOIC

TO any honest, responsible person we will ship our VICTOR
ROYAL TALKING MACHINE and your choice of one

dozen Victor Records (lowest net cash price everywhere S20) on
free trial.

If not satisfactory after 48 hours' trial, return machine at our ex-

pense--we charge you nothing, and refund whatever payment you

may have made.
TERMS OF PURCHASE! §5*00 dawn» btlatic* of
$15*00 tmysbl* Ik bIjk uionthlj luMalliimnl* of

A MONTH

What \vi ni'i- otTcriiur if>

tlir £011 nine Victor Hi'Vnl

Tutkluu Mnehtuo with, om-

dozm Victor reconld. Yim
Hiimut buy t liin out lit any

whi ro si" it t'liiiili fur ih;ui

$2ftOUt Twenty dollars is

iti* price every \vli‘' re, Buy
rtimt from us ami yen nm
p'E It mi< hiiihEI rituM f lily |wy-

jiH-qif s without one ii-fll. i'MIU

REMEMBER :

No guarantees required

from third parties; no

leases or chattel mort-

gages* nor interests on

payments. You own
the instrument when you

accept ft, and we will

trust any responsible par-

ty to pay as he agrees.

I hurt he mlsfnd into bny-
ln;r >i um j toy niEicthne oiT- -

r- c]

ar 0 id di nilmi* 3

1

r I • 1 . Then-
dVf Imitation iiuiehtncy tSnil

|i:ivd E o bo inruni by timid

it ml Hirh'-r olifbii Instrifitonts

Hint iKtnUy gtvn n gmintl.

Our V 1 1 u» r Royal Till kin ^

Mar- hi lie bus ftn mik i-uliim f.

sluing mofiir mnt l in- VERY
RKST ft E P H O D!T K U
MADE: wilt play any disc
m -uni, nml iility K brunt Ifni

Ty, Whm yon thr Vic-
tor, yvm -.nr iho Imsrremn-iii
tli:i 1 vnii fail n 1 wnv> b. pruiiri

of.

Writi; Tnilas for Fre*- ( omolete C&iiiIukuu an«l List of Ui*i-ortU

The Talking' Machine Company
Dept, S5, 107 Madison St,, Chicago, 111.

1?IJ 1? E* Tri throw; who ulnMUly nwn n Ylclort ,1 rmi'ltaisi’ of 2fr nl cmv new ' hoft-tniis hIi-hIuh-S. fj^juiLd.
JT XV XLr WLs Thf-i- n.^iluH n hwuU fu I . upunor-i -'ft. nou-Hrnit?him isoimd. Ttj tbe-m Write f^r fiw

WK PKEH.4 V 4 IIVltlil>+)N HlTOIt AM) hi) IMIS E E E L O it f>S


